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PREFACE. 


The  Third  Volume  of  the  ENcrcLOPiEDiA  resumes  the  consideration 
of  the  Injuries  and  Diseases  of  the  Various  Tissues  of  the  Human 
Body,  containing  separate  articles  on  Injuries  and  Diseases  of  the 
Muscles,  Tendons,  and  Fasciae;  on  Injuries  and  Surgical  Diseases  of 
the  Lymphatics;  on  Injuries  of  Bloodvessels;  on  Surgical  Diseases 
of  the  Vascular  System ;  on  Aneurism ;  on  Injuries  and  Diseases  of 
the  Nerves  (including  Tetanus);  and  on  Injuries  of  the  Joints. 

In  the  three  important  articles  devoted  to  the  Surgery  of  the  Blood-^ 
vessel  System,  there  has  been,  of  necessity,  some  overlapping.  Thus,  in 
the  consideration  of  the  operations  practised  upon  arteries.  Dr.  Lidell, 
as  is  fitting,  has  considered  these  from  the  point  of  view  of  the  Army 
Surgeon,  called  to  treat  hemorrhage  from  a  wounded  but  otherwise 
normal  vessel,  while  Mr.  Babwell  has  dealt  with  the  subject  as  it  pre- 
sents itself  to  the  Hospital  Surgeon  in  Civil  Practice,  who  in  operating 
for  the  cure  of  aneurism  is  concerned  with  arteries  which  are  them- 
selves diseased,  and  which  are  often  widely  displaced  from  their  natu- 
ral positions.  Each  account  of  the  subject  is  valuable  in  itself,  and 
each  is  essential  to  the  unity  and  completeness  of  the  article  in 
which  it  appears. 

In  bringing  to  a  conclusion  his  work  upon  the  Third  Volume  of 
the  Encyclopaedia,  the  Editor  has  to  lament  the  death  of  one  of  his 
most  distinguished  and  most  valued  collaborators,  the  late  Prof. 
William  H.  Van  Buben,  of  New  York.  A  wise  surgeon,  a  skilful 
operator,   an   accompHshed   teacher,  a   learned  and  elegant  writer, 
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a  faithful  friend,  and  an  honorable,  high-minded  gentleman,  V 
IJuKKN  worthily  represented  the  best  type  of  American  Surgeon.  His 
fidmirablc  study  of  Inflammation — destined  to  be  classical  in  Surgical 
Jiiterature — in  the  First  Volume  of  the  Encyclopaedia,  was  his  last 
contribution  to  the  science  of  that  profession  which  he  loved  so  well, 
nnd  of  which  he  liad  been  so  long  an  ornament  and  most  honored 
member. 


1 


Th(!  F/Utor  feels  confident  that  the  present  volume  will  fiJIy 
KUKfain  the  liigh  roputatinn  acquired  by  its  predecessors — translations 
of  which  iiitt*  both  the  French  and  Italian  languages  have  already 
been  announcotl — and  that  on  account  both  of  the  importance  of  the 
suhj(!ct  mutter  of  its  several  articles,  and  of  the  exhaustive,  and  at 
the  same  time  eminently  practical  manner  in  which  these  have  been 
dealt  with  l)y  their  respective  authors,  it  will  be  received  with  equally 
grutilVing  commendation.  Tlie  thanks  of  both  the  Editor  and  Pub- 
lishera  uit?  due  to  the  Surgeon-General  of  the  U.  S.  Army,  for  his  kmd 
and  liberal  permission  to  use  a  nimiber  of  illustrations  from  the 
Medical  and  Siu-gical  History  of  the  War  of  the  llebelhon,  as  they 
arc  also  for  similar  courtesies  received  from  Prof,  Esmarch,  the  late 
l*rof.  S6dLllot,  Prof.  Bigelow,  and  l)r.  "Weir  Mitchell. 


JOm^  ASHHTJEST,  Jb. 


MOO  Wkbt  Dklakoky  Vlack, 

At)rU,  1S83. 
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IwjrHiKS  AND  Diseases  of  the  Muscles. 

Ix  common  with  otlier  eyKteiiH  of  the  body,  tlie  muscular  is  the  seat  of 
turioo.-*  injuries  aii<l  diseii!*o* ;  though  in  virtue  of  its  uimtoinical  construtaion, 
it^  jirotetiion  by  <»vorIying  faHoitc,  fat,  and  skin,  niul  its  inhert»ut  jiowor  of 
reftintoui'o  to  niorbiil  imjiressions,  sucli  losjiouB  uiul  affeftionrf  are  much  loss 
frequently  nu*t  with  than  might  natumlly  be  exi»eutu(I,  taking  into  t-onsidera- 
lion  lb*!  number  and  size  of  the  muscles  and  their  exjiosed  situation. 

Mvauiia. — With  a  ]>ainful  state  of  varying  intensity  and  duration,  afiect- 
in^imc  or  more  muscles,  every  one  is  familiar.  Atfccting  most  frnjuently 
tlio  muscles  of  the  neck,  of  the  back,  of  the  chest,  and  of  Ihe  calf  of  the  k^, 
thi*  nam-ular  pain  or  nv/ahjia  may  l>e  consociuent  upon  struiu  or  limited  v\i\*- 
tun?,  upon  disease  in  or  aJx>ut  the  vertebral  articulations,  ujion  nervt-invs- 
OTre,  ujM>n  a  getieral  or  special  febrile  atfection,  u|Mm  particular  i>oisonH,  such 
«s  thoae  of  syphilis  or  lead,  or  u[K)n  rlieumatism  or  gouorrhmi ;  muscle-pain 
Ijeingtheone  constant  symptom  common  to  all  these  conditinnri.  rntpk-s- 
tionably  neuralgic  in  nature  in  the  majority  of  eases,  in  some  if  not  all  of 
the  rlicinnatic  and  gonorrheal  attacks  it  mut«t  he  iiittammatory,  since  mv<>- 
«tic  hy[»eqda.si:ir*,  atrnphicn,  and  i-ontractuifis  ihi  at  times  fnllow.  Uei'otjnitiou 
W  the  existence  of  the  pain  bfitig  [terfectly  easy,  fi*oni  cither  the  difticulty 
or  impotftibility  of  movement,  from  the  existing  mus<'ular  spasms,  Warn  the 
fkeul  expression,  or  fnjm  the  l>elievcd  reliability  of  the  jwticnt  s  ntatements, 
h  13  of  chief  im[»>rtance  to  detennine  the  cause  of  tlie  myalgia,  in  ortler 
tiat,  this  being  rcmovxHl,  the  eftect  may  cease,  as  it  generally  dt>es  when  it  is 
VOL.  111.— 1  (  1  ^ 
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poBBible  by  thompeutic  or  operative  measures  to  get  rid  of  the  priiuary  troi 
ble.    The  use  of  beat»  electricity,  anodyues  or  ausestbetics  may  be  requij 
for  the  prompt  relief  of  the  pain. 
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RrpTiRES  OF  Muscle. — La(*eration  of  mnsoiilar  fibre*  may  be  coneequent 
uftoii  either  blows  from  without  or  the  fon^-eof  the  muscle's  own  contraction; 
may  vary  in  extent  from  the  sliglitest  tearing,  hanlly  more  than  simple' 
stretching,  to  complete  pulpilication ;  may  be  recovered  from  speedily  and 
nerfe<-tlv,  or  may  tenninate  in  destruction  of  tlie  part  or  even  in  loss  of  lifi 
Vliea  Xhe  result  of  contraction,  this  in  a  healthy  state  of  the  tissues  is  nev 
or  almckst  never,  voluntarj'" ;  but  is  a  sudden  violent  movement  of  a  muscl 
off  its  guard,  as  it  were,  and  unsupported  by  its  ass<:>ciates.  When,  ho 
ever,  l>ecMideof  exinning  general  di.^ea.-^  tlje  muscular  fibres  have  undergone 
sudi  chanj^  as  render  ilieni  in  a  high  decree  brittle  (the  granular  orvitreuusj 
degeneration),  ruptare  not  infrequently  takes  place  in  consequence  of  voIuah 
untary  movements  even  of  slight  amount.  Such  an  accident  is  most  ofteit^ 
met  with  dxirinjr  the  later  stages  of  typhoid  fever,  but  it  has  also  occurre^l 
ID  cases  of  scarfct  fever,  yellow  fever,  and  other  acute,  erave  pyrcxiai? ;  the 
muMlee  most  freijuently  damagcil  are,  in  the  order  of  ivlative  frvqueucy,  the 
reetOB  abdominis,  the  rectus  and  adductors  of  the  thigh,  the  gastrocnemius 
mud  aoleus,  the  psoas,  and  the  flexors  of  the  forearm.  External  violence  ma^' 
cause  rupture  of  any  of  the  superficial  muscles,  and,  at  times,  undoubtedly 
of  Bome  of  thot^  which  lie  more  deeply. 

^^ptoms, — The  occurrence  of  muscular  rupture  is*  indicated  in  typ 
cases  by  sudden,  sharp  pain,  a<.v4impanied  with  the  sensation  of  a  snapp 
in  the  injured  region;  by  characteristic  deformity,  a  well-detined  de 
sioti — not  infrequently,  indeed,  a  wide  ga|^ — existing  at  the  place  of  ruplurf, 
with  decided  swelling  above;  by  extravasation  of  blood,  indicated  by 
swellii^  and  color-changes  in  the  skin,  coinii^  on  e&riy  or  late  according  as 
the  lorn  muscle  is  near  to  or  remote  from  the  sur&oe,  and  varying  in  amount 
from  the  slightest  efiiision  to  one  of  such  extent  as  to  con^itnte  a  veritable 
Iwrnatoma ;  and  bv  impairment  of  fuuctlou.  the  ability  or  inability  to  move 
tl»e  part  supplied  ky  the  injun^l  muscle  depending  upon  the  extent  of  the 
koeimtioQ.  While  all  these  symptoms  may  be  and  generally  are  foond  more 
or  leescleariy  roanifeeted  in  cases  occurring  in  bealtny  individuals— certainly 
in  ^1  cases  of  compleCe  raptnre  of  an  external  muscle — they  very  o}\en  will 
not  be  recognized  in  casea  of  lao^atico  occurring  in  the  pivgreea  of  gen  ^ 
diwanfn,  unsuspected  niptnre  of  large  and  important  zntsdea  being 
nfivqncstlj  diaisov«ied  opcm  post4DOrtieu  examinatmi. 
^  Senmdarf  J^atf»  «f  Kunibr  ihqatev^— The  efferls  produced  h^ 
woriee  will  depend  upo<n  the  muscle  afiected  and  the  extent  of  its 
S^riit  koeratioos  will  be  ci>mpletely  recovered  fn«ia ;  and  more  extensii 
or  ereti  complete  sqiarations,  cspeoially  of  the  moeeles  of  the  extremities, 
vifl  tBoallT  be  followed  under  proper  treatment  by  little  impairment  of 
fuwtiimal  ntc^tr.  TTlien  coe  of  tbe  abdominal  muscksv  especially  the 
lertOByftB  extcosirelV  damaged^  intestinal  ob^raction  eimolating  stianfi:ulated 
bermia,  or  peritonius,  may  be  devek^^ed,  and  the  latter.  If  not  temmating 
frtaUv,  mar  cause  fixadoo  of  a  part  oi  the  intestinal  tube  to  the  abdoniind 
w»lL' 


TKKJtTXKSTT. — ^In  the  naoagcB»eiit  of  mumlo  luytuie^  aa  in  die 
injuiy  cf  bouie  (fracture),  A&  esaential  princqUee  of  tveateent  aie  the 
tab  parte  in  afipaaitiQD  and  then  keef^i^  thefa  then^     The  difficulty 
"    '  tbese  dedred  objects  lies  m  the  netractibility  of  the  ti 
tlm  Boc  odlj  raosing  wide  sepantion  at  £rst  of  t£c  divided 
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but  remierinir  U  <liffioult,  oft<*i»tiinos  iminwsiMo,  to  pi^cxluoo  any  dose  approx- 
uuation,  or  to  maintain  it,  il'socuiXHl;  still,  by  ivi^t,  jiositioM,  and  appropriate 
bandaging,  witli  tin;  phiftter-of- Paris  t>r  the  dastic-rubber  bandage*  rather 
than  tTie  ordinary  mllt'r,  iniidi  may  Ix'  done.  Cutting  down  ujton  the  torn 
ends  ami  suturing  thoni  either  witli  wii-eor  eatgut  ban  Ix-en  advised.  Union, 
which,  unless  there  has  beeti  extensive  extmvasation  of  hlorxl  or  su])pumtion, 
may  be  expected,  is  ordinarily  effected  by  means  of  an  intci-placed  connective- 
tissue  Imnd,  of  length  dependent  upon  the  degree  of  retraction.  Ocea!»ionally, 
38  in  rare  cases  of  wound,  periect  anatomical  as  well  as  tunctioiml  rejuiir  takes 
place,  the  new  muscular  element8  Ixin^:  developed  either  fi-om  the  celluleBon 
the  inner  surface  of  the  sarcolemnia,  the  connective-tissue  corimseles  of  the 
perimysium, or  the  migrated  white  corpuscles;  or,  as  is  not  at  all  improbable, 
nom  all  three  sources. 

WouxDS  OF  Muscles. — These  may  be  either  subcutaneous  or  open,  and, 
like  ruptures,  are  attended  with  retraction  and  henuirrliago,  symptoms  which 
are,  as  a  rule,  mtich  more  marked  in  the  open  than  in  the  stilicntaneous 
variety.  While  the  subcutanet^ua  wounds  are  ordinarily  injuries  of  hut  Httlc 
moment — ^the  extravasated  blood  being  i*apidly  abhorbed,  little  or  im  iuflum- 
roation  occurring,  and  early  and  very  sjitisfactory  rejiair  tjiking  place — the 
o|x»ii  ones  are  lesions  of  very  much  more  importance,  the  large  ga[>  between 
the  divided  emls  (all  the  larger  heeanse  of  the  free  division  of  the  sheath) 
tiMing  up  only  through  gmnulations.  and  the  rcsidting  connective-tissue  cica- 
trix very  iuiperfeetly  substituting  the  oriirinul  muscular  fibres.  As  the  effects 
of  wounds  resemble  those  of  rupture,  so  tbe  trmtment  is  mucli  the  same — rest, 
irompre-^sion,  and  approximation  as  close  as  pot*sible  of  the  divided  ends.  In 
tbe  open  wound  such  approximation  can  never  l)e  very  dose,  and  an}*  attempt 
to  increase  it  by  the  use  of  sutures  is  apt  to  result  in  failure,  owing  to  the 
strong  probability  of  an  early  tearing-out  of  the  stitches,  l)ecause  of  the  inflam- 
matory changes  produced  in  the  fibres  even  at  some  little  distance  from  the 


Hernu  of  MtJBCLE. — Consequent  upon  the  presence  of  an  abnonnal  oi>eii- 
ittgin  the  investing  ajwneurosw,  muscular  protrusion  may  take  place;  such 
ttno|»eniiig  l>eiag  the  result  of  a  laceration,  at  the  time  of  a  sudden,  violent 
mu'k-alar  action,  or  of  a  wound  (jisfrom  the  piussage  of  a  bullet)  not  followed, 
as'ttorcJinarily  ir?,  by  eoniplete  union,  but  by  cicatricial  r^)undi!ig  off*of  the 
wlgw.  These  herniie  wIkii  sud<lenly  produced  are  geneniUy  associated  Avith 
a*-*uie  myositis,  and,  whether  slowly  or  rapidly  develoi»e<l,  with  decided  im- 
pairment of  the  tnnctional  integrity  of  the  affected  muscles. 

D'mtjfiosi:*. — Muscular  hernia'  may  be  coidbunded  with  muscular  ruptures — • 
"I'vrlain  bx-ations,  with  intestinal  hernite — ^wlth  bltHxl-tumoi's,  or  with  al>- 
s'^^w^'--^.  Tlie  diagnosis  is  ordinarily,  however,  not  difficult.  There  is  notiio- 
^*'lt*  a  auirke<l  fulness  at  the  time  of  muscular  contraction,  disapjiearing  when 
'^•Ittxatioti  take:^  place,  such  fulness  Ix'ing  more  or  less  firm  to  the  touch  ac- 
^f'nliiig  to  the  liegn*  of  muscular  development.  In  the  acute  cases  all  move- 
tu^'iit  of  the  injure*!  parts  is  piiinful,  in  many  eases  so  painful  that  the  use 
^tlie  muscle  is  for  the  time  beinir  abulished.  When  the  opening  has  long 
^\w,i-i\  it  can  tisually  t»e  readily  detected  u|>on  pressure,  anil  if  while  the  fin- 
-''^  i^  kept  upon  it  contnictiou  nf  the  un<lerlying  muscle  is  brought  on,  the 
J^W-^  cmi  Vie  felt  swelling  up  into  the  af)erture. 

'^h^  traitmctit  in  acute  cases  consists  in  rest  and  metluHlical  iPi*e.ssure,  which 
^uWy  will  secure  closure  of  the  o|>ening;  failing  to  effect  such,  the  edges  of 
tW  fa-icial  laceration  must  bo  frc^shenerl  and  united  by  sutures.  In  old- 
<^i?uliiig  eases  this  is  the  otdy  way  in  whi'jli  a  cure  can  be  effected.     In  the 
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majority,  tlnKi*rli,  of  tlu'se  iitvidiMitH  the  inconvenience  to  the  indiviihial  h 
elighl  that  cither  ntttlnng  ncetl  Ix-  done,  or  a  simple  itftentive  banduge  maj 
be  ujiplied  so  as  to  limit  the  degree  of  protrusion. 

Infi^ammation  of  MvscLK-^rrimary  niyonitis,  not  <lej:»endent  ujxni  injurVt 
contii;uouK  intlanuiKititnu  diiitht'ti*-  conditions,  or  panusites,  is  excee<hnglyj 
nirfly  met  with.     iTitleed,  it  i^^  witli  ruaiiy  a  question  whetlier  such  idiopu- 
th'u'  intlainTiiation  ran  vvw  tako  phnv  ;  and  it  is  aereeti  that  niuwular  tissue^ 
is  of  all  in  the  ImhIv  least   liable  t**  Hpontnn*^>usly  tjike  on  inflaniniation. 
There  are  caset*  met  with,  however,  in  which,  lus  is  supposed,  in  consequeneej 
of  exposure  to  cokl  ur  of  excessive  use,  a  muscle-inflammation  occurs,  pre- 
sentiufif  the  ordinary  Hymptoms  of  such  pathological  condition**,  and  charac- 
terized hy  a  peculinr  iinnness  nlong  the  coui'se  of  the  muscle,  the  **  woody- 
barihicss"  of  Velpeau.     Such  intlamniation  may  terminate  either  in  resolu- 
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tiiju,  wliii'h  is  most  usual,  or  in  sckTOsis,  or,  which  compaititively  seldom^ 
occurs,  in  s^uppuration.  " 

Traumatic  mytmfm  is  frequently  met  with,  much  more  so  in  men  thnn  in 
women,  on  account  doubtless  of  their  greater  ex]Mtsnrc  to  the  action  of  the 
develojnng  causes.     It  gives  rise  in  greater  or  less  degive  to  pain  both  on 
pressure  and  movement ;  to  limited  swelling,  the  outline  of  which  corix'8i»onds 
to  the  nmsculur  cf^ntonr  (such  swelling  being  chiefly  due  to  eti'usiou  ana  exu- 
dation, but  in  part  at  times  to  extntvasation  of  bU_HHl);  ami  to  interference 
with  or  entire  anvstati<Mi  of  the  fuiu^tlonal  action  of  the  aftected  jwirt ;  with^. 
associated  heat,  redness,  and  it  may  l>e  ecchymoses  in  the  overlying  skin.  A^H 
a  rule,  such  must'Ie-inrtamnintion   is  (tf  little  im]wirtance,  being  out  one  of^ 
many  pathological  conditi<nis  resulting  from  tlie  causative  injury,  and  usually 
di8a{»peanng  witlnful  any  tivatnient  f)ther  than   tliat   pro|)er  for  the  relief  (»f 
the  general  eifects  of  the  accident.     In  this,  as  in  the  very  much  nirer  idio- 
pathic fonn  of  myositis,  supiiunttion  sehloni  t«kes   place  (except  when  then 
psoas  is  the  muscle  averted,  ni  which  case  it  is  ahaost  certain  to  occur);  and™ 
when  it  does,  such  (wcurrcnce  will  generally  be  found  Uy  be  i\\xi^  to  a  predis- 
jKMing,  cachectic  condition  of  the  patient,  with  perhaps  an  miusually  laige^ 
extiiivsisiition  of  blood.  ^ 

In  most  cases  such  suppuration  is  ivadily  ix>covered  fitim,  either  with 
complete  muscular  restoration,  i*v  with  the  formation  of  the  oi-dinaiy  con- 
nective-tissue cicatrix.  At  tinn\^,  liowever,  more  often  in  badly-nonrishetl 
Bubjecte,  but  sometimes  in  the  robust,  a  diffuse  inflammation  of  verj- gnive 
character  is  met  with,  affecting  few  or  many  muscles,  and  verv  analogoui»  to 
acute  osteo-myelitis  and  acute  phlcgmot»o«s  i>erif>st!tts.  This  **nuiscular 
typhus,"  whicli  is  generally^  if  not  always,  4»f  septic  origin,  and  in  which  llie 
diseased  muscles  nti>idly  break  dovvn  and  septica'mic  conditions  are  earlv 
manifested,  is,  if  left  to  itself,  almost  necessarily  mortal,  and  the  tiital  result 
can  be  a\'ei-ted  at  the  best  only  by  early  and  free  incisions,  and  the  c<)nsequent 
pronjpt  evacuation  of  pus  and  sei>anitiou  of  the  necrosed  tissue. 

Ditfcring  from  iliis  in  its  localization  and  in  the  leas  dangerous  eonstitn- 
tional  symptoms  which  result,  ia  the  acute  neei*oMiH  of  a  single  muscle  or  an 
associated  group  of  muscles;  as  in  the  ca'^e  reported  by  Liicke,  in  whidu 
following  a  fall  which  produced  no  pain  nor   apparent   extnivaMation,  tliM 
whole  mass  of  muscles  on  the  antero-extenial  surface  of  the  leg  i>c»rished,  in* 
consequeiice,  as  the  reporter  believed,  of  cndjolism  of  the  supplying  nrtcry, 
thtuign  sneh  an  explanation  may  well  Ik- <[nestioaed,  since-  the  pulsation  oftB 
the  dorsjJis  ]x*dis  artery  remained  unaffected  thn>ughout.  ^ 

Occiusionally  the  myositis  is  aclironicoiic,swclling  with  associated  '*  woody  " 
hardness  hoiiiu:  onlinarily  the  only  symptom  ])i'eseut.  Wlien  not  consequent 
upon  inflammation  of  contiguous  joints  or  bones,  most   of  tbceo   slowlj- 
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develoi>e<l  inflainniatioim  are  of  8}'i)hilitic  origin.  Xot  so  very  rai'el}'  there 
are  met  with,  most  usually  iu  so-called  Bci'ofuloiirt  subjoctH,  coUl  ahsctuasfs^ 
single  or  multiple,  varying  in  Hize,  but  never  very  large,  easily  to  be  felt  in 
the  sulwitance  of  the  muscle,  and  because  of  their  ftmmees  and  the  abrtenee  of 
alJ  inflaiumjitory  Byraptonis  otlen  mistaken  for  muscle-tumors.  When  by  the 
coalo^icenee  of  several  of  the  originally  scparatetl  abscesses  a  niiigle  and  rather 
large  one  18  formeil,  a  well-dedited  limiting  ])yogenie  membrane  will  be  found 
to  cxii^t. 


CJoxTiucTUiiKS. — As  a  result  of  the  connective-tissue  sclerosis,  muscular 
shorteniiigs  o«x'ur,  with  produce<l  deformities  of  varyiue;  degree  and  i»erma- 
neucy.  The  luirdened  and  eontractetl  Ix^Uy  of  the  muscle  can  eawily  be  felt, 
and  neither  mrtively  uor  pajisively  can  full  extension  be  secured.  When  treat- 
ment is  early  institutetl,  restoration  of  the  muscle  to  its  functional  integrity 
often  takes  place,  but  when  the  disciwed  condition  has  long  existtnl,  the 
mnsi'le  is,  onlinurily,  irrcimrably  damaged,  and  either  myotomy  or  tenotomy 
will  be  requircfl  liefore  the  resulting  delormity  can  l>e  c<»rrei*ted.  In  the  "lat« 
ri^dity ''  jissoriated  with  jtaralysis  of  ceivbnd  orij^in,  the  Hexoi-s  of  the  upper 
extremity  being  the  muscles  esi>ecially  atttrted,  the  contractual  may  be 
exjiCctiMl  to  be  perriument.  Rest,  frictions,  methodical  massage,  stimulating 
applications,  anil  electricity,  are  esurh  and  all  of  service  in  pnunoting  the 
cure.  As  will  hei-eafter  Ihj  seen,  many  of  thetse  conditions  are  of  syphilitic 
orlnii,  and  to  be  relieved  only,  if  at  all,  by  the  use  of  mercury  and  the 
lotudeA 

All  muscular  contractions  are  not  dejiendeiit  upon  inilaummtory  sclerosis, 
Tliey  nmy  l>e  rather  appaivnt  than  real,  as  when   tin*  opposing  nm«clcs  are 
paralyzed.     Oftentimes  they  are  retlex  in  origin  and  piotectivc  in  clmnicter, 
as  is  constantly  seen  iu  the  case  of  the  rigid  niusck^s  about  an  indunicd  joint; 
though  in  such  cases  the  contnwtions  frequently  become  real  in  course  of 
time  from  degenerative  changcjt  following  the  ubnoniial  appmxinmtion  of  the 
two  eudrf  of  the  muscle.    Such  rigidity,  as  of  the  adijnctors  in  morbus  coxarius, 
and  of  the  erector  spinie  in  vertubral  carii'S,  is  not  infivquently  the  earliest 
B}'mptom  noticeable,  and  its  iletection  should  alwavs  lend  to  a  very  careful 
examination  of  the  neighiM:>ring  joint  or  joint*;.     Though  i'or  a  consiilcmhle 
length  of  time  these  retlex  contractions  are  dependent  upon  nerve  irritation, 
ana  tlie  muscle  remairw  perfectly  healthy,  yet,  if  long-<'ontinued,  iufianmiatory 
UiA  degenerative  changes  occur,  and  contractui*e  tiikcs  the  place  of  contrac- 
tion— the  active  yielding  to  the  imssive  state.      In  hysteria,  contractions, 
lurittng  sometimes  for  years  antl  tlan  disapfjeiiring,  it  nmy  be  suddeidy,  are 
m?t  with;  and  the  cutting  oti"  of  tlie  blood-supply  may  give  rise  to  contrac- 
tioiia  much  akin  to  post-mortem  rigidity. 

HvpERTROPiry  of  MrscLE. — Increase  in  the  size  of  a  muscle  may  be  real 
*i>d  due  to  the  formation  of  new  muscular  elements  or  enlargement  of  t.hn«e 
*lr«afly  existing,  or  may  be  a]>parentand  consequent  upon  the  presence  of  fat, 
<^nnective-tissue  hyperplasia,  or  excessive  development  of  tlie  lympliatics 
*nd  blfHxlvessels.  It  may  be  congenital  or  acquiixxl,  limited  or  general,  sym- 
fnt'triml  or  unilateral.  Not  infrequently,  as  in  various  classes  of  workmen, 
'I  ^u  be  dii-ectly  trace<l  to  disproportionate  use  of  the  atfected  muscle  or 
W'lHes,  and  in  certain  patholot^iral  (Muulitions,  as  in  canliae  hypertrophy, 
wd  in  the  thickened  bladder  walls  dissociate*!  with  prostatic  enlargement,  it  is 
■  'Pt'  ami  salutary.  At  times  the  muscular  overgrowth  is  associated 
l1  or  greater  increased  development  of  bone,  iascia\  and  skin;  in 
oduTwonis,  tlie  whole  atfected  regittn  is  uy|rt^rtrophied.  Reduction  in  size  of 
iIh' hypertrophied  muscle  may  often  follow  diminished  functional  activity, or 
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re>-.  i*  i?.*^  -1:1:*  a.*  nar  \k,  aMal  hy  «:v.mj'rfe=*ii«:'Q.  In  Lr|^rtrL*|ihj  of  tbe 
t.  c^>r-  ^ikrrLil  ablAri-*'.  L*  at  rir&e*  retrained.  Macroel*  «»£&.  L»>wrve-r.  i*  very 
Rkfvlv  'ine  :*>  A*::rcAl  iiM:ne&s«r  id  uumber  and  size  of  tbe  muactiur  fibres,  but 
pczje^^j  t'l*  ^y^KAZ  orer-gr  •wtb  of  tbe  lympb&cio*  axA  blocdveseels  c/f  the 
|«kr:.  '»ri:h  nrz-re  or  k:»  by{^q*Lk?ia  of  tbe  oMiaevtive  tiaeue. 

A  eVw  cases  bave  been  "Xiservc*!  tA  •*  ppzigres^ive  mafcol^r  byi<eftn>pby  of 
u;iIis-~  tBeiLetilkr'.  zsx«^Iy  &tfv«.-tujLff  -^tbe  upper  extiemhy.  aod.  as  a  rale, 
cdy  "T-Cje-"  iL.'i  'X-t^iKrd  t«.»  •.-lie  side  wben  iu  tbe  lower  extrenuty.  The 
gresfczly  er'arwl  iJ.sriouIar  l:f.»nc*  Lave,  in  certain  iA?es,  been  fcMznd  ca{«ible  of 
3r>ii;^  m:;*.'L  w<>rk  f''>r  a  sf.-:*rt  time,  tboc^b  5<x>n  tirinf :  vbile  in  other  case& 
ikx  ^et^  strei^L  of  iLe  nidaoLe  ba&  be^  kaeeeDed  nib«-  than  ineneaacd. 

ATI/:- PET  <r  MrsTLE. — Atrophy  of  muscle  may  be  either  dniple  or  de- 
e«jeE&tiv^.  there  liein?  in  ali  ctks^fs^  a  dxminuti*>o  in  tbr  size  of  the  mascalar 
nt-nes.  az.-i  •r'rTvt=]-'t:*i:r;^  ItSseuing  of  tbe  mu?ck$  themselves,  exoept  in  the 
o-mf«ara:;ve'y  rare  iii-iaU'i-tiS  in  which  arT*>pby  is  masked  by  excessive  fisit 
devel'-pnitri.:-  TLis  oLange  may  W  ct»nse»{aent  u{«L<n  either  disuse,  nerve- 
Wk-n.  iEJ'iry  of  a  U-i^  *»r  J-'int  in  close  pr>;»ximity  to  the  mus<^le.  disease  of 
spinal  OT  e>rrvf'RiI  I«>"a*;«:"U — atrophy,  however,  rafely  occcrrinc  in  the  latter, 
unlese  the  p  -cs  be  :Le  s€at  of  the  affevni*.*n — or  si:«me  coDStitational  malady, 
aneodc*!  wi:'r  a  «iepnivtd  or  i«>is*M>€d  state  of  the  bl-xd- 

In  simple  arri>pby  there  is  ibund  only  a  dimiiiished  size  of  the  primitive 
fibre-.  i»  cLan^e  ••. v-rrir*^  in  the  ci>an«T-tive  ti?*ue  except  in  veiy  pn:»DOunced 
ca?-es^.  ^::cL  1?  the  l-rm  of  ati^'phy  usually  dwlared  to  I*  met  with  as;  the 
Ra^;IlI  oz  Ux'^s^TL^r  iej«>re  or  disuse.  It  is  quetstiocable*  however,  whether 
sixnj'Ie  disuse  pnrdiices  ar.y  real  muscular  atn*|4iy.  Certain  it  isw  that  when 
the  oe^eatir*^  oi  volTn^'ukiy  movement  di>^  not  det*end  uf<*u  some  injury  of 
y«iiit-  l«;<je,  or  nerve,  even  though  it  he  very  prolonged,  there  is  often  no 
ntf-^tir^  diE.:r.:::>c  in  the  size  oi  the  muscular  elemvi^t» ;  and  in  the  great 
naivr-riTy  oi  <as«*  c-f  d;r-a*e,  the  atrophy  is  without  doubt  refiex  in  its  character. 
S:iui-W  atT>>iLy  :s  i<»und  ais«.»  in  a  considerable  piv«i^^rtic«  of  cases  of  nerve 
ii.j  :iiy;  ii.  a  iiia>:»rinr  <*t  xh<^e  of  fracture  ana  dislocation  of  the  vertebral 
iy.'lzz^ji..  ii.  wL'.'.-L  death  d^^es  not  early  occur;  in  vertebral  caries:  and  in 
jc^>:o-  •x.rijc^i  :o  tLv  brain.  It  is  the  form  most  usually  met  with  in  cases 
of  ii*iir.::'--r  :tiiruly*is  arid  of  progrv^^ive  mns^-^ular  atrophy, 

Mu'i-L  i£>;-re  intt-i^^ting  fn>m  a  fathokvioal  j<*iut  of  view,  and  of  much 
nr^ie  iL-T^-rraDce,  i-Iinioally  considered,  aW  the  atrophies  acoc^upanied  by 
d«fi«jerar:ve  oliar.g^Sw     These  may  be  either  cniitH.^ir,  i^iptUHfartfy  jatfy^  or 

<?r7>..;j7,r  I*-:--  -r^-r' :■}-*. — In  this  form  of  deeeneration,  which  is  not  infre- 
'-">ei-t]y  ai?*i*^;KiiToi  with  tbe  fatty,  the  muscle-tfbie  is  found  to  have  lost  ita 
cl^Ariy  de£r-c-i  sTHativ»r--and  the  sht.^th  to  be  occupied  with  a  number,  greater 
or  ife^  ^>v:v-ri:r;g  to  oiri-umstanc^s,  of  frranulos  of  varying  size  and  of  albu- 
minoid .:L»r*:Ter.  By  some  ivgaidwl  as  simply  a  |«asive  change,  due  to 
•ii-j^*t^  --.Ki'.^'Ar:  t'f  :Lc  muscle,  it  has  by  others  Kvn  consider^  as  the  result  of 
ii.f.hi  T'-ATi'ic:  ii.  iat-:,  simply  the  iloudy  swelling  ol  the  early  stages  of  that 
pr>:ic»?- 

Pipnnr-T^y  I^pc'-r^iitiori, — Pigmentary  degeiwration.  as  its  name  would 
iridi-jiTe.  is  .jLara^.:eri2ed  by  the  prft^entv  of  dark  pigment  granules  within 
tiie  satT^x-itrHiiuiu  sut-b  deposit  in  tbe  muscle?  of  the  hunuui  subject,  other  than 
iLc 'airtiii-.,  l*tiiig  always  ]Alholit^cal,  and  ot"\cn  fv»und  in  connection  with 
tLc  aTT>>pLit:^r  onisequoiiT  iijon  la^-luvtio  ivnditions.  u|>>n  much  diminif^hed 
i*»i  supply,  and  ujion  the  marasmus  of  v>)d  age.     It  is  as  yet  undetermined 
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whether  the  ]»igiiient  Ls  of  ba^niatie  origin,  or  whether  it  results  from  changes 
ill  the  t'olorinsj  mutter  ol'lho  luuscle. 


Fatty  Deffenerntitw. — lu  the  fatty  degeneration  proper,  fat  graiuiles  are  found 
in  varying  amoinit  in  tlio  Han-ous  elements,  in  the  earlier  stagw  only  in  tlie 

iiie<iiate  vicinity  of  the  nueleus,  but  at  a  later  {>eriod  tsiibfitituting  nioi^e  or 
i'OuiTtletely  the  eonlnictile  Hiihstauet*,  with  convsponding  de8truotit»n  of 
the  invaded  part  of  the  nuwtrle.  This  (fhantce,  usually  slowly  produced  and 
of  limited  extent^  may,  on  the  other  hand,  oe  wry  rapidly  developcfl,  and 
may  affect^  more  or  less,  all  the  muscles  of  the  body,  as  notably  in  eases  of 
phosphorus  poisoning  Such  fatty-degenemted  muHcle-tihre  mut^t  generally, 
(»erhaps  always,  l>e  absorbed.  Though  possibly  at  times  the  absorutiou  may  be 
only  of  the  fat  granules.  It  is  very  probal>le,  judging  from  ttie  results  of 
experiuiental  inve-stigationsujxm  similar  changes  oecurring  in  certain  of  the 
lower  ortlers  of  animals,  that  the  ai)sorptioii  of  the  substituted  fat  in  ehmnic 
cuses  may  occasionally  l>e  followed  by  muscular  r(Mleveloi)ment.  Besides 
this  tiaie  degeneration,  fat  is  found  both  within  and  without  the  sarcolemma 

an  infiltration  or  accumulation,  cither  producing  no  eiiVx't  upon  the  con- 
tile  substance,  <»r  destn>yiug  it  simply  by  j)ressurc.  Tlic  de{K)sit  in  the 
connective  tissue  between  the  tibrilliv*  pathol(>gical  in  many  cases*  as,  for 
examjde,  after  ner\'e  lesions  (when,  according  to  Vulpian,  true  fatty  degenera^ 
lion  never  occurs),  is  very  often  juet  with  as  a  physiological  eliangc,  jmi-ely 
comi>ensatory,  tilling  up  the  sjwices  that  are  left  by  the  fibres  imdergoing 
simple  atrophy. 

Waxy  iMgciMmHon ;  Vitreous  Degeneration. — In  this  form,  attention  to 
which  was  farst  called  by  Zenker,  the  mus(*ular  eleiiieuts  are  found  to  l>o  cnn- 
vertwl  into  a  j>eculiar,  transparent,  waxy  <)r  vitreous  mass,  exceedingly  friiihle, 
readily  breaking  up  into  cuboidal  blocks,  while  the  muscular  connective 
tiflsuf  at  the  same  time  undergoes  pn^liferation.  This  is  the  form  of  degene- 
ration so  frecpiently  met  with  in  yellow  fever  and  typlioid  fever,  and  which 
occui-A  al-w)  in  typhus,  scarlet  fever,  and  some  other  acute  febrile  affections. 
It  has  l>een  <»bserved  also  in  cases  of  tetanus,  and  in  the  immediiite  vicinity  of 
tomorStHiid  hasocc-asionallyithouph  verv  nirely,  been  found  atler  nerve  lesions. 
Kot  all  the  muscular  fibres  usually  are  involved,  some  perfectly  healthy  Ixfing 
found  ill  immkxliate  relation  with  those  more  or  less  completely  degeneratoi 
As  mitrht  naturally  be  cxjKvted,  this  condition  is  a-swK'iatcd  \\\Xh  weakness, 
more  or  less  {.uiin,  and  njarkcHl  impairment  of  the  functional  integrity  of  the 
muecleK,  wliich,  as  we  have  already  seen,  are  not  infrequently  ruptured  in 
cousequence  of  very  slight  violence. 

Various  theories  have  been  proix)sed  in  explanation  of  these  degenerative 
chauges — that  theyaredue  to  a  |)eculiar  infection;  to  high  heat,  which  condition 
CUude  Ui^rnard  has  pix>ved  is  a  poison  to  the  muscular  tissue;  and  to  nmscle 
intlamu)atiou  and  its  results:  the  latter  is  the  view  most  generallv  adopted 
at  present.  Erb  maintains  that  it  is  of  the  nature  of  a  cadaveric  change,  re- 
quiring for  its  development  an  ind>ihition  of  scrum  and  the  absence  ot  post- 
mortem ritjidity,  which  hitter  ci>nditi(»n  is  not  develojsed  in  muscles  thus 
aJfected.  lh>wever  produced,  one  thing  is  verv  certain,  that  it  is  a  change 
tlmt  can  end  only  in  the  destruction  of  the  arfccted  fibres.  The  vitivously 
degenerate*!  saivous  elemeiits  must  disapj>ear,  and  new  fibres  take  their  place, 
in  casi^  that  recover.  AVlicther  tliesc  new  fibres  are  developed  wholly  from 
the  muscular  cellules,  or  partly  frr»m  cells  of  or  outside  of  the ju'rimysinm,  is 
a  qoestiou  us  yot  unsettled ;  or,  as  Strauss  has  expivsscMl  it,  "  The  infiuenee  of 
Ujc  non-|iurticipation  of  the  cellular  elements  of  the  perimysium,  in  muscular 
regeneration.  Is  far  fmm  be'mg  as  yet  absolutely  demonst'mted."     The  same 
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question,  as  we  have  already  seen,  comes  up  in  tlje  consideration  of  the  rS? 
generation  of  muscular  fibre  after  wounds  and  ruptures. 

Under  wliat  circumstances  are  these  several  forms  of  degenerative  atrophy 
likely  to  owur?    AVhen  the  muscular  afTection  is  conficquent  upon  lesioim  of 
the  anterior  honm  of  the  epinal  con!  (the  '*  amyotrophies  of  Bpinal  oriffin  "  of 
Charcot),  there  may  be  no  degeneration  whatsoever,  simple  atrophy  alone  ex- 
intiiig;  but  in   the  great  majority  of  cases  the   grannlo-fatty  cfiange  will 
sooner  or  later  be  detecte*!,  Hometimea  with  associate*!  itigmentary  deposita, 
and  the  hyperplasia  of  chronic  myositis  will  be  found  present  in  the  conneo  fl 
tive-tissne  framework  of  the  muscle.     If  there  be  any  acute  inflammation  of  " 
the  cord,  fatty  degeneration  rapidly  follows.     In  a  case  ref>orted  by  Little,  of 
dislocation  of  the  fifth  from  the  sixth  cervical  vertebra,  complete  atrophy  of 
tlu'  muscles  of  the  forearm  \\  an  present  by  the  end  of  the  second  week.    AVTjcu 
it  is  nerve  injury  that  has  given  rise  to  muscle-lesions,  these  latter  are^  as  we 
have  seen,  acroiNiing  to  Vulpian's  investigations,  always  limited  to  the  peri-  ^ 
mysium,  and  arc  hyperplastic  and  fatty.     Others,  however,  claim  that  fatty • 
degeneration  of  the  iiinstiular  elements  at  times  takes  place.     When  the  nerve 
daniatre  is  an  irrcpamble  one,  the  resulting  atrophic  changes  are  jwrmanent 
and  likely  to  txo  on  from  bad  to  worse  ;  but  when  repair  can  and  does  take 
place,  rostoKition  of  tlie  muscles  to  their  nonnal  condition  usually  occurs,  and 
that  sometimes  very  nipidly*     Murkinily  diminished   ItKiod-supply  will  cause 
the  fatty  change,  as  is  physiologically  obsen'ed  in  advanced  life,  and  patho- 
logic-ally in  cases  of  decided  though  incomplete  arterial  stenosis.     Vitiation 
of  the  quality  of  the  blood  pmducoa  the  same  effect ;  sometimes  very  rapidly 
and  generall}',  as  in  the  acute  grave  pyrexias  and  after  taking  certain  of  the 
itoisons,  such  as  phosphtirus  anfl  ai-senic;  sometimes  more  slowly  and  in  moreiB 
limited  areas,  as  in  the  lea<l  jmlsies.  V 

The  atroph}'  always  to  a  greater  or  less  extent  associated  with  joint  inflam- 
mations and  fractures,  which  is  sinijdo  and  not  degenerative,  cannot,  as  long^ 
believed,  be  *lne  Uy  disuse,  except,  perhaps,  in  certain  very  chronic  cases  o^f 
arthritis,  but  is  to  be  regarded  as  retlex.  ''It  seems  dependent  upon  dis- 
ordered nervous  influence,  and  often  ayipears  proportionate  to  the  coincident 
jiain,  as  if  it  were  due  to  tlie  disturbance  of  some  nutritive  nervous  centre, 
irritated  by  the  painful  state  (tf  sensitive  nerve  fibres  "  (Paget).  In  cas^  of 
fracture,  Gofiselin  believes  the  wasting  to  result  from  "a  change  in  the  dis- 
tribution of  the  nutritive  material  consequent  upon  the  work  of  <'onsolida- 
tion."  Tlie  atrophy  of  stumps,  which  is  also  of  the  simple  form  and  due 
to  Tien'c-injnry,  has  liecn  found  by  Vulpian  and  others  to  he  aasoeiate*!  with 
wasting  of  that  portion  of  the  anterior  columns  from  w*hich  arise  the  nerves 
distributed  to  the  parts  removed.  ^ 

Three  atfections,  in  each  of  which  muecular-atrophy  is  a  most  marked 
symptom,  dc*serve  special  consideration,  viz.,  progressive  muscular  atrophy^ 
infantile  pamlysis,  and  psemio-museukr  hypertrophy.  f 

Pf'nqressivc  Muscular  Atropfaj. — ProCTes=vsive  muscular  atrophy,  recognized 
by  Bell  but  much  more  carefully  studied  by  CVuvcilhier,  and  subsequently 
by  Buchenne,  is  characterized,  as  its  name  would  indicate,  by  a  progressiva— 
involvement  of  the  various  nmsdes  of  the  lx>dy.  Begiiming  usually  m  thosH 
of  the  hand  (the  external  interosseous  being  ortlinarily  the  muscle  first 
affected),  though  sometimes  conunencing  in  those  of  the  shoulder,  and  even, 
hi  rare  cases,  in  those  of  the  lower  extremity,  it  gmdiudly  proeetnls  from 
musde'to  musole  until  the  moat  marked  atrophy  characterizes  the  appearance 
of  the  upper  part  of  the  body ;  and  the  ultimate  involvement  of  the  respire- 
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ton-  muscles,  or  exhaustion,  or  associated  gangrene  irom  pressure,  brings 
on  a  fatal  tennination,  which  i*  the  alniOt*t  tortain  ixwult  of  the  disease. 
Occasionally  it  has  been  found  to  be,  not,  i\B  u.«uaHy,  chronic,  but  acute — rapid 
atrophy  and  early  death  occurring.  Originally  Ix'licvetl  by  the  majority  of 
pathologists  to  be  primarily  a  myoeitis  (and  Friedreich  has  of  late  rnain- 
Uiinetl  tlie  same  theory  of  it^  nature),  it  is  to-day  generally  i-ccognizeil  uh 
originally  a  nerve  lesion,  the  anterior  portion  of  the  spinal  cord  being  the 
seat  of  the  trouble.  The  muscular  disturbance  is  one  of  inflammation,  chn>nic 
in  the  great  majority  of  cjihch,  very  rarely,  aw  we  liave  seen, acute;  the  njyo- 
sitia  causing  interstitial  and  fatty  degeneration '  of  the  muscular  elements, 
sometimes  aBiK>ciated  with  proliferation  of  the  connective  tissue. 

As  this  is  a  disease  of  middle  life,  so  also  is  it  one  of  the  male  sex,  which  is 
mi»ch  more  frequently  affected  than  the  female;  and  a  strong  liercilitary 
influence  has  been  observed  in  many  cases.  \Vliile  perhaps  not  consc([uont 
U[M)n  them,  ita  development  is  certainly  favored  by  the  existence  of  diseased 
attended  with  exliaustion,  and  dyscrasia?,  such  as  syphilis,  lead-poisoning,  etc. 
How  much  influence  in  ita  production  is  exerted  by  over-use,  still  remains  a 
question.  Cases  have  beiMi  observM  in  wliieh  tlie  starting-point  seemed  to 
have  been  muscular  injuries,  cruiihiugs,  etc.  In  the  rare  ciiwes  in  which  the 
lower  extremities  have  been  first  involved,  the  disease  has  been  observed 
usually  in  v<»ung  subjects,  and  a  pseudo-hj-pertrophic  condition  has  been 
found  assocmtc*!  with  it. 

The  diapiih'iiH  of  progressive  ninscu!iir  atropli^',  at  least  when  the  disease 
is  well  develoiK-'d,  is  easy.  The  peculiar  waiting  and  the  gradual  progress, 
a-HscK-iiitoil  as  it  often  is  with  fibrillary  contractions,  either  occurring  sjionta- 
necMHly  or  develoj»e<l  by  slight  bktws,  and  the  later,  contracte*!  condition  of 
the  muscles,  with  nwulting  defitrniities,  such  iis  the  characteristic  "  gritfeir' 
hand.  i)refient  an  aggregation  of  synmtoius  wliieh  cannot  be  mistaken.  At 
times,  owing  to  an  increase  of  the  development  of  fat,  atrojdiic  deformity 
may  Ik*  for  a  time  masked.  The  prugitotiis  is  excetnlingly  grave,  a  fatal  ter- 
mination occurring  in  the  great  majority  of  instances. 

IfifantiU  F^ralyats.— In  this  aftection,  belonging  aa  ita  name  indic^ites  to 

the  earlier  ycaiv  of  life,  there  ai*e  observed  mucb  tlie  same  changes  as  in  pro- 

|£rewivo  muscular  atrophy.     It  is  a  disease,  however,  not  only  of  childhood, 

Ent  one  which  is  ortlinarilv  acute,  the  jiaral^^tic  condition  of  the  nuiscles 

developing  at  fir«t,  frequently  in  the  coui*se  of  a  few  hours,  or,  at  must,  days, 

jin<l  the  atntphy,  which  is  usually  simjile,  or,  at  times,  associated  with  fibrous 

Iprfetty  degeneration,  quickly  manifesting  itself,  having   Ik-cu  observKl  as 

fearly  aa  the  fifteenth  day,  thougli  commonty  not.  for  a  iitiuith  or  two.   Tlie  sciit 

of  the  lesion  has  been  very  satisfactorily  detcnninwl,  an<]  1ms  been  sbown  to  be 

in  the  anterior  horns  of  the  spinal  cord,  there  being  a  primary  jioliomyelitis 

with  destruction  of  the  cells.     Here,  as  in  pix>gressive  muscular  iitrophy, 

deformity,  especially  located  in  the  lower  extremities,  is  produce<l,  and  this 

deformity  usually  brings  the  case  sooner  or  later  under  the  care  of  the  sur- 

gi'^m.    The  sjKicial  management  (»f  ihcse  cases  belongs  jiropcrly  to  tin*  tlcpart^ 

munt  of  orthoj:»H?dic  surgery,  and  will  be  considered  m  another  part  of  the 

work.     In  very  many  cases,  however,  by  early  recognition  of  the  disease 

Mid  the  institution  of  proj>er  treatment  (and  of  this  tlio  use  of  elcH'tricity  is 

hhe  most   important  element),  the   muscular  wastinsj  may  Ixi  arreste<l,  and 

jiartiai,  if  not  complete,  restoration  of  the  functionanntegrity  secured. 

Pscudo-Iff/p€r(rophic  Paralysis, — This  curious  aftection,  which  is  also  a 
dxaea^e  of  csirly  life,  in  many  respects  stnmgly  resembles  progressive  mus- 
calar  atrophy  and  infantile  [laralysis.     It  difters  trom  the  former  maiidy  in 
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the  age  nt  which  it  is  niaiiifested,  and  in  the  primary  involvement  of  tbe 
lower,  rather  tlmu  of  the  ujtper  extremity  (although  sometimes  the  latter  is 
iirsi  nttui'ked,  and  then  nsnully  there  is  simply  jirogressive  mnscidar  atro^ihy 
wilhouL  hyportixtphy);  and  from  both  in  the  apparent,  sometimes  massive,^— 
inerease  of  the  size  of  the  museles.   This  increase,  however,  is  only  apparent^^^ 
the  must.'ular  elements  themselves  heing  either  unchanged  or,  as  is  sonietimes^^ 
the  ease,  atropliied — sm  h  atrophy  l>eing  associated  with  an  excessive  develop- 
ment of  fill  iukI  pmlifcnition  of  eotincftive  tissue.     Not  infrequently  it  haji 
j»eijs  that  only  a  few  of  the  muscles  arc  hypertrophied,  the.se  being  generally 
those  of  the  ealf  and  of  the  ghiteul  region,  the  other  attecte<l  muscled,  esj 
cially  in  the  upper  half  of  the  body,  Ixnng  greatly  wastetl.     Whether  or  nc 
tliis  uflection,  liko  progressive  musctdur  atrophy  and  infantile  paralysis,  is 
spinal  origin,  is  still  a  question;    the  majority  of  observers  liave denied  th^ 
existence  of  any  associated  or  causative  spinal  lesion. 


Ossification  of  Muscle. — As  the  result  of  chronic  inflammation,  true  bon 
formation  nuu'  take  place  in  muscle,  such  development  being  either  limit 
or  gcneml.     In  the  former  case,  which  is  vastly  the  more  common,  the  prec 
dent  connective-tissue  intlamniatit»n  is  due,  in  the  great  majority  of  instanc 
to  fre^iuently  ivpeutcil  and  long  continued  but  conmarativeW  slight  traumatic 
irritations  (as  in  the  soculled  *'exereise  bones,"  wiiifh,  however,  are  gunemlly 
located  in  the  tendotis  rather  than  the  muscles),  but  at  times  is  of  Byphilitic 
origin.     Not  very  infrequently  circumscribed  ossitication  will  be  found  to 
have  aftected  muscles  in  close  proximity  to  exuberant  callus  after  fractur 
Once  formed,  the  osseous  masst's  or  plates  can  usually  Ix'  felt  without  dilli 
culty,  though  their  existence   may  l>e  discovered  tudy  after  death  ;  and,  ae 
conling  to  their  size,  they  will  ^ive  rise  to  much,  little,  or  no  appreciable  im- 
pjurment  of  the  full  natund  action  of  the  muscle,    Oixliuarily  they  need  not 
bo  interfcrctl  witli,  but  at  times  they  require  removal. 
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3Fyositis  Ossifiea7}s, — Of  muscular  inflammation,  general  in  its  character,  an( 
terminating  in  the  convei'sion  of  themrts  ati'ected  into  bone, a  few  cases  have' 
bi'cu  observed.     Commencing  in  early  life,  even  in  infancy,  atiectiug  prima- 
rily the  nmseles  of  the  neck  and  ba<-k,and  then  spreading  to  those  of  the  cx- 
ti>*ndties,  and  subse<jueutly  to  those  of  the  trunk,  but  sparing  those  of  the 
tA»ngui»,  larynx,  and  oesophagus,  the  heart  and  the  diaphragm,  and  those  of 
the  genitals,  and  atleeting  the  alxlominal  muscles  only  to  a  limited  extent,  thi^ 
may  In?  ixganlcil  as  |trimarily  a  hy^K?rplastic  inflammation  of  the  connective 
tissue,  prvxlucing  consequent  atrvqdiy  of  tlie  muscular  elements,  and  terminat- 
ing in  iisseiHis  tiiinsformation.     As  thus  far  obser\*ed,  it  does  not  seem  to  be 
hen.HliTary.     Its  proirress  is  slow  and  invgular,  mflueuced  to  some  extent  UyM 
iKvidental  anil  outsiile  ciix*umstanccs,  but  sooner  or  later  the  ease  terminated 
in  death ;  either  Ihhiuiso  of  exhaustion,  of  involvement  of  the  external  nnis- 
oW  of  respiration*  or  of  knul  gamrrene,  ■ 

By  mo«sl  writers  this  atlVvtion  nas  been  declared  to  be  independent  of  anW 
uerve  lesion,  but  Hayem  ha^  questionexl  if  it  has  not  close  relation  with  an 
utKvlion  <»f  the  nervous  system,  siu^-^*  its  characteristic  li'sions  are  inflamma- 
tion, w.^lonvsis,  and  utrv^jihy,  nmeh  ri's<*mbling  thtx*  of  spinal  origin.  As  far 
haft  yet  Ikvu  tleiermineil,  it  is  incurable  by  any  method  of  tn?atment,  thoug] 
the  uftectwl  individual  may  live  for  a  numl>er  of  years* 

KiiKlMATic  AXP  GoNOKRROUL  Inplajuijitiox  OF  MrscLE. — ScMsdled  "mi 
culur  rhonmsitisnu  "  whieh  in  many  oi-^  "   l^'ss  is  rlwumaiic  only  in  nam* 

is,  tt*  ^»*^  alr\*ady  l*een  stati^tU  simietii:        ,       ;qts  generally,  a  true  myositi 
usually  of  short  iluration  ami  terminating  si^mtaiieously  in  redolutiou,  but 
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times  chronic  in  character,  and  giving  rise  toorirmiic  flmngcs  in  both  the  sar- 
coid elements  and  their  inve^itiiig  connective  tiesne.  In  no  case  has  suppura- 
tion been  known  to  take  pluce.  It  is  most  frequently  located  in  the  muncles 
of  the  neck  (rheumtific  (orfico/lt's)y  in  those  of  the  chest  ( plcnrot/ t/nia),  and  esj.ie- 
ciallj  in  th<»se  of  the  hack  [luudMUjo).  Once  owurring,  it  is  very  !ial)le  to 
pc<*ur.  Attributed  i>ffe!itinie«  to  the  intluence  of  dmftij  of  air  striking  \\\\o\\ 
u  surface  over-heutetl  or  in  a  state  oi  active  ])ei'spii'ation,  in  many  cases,  j>er- 
haps  in  the  majority',  it  is  really  due  to  twists,  strains,  or  ruptuivs  of  the 
mutH-'uhir  or  tendinous  tihres  or  of  their  sheaths;  in  other  words,  is  actually 
traumatic.  Diagnosticated  by  the  pain  and  inability  U)  move,  and  the  mus- 
cuhir  contnietifin  with  sometimes  resulting  defoniiity,  it  is  to  be  treated  by 
rest,  lieat, stimulating  appliiuitions, o}>ium  by  the  mouth  or,  still  better,hvjK>- 
tlerraii--ally,  and  especially  by  electricity,  the  effect  of  the  application  of  winch 
is  often  very  ra[»idly  l)eneticial. 

As  a  complication  of  gonorrhea,  8o-<'ulled  "gonorrheal  rheumatism"  s<:»me- 
timcs  occurs  in  the  male,  more  rarely  in  the  female.  In  this  affection  the 
muscldB  have  in  a  few  cases  been  evidently  the  seat  of  an  intlamnuition  differ- 
ing from  ordinary  myositis  only  in  it»s  exciting  cause,  and  in  its  constant  asso- 
ciation with  arthritis,  usually  mono-articular. 

Stphilitic  Affections  of  Muscles. — Affections  of  the  muscular  system 
eonsequent  upon  syphilitic  infection,  may  manifest  themselves  at  an  early  or 
late  stage  of  the  disease.  In  the  former  they  are  snoli  as  arise  from  nervous 
ilL4turbance(]iain,  weakness,  unsteadiness  of  action);  in  the  latter,  fix^m  organic 
changes  and  dei>osits. 

Syphilitic  M}/af^i(t.—ln  the  secondary  period  of  syphilis,  myalgias  are  often 
with,  and,  indeed,  in  mild  fonu,  at  some  time  or  other,  arc  almost  wn- 
stant-     They  are  much  more  common  in  women  than  in  men  (as  are  all  the 
«|K»cific  disturbances  of  nerveorigin),are  worse  at  night  or  in  the  early  morn- 
ing than  in  the  daytime,  are  aggnivated  by  exercise  or  pi^cssure,  lasta  variable 
Wnijjth  of  time,  and  always  disapix^ar,  sometimes  as  suddenfy  as  they  came  on, 
Thu  |»iin  is  located  in  the  l>elly  uf  the  muscle,  and  ftrdinarily  in  4)nly  a  jmrt 
of  that;  it  may  affect  one  or  moi*c  muscle8(those  of  the  thighs  and  legs  behig 
fb^  Tnore  usual  seats),  is  often  indefinite  and  wandering,  aiul  may  be  associated 
^  ith,  and — unless  care  be  taken  in  the  obser\*ance  of  its  phenomena — may  be 
fiteily  mUtakcn  for,  imin  arising  fi*om  affections  of  the  neii^ldxiring  joints, 
bonw,  or  tendons.     l.\ni  trtatment  must  be  both  anti-ey|iliilitie  and  anodyne, 
aixl  much  Ix^notit  will  often  follow  local  counter-irritation,  and  stil!  more  fre- 
4iieiitly  the  employment  of  hot  applications,  especially  of  the  vajjor  bath. 
.Muscular  weakness  is  always  present  to  a  givatcr  or  less  extent,  and  may  be 
80  Tiromiuent  oa  to  prevent  the  taking  of  any  exercise,  or  even  tlie  getting  out 
of  W.    As  the  result  of  inaction,  or  as  a  reflex  phenomenon,  atrophy  occui's, 
«>ttiet'unea  in  high  degree. 

'^'jph'ditir  TYfinor,  etr, — As  was  originally  pointed  out  by  Foumier,  there 
inay  occahionally  at  this  period  of  syphilis  be  detected  in  certain  of  the  muscles 
tremiiUugs,  fibrillary  contractions,  not  duo  to  any  central  nerve-lesion,  but 
**»uaply  a  functional  disturbance,  essentially  temporary,  and  necessarily 
bciiign. '  Arising  suddenly,  aftiM^ting  primarily  and  chietlv  the  muscles  of 
the  upper  extremity,  and  ordinarily  only  a  ]>art  of  those,  this  trembling  njay 
te  both  seen  and  felt,  and  can  without  tlifticulty  be  graphically  traced.  The 
duration  of  the  affection  varies  from  a  few  days  to  five  or  six  mouths,  and  in 
the  more  protracte<i  cases  (lasting  from  "four  to  eight  or  ten  weeks''),  which 
arv  those  usually  met  with,  the  tremblings  are  fret^uently  intermittent. 
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ASB  PASCLA. 


Syphihtir  L 
ring  xjoxlx.  in  tlie 
Mcood  moDth.  »cvnir&ip  to 
pbce.    Acrsal  cLottmi^^  « 
full  extoMDon  eunai  be 
at  tim»  to  fsooaed  MP. 
aiwAjB  snected, 
tbetimpt 

the  wuUactare  oorarnnr  Id  tfe 
f^me  little  (lain  pmdaora  bv  freeenm  nT«r  the 
the  progreniTtt  iexion  » tbr  sjufton  tiHt  vifl 
permit  of  a 

me  into  die  fnimiliiw  of  tiae 
"uic  paticDt 
mobilW-d  lu  Uua  iioeitieB^'' and  tl^  k  afl.    B^  Ae 


CreatzncQt  thk  carij  i^idil^  nny  Mdhr  be  Bade  to 
The  oontfaotares  eoniing  <m  kttr,  aad  not  dae  to 
of  diflnw  a^yontift^  tba«  boa 
Virchow  in  the  atadat  of  tiw  ■■■>  wiilkl  tiaaie  of 
B«cl3va  tiwQefbnaii^  "'arUeh 
atropbj,  liie  prinitire  inniiraiai  Arifc.**    1W~  biotfv  it  tha 


of  loa-  rrade,  0(*i'ur- 
aB^eartj  tbi  the 
■t  times  takes 
it  does  or  not, 
been  ofaserved 
dm  isaliDost 
eouUaction  of 
m  <wned.     In 
tbete  ma  V  be 
juiK-tion, 
attcctmi  and 
an  tbe  mxwstatm  enter- 
perffBodj  bcalthr; 
llie  arm  and  im- 
>rjihi]itic 


tbifl  form  of  ocmtnKtare  also,  bat  bj 

alraadj  aotked.    la  taany  of   ~ 

that  tlw  caMatiTa  lenoa  baa  beea  aot  a 

arthiicis  wbkli  baa 

aaoocidaiy 


are  the  resnlt 

on"  of 

a  ooD- 

Their 

aeat  of 

eidufcivelj'  as  of  that 

it  is  T«nr  pit»bable 

bat  a  bonitifi  or  an 

the  preeenoe  of  the 


understood,  a  gumma  hmm 

or.  in  tbe  tongva  partteabm^  for  a 

TIh>  di0tfmAai9  may^eenenu^,  be  read^j 
mata  an*  ftwonin»p=  of  the  «      " 
their  tinnm^ss,  U>e  lodaratioa 
in  a  MAto  uf  n*Uxaliett.  dKM^  Ae 


^Jfajvlr. — GaiaaiT  tamcag  are  b«  hAmmml^  mtt  with  in  the 

aimagloo,  enecUllj  in  those  o€  il»e  npfer  cxtrpmitr  axid  the  neck.  Their  bis- 
tokcical  cnaiacter  is  tbe  esmf  as  that  of  thoat  kiGaaed  ekevbere,  they  heit^ 
mm&  up  of  yoong  namd  oells  witb  mmflkt  mmeid  tbat  nfnidhr  tend  to  undergo 
hMtf  dagemtat ion.  The  peria^psaoi  is  pmbablr  tha  onjejnal  seat  of  tbe  gum- 
BMitoaa  dapont^  either  ik>  iImh^iii  or  a  &tty  mmmtataom  of  tbe  mnerdfaur 
elameata  benig  aeen«  aeflwdiiy  to  tbe  period  m  iibwuatiua.  SomednKs 
aaea^i^  nodre,  these  gaaunata,  wbieb  fm|ugsiUj  attua  ^^ite  considerable 
aiaai  usnally  attract  attention  both  on  aoocmnt  of  their  vnlome  and  the  Ainc- 
ttona)  di^urbam^ce  to  wbkh  they  ^ve  riaa^  though  their  aatvre  may  be  mia* 

'     ~       fbr  a  aunona  or  fibroma^ 

tbat  gum- 
;  by  noting 
the  nuede  ie 
doling  eon- 
tr>  Htrra^tAeir  Kicati^^  Ml  tMlB^gvaKlea  near  their  points 

ot  .  s  caiTeaot  in  syrJiilitic aalynjta,  asii  d» leaahs  of  anti-eiyphi- 

lit  it-  tnaatment.  T(k\v  ustially  bemig  to  the  accidenta  of  the  later  periods  of 
cf)  phi1is«  Imt  at  tin>es  ane  met  with  dnvvKg  dw  aeooodair  rtaaie.  Ui»der  proper 
tivatment.,  tlici  r  d  iaappeaiaaoe  ta^  gusmattr  be  seeand  ia  we  conise  of  a  few 
wrecks,  or  at  most  months,  aad  even  vrben  Wl  to  dMmaelvas  diey  ^metimes 
disap^«r.  Usually,  howavarf&i^  atter  a  tinMi  aoAen,  faiaak  dowa,  and  hy  the 
e^tabh^hnx^nt  of  nnaMs  dieobaige  theotnlass.  or,  as  is  aMiie  eoounon,  aeain 
Uhhuoo  hanierand  mdsty  eakareoosor  efwa^oapooaa  traial^miistion-  It  is 
doubtful  if  they  ever  aanparate ;  indeed^  Maariae  hat  declared  that  the  noo- 
formatiou  of  |>ua  is  one  <m  their  cbaracteriedcs  arbidi  is  of  great  value  iu  the 
astabliabmcat  of  a  difi«R»tial  diagnosis 
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Ckmtractnre  of  ffpeater  or  less  degree  niay  bo  produced  by  the  presence  of 
gammata,  and  such  contractures  at  times  remain  during  the  entire  after-life 
of  the  individual  aftected,  though  the  gummata  themselves  may  have  dis- 
sppeared  long  before  death.  The  functional  integrity  of  the  muscle  is  always 
'iDOTe  or  lees  impaired  when  cartilaginous  or,  still  more,  osseous  degeneration 
has  taken  place. 

The  ^eci^^/ of  gummy  tumors  is  constitutional,  consisting  in  tlieadminis- 
tntion  of  the  iodides,  either  with  or  without  mercury.  Local  applications 
ue  of  little  or  no  benefit,  and  extirpation  of  the  tumors,  which  has  at  times 
been  practised  (commonly,  it  is  true,  because  of  an  error  in  diagnosis),  is 
qaite  unjustifiable. 

TuMOBs  OF  MuscLSS. — Tumors  may  be  located  in  muscles  either  by  original 
development,  or  by  extension  from  neighboring  parts.  They  may  be  either 
beoivu  or  malignant  in  character,  both  sarcomatous  and  carcinomatous 
growths  being  embraced  in  the  latter  division. 

NoH-Malipiant  Tumors, —  Primary  lipomata  and  enckondromata^  though 
foand  in  muscles,  are  pathological  rarities,  much  more  so  than  might  be  sup- 
posed, taking  into  consideration  the  amount  of  connective  tissue  ana  supported 
at  that  is  found  in  the  muscular  structure. 

Vascular  tumors  are  much  more  common,  both  those  due  to  dilatation  and 
those  arirang  from  rupture  of  vessels.  '  The  former  {angeiomata  proper)  are 
seldom  primary,  and  almost  never  purely  muscular,  the  skin  and  subcutaneous 
tiaraes,  88  well  as  the  muscles,  containing  the  growths  at  the  same  time,  either 
\>j  association  or  by  extension.    As  shown  by  Broca,  "  these  erectile  tumors 
of  muscle  are  always  principally  venous."    Mcematomata  following  muscle- 
raptures  are  quite  common,  and  when  superficial  may  usually  be  readily  de- 
tected by  the  iulnees  and  softness  of  the  existing  swelling,  and  by  the  generally- 
associated  discoloration  of  the  skin.     In  the  deeper  muscles  (and  it  is  in  these, 
especially  in  the  rectus  abdominis,  that  the  extravasation-tumor  more  often 
occurs)  the  swelling  may  be  overlooked  or  mistaken  for  that  dependent  ui)on 
the  contraction  of  the  torn  fibres  of  the  muscle.    As  we  have  already  seen 
when  treating  of  muscular  ruptures,  the  very  nature  of  the  accident  may  be 
altogether  misunderstood,  and  the  case  treated  as  one,  for  instance,  of  intestinal 
obstruction.    In  cases  of  doubt,  exploration  with  a  fine  trocar  or  the  needle 
of  an  aspirator  will  usually  establish  the  diagnosis.   Suppuration,  though  not 
very  likely  to  occur,  does  at  times  take  place,  and  may  be  the  cause  of  death, 
as  when  an  abscess  in  the  rectus  abdominis  bursts  into  the  peritoneal  cavity. 
Though  usually  not  very  large,  the  heematoma  occasionally  reaches  an 
extraordinary  size,  as  in  Virchow's  case  where  the  tumor  was  over  3J  inches 
long,  2}  inches  wide,  and  2^  inches  thick,  the  torn  muscle  being  the  right 
iliaeus  intemus  and  the  patient  a  "  bleeder ;"  and  as  in  Richardson's  case, 
in  which  rupture  of  the  right  rectus  abdominis  from  muscular  eftbrt  was  fol- 
lowed by  a  hemorrhage  from  the  torn  internal  epigastric  artery  to  the  amount 
of  a  half-pound  clot,  occupying  a  cavity  made  by  the  retraction  of  the  torn 
muscular  fibres  to  the  extent  of  from  "  one  and  a  half  to  two  inches."    Cure 
ordinarily  takes  place  by  absorption,  but  at  times  a  firm,  thick,  cartilaginous 
sac-wall  with  contained  shrivelled  and  broken-down  corpuscles  remains  ever 
aitt^rwards,  causing  more  or  less  disturbance  of  the  muscular  movements. 

The  treatment  appropriate  for  the  rupture  is  that  best  fitted  to  produce 
removal  of  the  extra vasated  blood,  aided,  if  necessary,  by  aspiration.  If  the 
coagulum  Lb  too  firm  to  be  thus  gotten  rid  of,  after  a  reasonable  length  of 
tiuH*  has  been  allowed  for  the  occurrence  of  absorption,  without  this  having 
t»keu  place,  it  will  be  advisable  to  cut  hito  the  tumor  and  turn  out  the 
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content**,  or,  if  ne<*eftsarv,  cut  away  its  invei^ting  sao.  With  antii=;eptic 
prei-aiitions  the  ehanees  uix*  that  such  nuliiuil  treatment  will  be  Htteiuled  with 
but  little  danger. 


Malignant  Tuynors. — The  raalignant  XnraorB^  sarconiata  and  <vimna/w(/«,are 
often  found^  involving  tlie  muscles,  the  former  iM^th  primarily  and  by  exten- 
sinii,  the  latter  probably  always  eiecondarily,  thouffh  it  is  !*till  hehl  by  wime 
tliat  true  primary  cancer  of  muscle  may  occur,  'l^hat  the  couuective-tiH^ue 
tyjK*  of  malignant  growths  Hhonld  spring  up  and  develop  in  muriole  is  only 
wdiat  narui-ally  miglit  be  expected.  Occasional  s}>ocimens  of  mixed  fatty, 
vawnlar  and  BareomatouH  tumors  have  l>een  observed.  But  one  form  of  tn»at- 
ment  is  to  be  thought  of  in  the?M?  canes  of  malignant  growth  ;  thoix)ugh 
removal  of  the  affected  [»art.s.  Some  have  oven  gone  so  tar,  recognizing  tne 
read}*  secondary  involvement  of  muscles  in  close  proximity  to  cancers,  as  to 
insist  not  only  upon  tlie  propriety  hut  the  nei^essity  of  the  removal  of  i^uch 
muscles,  even  thongii  they  may  seejii  to  the  naked  eye  to  be  perfectly  healthy. 
Particularly  would  they  have  this  rule  observed  with  reference  to  the  pec^ 
toral  muscle  in  carcinoma  of  the  breast. 

Para^itir  Tumors. — Paraflitic  tumors  are  consef|nent  n]>nii  the  entrance  into 
and  development  in  the  muscle  of  either  the  echinococcus,  the  cysticercus, 
or  the  trichinn.  The  tirst  of  these  (erhin<y*oct'tf.^)  has  been  comparatively  f^el- 
doin  observed,  is  onlinaril}'  of  alow  growth,  and  ciiuses  usually  but  little  dis- 
turbance and  that  simply  by  its  size.  At  tiniew  a  chronic  myositis,  occurniig 
about  the  panwitc,  *^us4>s  its  inclusion  in  a  thick-walle<i  mic,  and  occasionally 
its  pi-esence  liglits  up  an  acute  inHamniation  which  niay  i"esu]t  in  the  forma- 
tion of  al>si-eKS  an»l  in  M>'>ntaneous  difclmrge.  The  diagnosis  of  hydatid  in 
muscle  niuHt  gencrully  Ijc  based  upon  the  rci-o^nition  of  a  slowly  cnUirging 
cyst  with  absence  of  all  inflammation,  and  finiilly  (and  this  will  often  be  the 
only  evidence  of  value),  the  disojvery  in  the  removed  Huid  of  the  **^  booklets. " 

The  ri/Micrrci  nre  much  more  fre<pientlv  met  with  in  the  muscles,  but  their 
presence  is  quite  unlikely  to  be  recognized,  since,  unless  jtossibly  when  in 
large  numbers,  they  prrHhu-o  few  or  no  symptoms,  noi,  even  a  c}»aracteristic 
nuisctdar  weakness,  and  the  little  swellings  they  may  cause  can  rarely  if  ever 
be  detect chI  before  death. 

Of  much  gi-eater  importance  are  the  eftects  of  the  entrance  into  and  Uxlg- 
nient  in  the  muscle  of  the  trichirur.  Transporte<l  from  the  alimentary  i-anal 
either  along  the  l>loodH?urrent8  or  by  self-progression  thivugh  the  connective 
tissue,  the  endjryo-jwmisites  soon  find  their  proj>er  plaet>  of  development  in 
the  muscular  tibrilbv.  whert*  they  excite  an  acute  m3*08itis,  as  evidenced  by 
jiain,  cnmips,  indurations,  tenderness  on  pressuri',  and  marked  imjiainnent 
of  function,  and,  microscopically,  by  destruction  of  the  saivous  elements  and 
tlnt^kening  of  the  sarcolemma.  Kvon  before  the  entrance  of  the  wonns  into 
the  muscles,  there  is  exy»erienced  a  "muscular  lameness,'  the  cause  of  which 
is  still  uncertain.  The  severity  of  these  earlier  muscular  symptoms  is  directly 
proportionate  to  the  mnnl>er  of  the  trichinie,  as  indeetl  are  ail  the  symptoma 
of  the  disease.  Aft^er  having  attained  their  full  maturity  the  parasites  l)e- 
come  encapsulated,  and  a  state  of  chmnic  myositis  succee<is  to  the  acute,  its 
duration  and  severity  being  exceedingly  variable.  Generally,  ealeaix-ous 
deposits  sooner  or  later  take  place  in  the  capsule-walls,  and  tlien  the  little 
tumore  become  readily  visible  to  the  naked  eye.  The  nfter-Iife  of  these 
encyste*!  trichinie  may  l>e  short  <»r  long — s<nnetimca  even  lunger  than  that 
the  individual  in  whose  tissues  they  are  lodgc^l. 
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lyjTJRiKS  AND  Diseases  of  Texdons, 

Ruptures  of  Tendons. — Much  more  frequently  than  similar  injuries  of  mua- 
elws,  ruj>ture«  of  temloiiH  may  take  pliu-e  us  the  result  of  su(hien  violent  eftbrte, 
the  tMX'urreiice  of  Buch  an  accident  being  indirattMl  by  a  snap,  often  both  felt 
aiul  heard,  bv  pain,  by  immediate  arrestation  of  mimcular  movement,  and 
when  the  tentlon  is,  as  is  generally  tlie  case,  in  the  lower  extremity,  by  falling 
of  tlie  body.  Ol'lentimes  there  is  a  visible  depression  at  the  place  of  injury, 
and  upon  palpation  a  distinct  nulcus  of  varying  width  e«n  reauily  l>e  detected, 
the  examination  when  made  early  causing  little  i>r  no  pain.  Tlie  entire  ten- 
don generally  gives  wa}',  but  partial  rupture  may  take  place. 

In  the  majority  of  «*i*e8  it  is  either  tlie  tendon  of  tlie  rei-tus  fcmoris  below 
or  above  the  patella,  the  tendo  Aohillis,  or  the  tendon  of  the  trici'ps  extensor 
or  that  of  the  bicej^s  flexor  cubiti,  that  is  broken,  the  relative  froijuency  being 
in  the  order  stateil.  As  in  the  similar  injury  of  a  muscle,  approximation  of 
the  separated  ends  of  the  tendon  is  to  be  favored  as  much  as  |)0(*sib!e  by  fKwi- 
tion  and  appropriate  Imudaging,  and  rest  must  be  maintained,  bent  by  inimo- 
bili;uitioti  of  the  limb.  From  six  weeks  to  two  months  is  usually  rtKpnred 
for  the  completion  of  the  repair.  The  loss  of  muscular  pfiwer  generally 
rebuking  from  the  presence  of  a  long  connective-tissue  bund  between  the  ten- 
don enos  (and  it  is  in  this  way  oft+^ntimes  that  repair  takes  plaee),  makes  it 
probable  that  when  there  is  wide  gaping  the  wiwst  course  is  to  suture  the 
tendon  at  once,  a  procedure  tlmt,  antiseptically  carried  out,  seems  to  be 
attended  with  very  little  risk. 

When  there  is  rupture  of  the  tendon  of  therfc/M^/rmoW^,  or  of  the  Z/^- 
mfn^ttvfi  pak'fhv  (and  these  shouI<l  he  considered  with  inference  to  this  acci- 
^Jent  as  one  and  the  same  tendon  of  insertion,  with  a  contained  sesamoid 
bone),  it  is  almost  always  due  to  ati  unusual  and  involuntary  muscular  con- 
traction, the  fall  l>eing  secondary,  the  c.onse<pience  an<l  nttt  the  cause  of  the 
iiyury.     As  hi  fracture  of  the  jtatella,  frt»m  which  lesion  alone  a  ditfereiitial 


diagnosis  is  to  be  made,  there  is  immediate  inability  to  lift  the  extended  leg, 

M.  'i'-'klv 
develope*!. 
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WMi    more  or   less 


indammation  of  the    knee-jtnnt  is  likely  to  be  cpiit 


In  rupture  of  the  tendo  AchilliSj  it  is  generally  imposBible  to  either  stand 
nr  walk,  and  the  t*»ndinou8  interspace  can  be  shortenetl  by  forced  extension, 
ami  lengthcne*!  by  forced  flexion  of  the  foot  upon  the  leg.  When  the  long 
bttid  of  the  hirt'ps  jfrj'or  t*ahiti.  has  given  way,  the  ymrt  of  tlie  muscle  steadied 
by  tlic  sburt  head  will  be  seen  upon  voluntar}'  contraction  to  be  thrown  jtro- 
minontly  into  relief,  while  the  rest  remains  flaccid. 

WoirxDS  OF  Texdoxs. — These  may  be  either  punctureil,  subcutaneouB,  or 
oj)ea-  The  fonner  aiv  usually  of  little  imjfortiince, either  no  symptoms  Ix^ing 
infested,  or  slight  ones  only,  stKintaneously  jiassing  ott*  in  the  course  of  a 
'  hours  or  at  most  days.  At  times,  however,  as  the  result  ordinarily  not 
B)  much  of  the  prick  as  of  the  entrance  thereby  of  septic  materiah  severe 
inflammation  is  developed,  with  conse<|uent  suppuration  within  the  sheath 
ind  necrosis  of  the  tendon,  or  with  grave  constitutional  disturbance  that  may 
the  cause  of  a  fatal  result. 

Complete  sit fkMttan eons  wounds,  typiciil  examples  of  which  are  met  with  in 
"<»penitions  of  tenotomy,  are  attended  with  a  disthict  snap  and  decide<l  sejtara* 
tion  of  the  endn  of  the  tendon,  with  consc^pient  depression  at  the  seat  of  injury, 
always  to  be  felt  and  usually  to  be  seen.  The  attendant  hemorrhage  U  slight, 
and  the  pain  not  severe.  Plastic  effusion  takes  place  around  and  between 
the  separated  ends  of  tendon,  a  counectivo-tissuc  eullus  is  develoi>ed.  contrao 
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tion  of  this  inteq^Oi*e<l  luunl  (u^cuw,  and  in  the  course  of  a  tow  weeks  thi 
reparative  process  is  emii'd.  Tlic  rerttttiutimi  of  the  tendon  ti»  its  origii 
functional  integrity  is  more  or  less  yterfect  according  to  the  closeuesft  of  the 
primary  api»n>xiniation,  the  ahsenw  or  prvsenee  ot  supjmrntion  (which  at 
times  ocelli's},  the  degree  of  quietude  ninintauie<l,  and  the  healthy  or  un- 
healthy conditifni  of  the  system  at  large.  The  frcfthnntt  of  tliese  wounds  il^H 
usually  verj'  sintple,  consisting  in  the  enloreement  of  rest,  with  conqtressioi^B 
and  immobiliziitiou  of  tlu-  lin»h.  Whether  or  not  the  divided  ends  of  tlie 
tendon  should  be  hrou^lit  as  nearly  as  i>ossihle  together,  or  should  be  kept 
separateil,  will  dejtend  upon  whether  the  wound  w  one  accidentally  made 
in  u  health}'  tendon,  or  inteTitionally  in  one  which  is  contracted,  in  order  that 
deformity'  ina\'  he  correete<l. 

Oprn  troimtts  are  injuries  of  mucli  more  g-ravity,  severe  local  and  eotmtitu^H 
tional  symptoms  very  often  being  develojK-d.     The  retraction  is  greater  uu^^^ 
the  hemorrhage  more  i>rofiise.     Intlaniniation  is  always  excited,  except  in  the 
rare  ciwe  in  which  primary  union  of  the  divided  overlying  soft  parts  quickl}" 
converts  the  open  into  a  subcutaneous  wound.     When  it  is  a  tendon  of  the 
hand  or  foot  which  has  l>een  divi<hHl,  the  intlammation  is  very  likely  to 
8pi*ead  rapidly  aloncr  the  sheath,  aud  may  produce  sjKHxly  death  of  the  tendon 
it<self.     As  the  n-sult  of  exp    'Jre,  necrosis  of  a  tendon  at  times  take^  place, 
attended  with  considerable  suitpuration,  and  not   infRHpiently  with   grave_ 
pyemic  or  sei>ticft*niio  conditions.  ■ 

The  favorame  or  unfavorable  issue  of  a  case  of  open  tendon-wound  largel^ 
depends  upon  the  tanitmeut  adojited,  though  atfceted  of  course  by  the  exist- 
ing constitutional  state.     Other  things  bemg  ecpial,  the  danger  is  decidedljM 
greater  when  the  itijury  is  of  a  tendon  hnving  a  synovial  sheath.     Even  4 
subcutaneous  wound  of  such  a  tendon  is  likely  to  l>e  followed  by  destructive 
inihimmatifm,  and  hence  tenotomy  shi>Mld  in  such  cases  l>e  avoided.     Apixwi- 
tion  of  the  separated  ends,  if  possible,  is  to  be  effected,  or  at  least  approxima- 
tion as  close  as  may  lx%  and  tlic  wound  of  the  overlying  tissues  should  be 
closed  if  practicable,  in  order  that  primary  union  may  percliance  occur.     Such 
a  pKisition  of  the  (wirts  is  to  Im!  udopt^sl  as  will  best  pivveut  movement  of  the 
daniai^eil  muscle,  and  tliissliould  Ije  maintuinetl  by  the  use  of  fixed  dressings, 
the  pIaster-of-I*aris  bandage  being  prefenible  to  any  other. 

Of  the  propriety,  not  to  say  necessity,  in  many  cases,  of  uniting  the  divided 
ends  of  a  cut  tendon  by  sutures^  there  cannot  at  the  present  day  1h?  much 
fpiestion,  a,s  far  as  n^-eut  wounds  are  concenitHh     Kven  if  a  considerable  time 
luis  elapsed  since  the  injury  and  cicatrization  of  the  wound  has  taken  place, 
il  the  functio?ial   impairment  is  great,  the  ends  of  the   tendon  should   be 
sought  for,  and,  when  found  and  freshened,  united  by  sutures,  prefcridily  of 
wire,  sin<*e  silk  sets  up  too  much  irritation,  and  catgut  melts  down  too  soon. 
If  the  upjHfr  end  of  tlie  tendon  cannot  be  found,  the   lower  end   may  he 
attached  to  a  contiguous  tendon,  as  luts  been  several  times  done  Buccessfully, 
and  if  the  lower  end   is  tixed  in  the  cicatrix,  tlie  u]»per  may  be  also  fastcne< 
into  it,  and   voluntary   movement  of  the  su]>plied  ftart  thus  iX'gaineii,  a 
occurre<l  in  ChaK-yiignac's  ca.se  mtii\'  than  a  C|uarter  of  a  century  ago,  and  ii 
B.  Auger's  much  moiv  recently.     Tendon  stitching  has  been  succetssfully  em 
ployed  also  in  oi)eration8  for  the  relief  of  talipes  calcaneus,  a  i>ortiou  of  th 
elongated  lendo  Achillis  being  I'cmoved  and  its  ends  adjusted  with  sutures. 

Displacements  op  Tendons. — As  a  ivsult  of  sutldcTi  movements  or  extrem 
violence,  a  tendon  may  be  force*!  out  of  its  nonnal  jiosition,  rephaxTnen 
occurring  either  s|x>ntaneously  or  by  the  aid  of  surgical  interference.     Tho 
in  a  certain  proi>ortion  of  eases  of  fnutuiv  of  the  lower  end  of  the  radiu^ 
the  tendon  of  the  extensor  caqd  ulnaris  is  believed  bv  some  to  be  thrown 
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out  of  it:i  projK-r  gro<.»vc  on  the  j>o8tirior  sm'tUoe  <A'  iho  hind  of  the  ul»m ; 
and  the*  tendon  of  the  long  hca*l  of  the  biceps  tioxor  ouliiti  hits  Ix-cn  fivquoutly 
rcp*»rlf<l  as  dis|»lui.vd  fntm  tlie  bi<'i|atjd  *;i*4M)Vo.  But  tlji.*re  is  good  reiitioii  for 
doubting  tlie  autuul  occiirrcuvt'  of  eitJu-r  of  these  acvideiit?. 

There  can,  however,  bi-  tu'  cjiieMtioii  that  disjtUiei^nient  of  the  jioroneal  ten- 
dinis, espei'ially  that  of  the  peronons  brevis  fi-oin  itn  bed  behind  the  external 
nui11cH)h]}i,  does  take  place,  and  that  not  ^o  Vi^ry  seldom,  doming  forward 
U|ion  the  inalleohis,  it  ean  be  readily  feU^  and  nli^ht  manipulation  will  Hufiiee 
to  earry  it  l)ack  to  itj^  normal  olaee.  To  retain  it  there,  tlious^h,  is  a  matter 
of  mneh  difficulty;  of  impossibility,  indeeil,  in  many  if  not  in  most  cases. 
All  that  ean  l>e  done  is,  after  replacement,  tn  apply  a  retentive  bandage,  pre- 
ferably immovable  or  elastic,  and  keep  the  parts  tpiiet  for  a  number  of  weeks 
Oiitil  reunion  of  the  torn  lateral  ligaments  t>r  fascial  invet>tmeiit  t^hall  have 

Ken  place,  if  this  ean  be  secured.  Similar  ease  of  restitution  and  difficulty 
.  Tnuintenan(*e  liave  been  found  to  be  the  rule  in  the  analogous  tlisplaeement 
of  the  latissimus  dorsi  muscle  from  the  inferit^r  angle  of  the  senptilu. 

Inflammation  of  the  Sheaths  of  Tenikjns. — Inflammation  of  tendinous 
svnovuil  sheaths  {tt*no$}/twritis  or  theciUji)  is  fivcjuently  met  with,  atnl  may  be 
either  acute  or  chronic  Almost  always,  if  not  always,  of  trautiiatie  origin, 
oftentirni^  the  exciting  cause  is  not  a  single  severe  bruise  or  woutul,  but  long- 
continue<l  slight  irritations  or  tendinous  movements,  as  ia  various  sorts  of 
nmuual  o<.*eupations. 

Ai'itfe    Tmostpiovitis, — In   the  acute   form,  not  dependent   upon  an  fipeu 

Nvouml,  |»ain  more  or  less  severe  is  usunlly  the  first  notieetl  sym[)tom,  such 

jttin  being  limited  to  the  region  of  the  aifccted  tendon,  and  aggravatcil  upon 

movement.     Swelling  st>on  appeal's  along  the  mursc  of  tlie  temhMi,  whicli  is 

mrwt  usually  one  of  the  mdio-iarpal  extensfn*s  in  the  forearm,  or  one  of  tho 

finger  extensors  in  the  neigld>orhood  of  the  wrist,  or  one  of  the  iHi^roiu^uls  or 

flexors  in  close  relation  with  the  malleoli — much  less  frequently  one  of  tluise 

crossing  the  anterior  surface  of  the  ankle.     (Jeeasional ly  the  long  head  of  the 

biceps  tiexor  cubiti  has  Ix-en  found  to  be  tlie  seat  of  the  discmse.     Asstx-iatcil 

with  the  jiain  and   swelling  is  the  |>eculiar  and  cbamcteristie   crepitation, 

whii'h  may  be  l»oth  felt  and  hcanl,  whence  tlie  name  "crepitating  teno83MKv 

vitis."     Differing  fmm  the  sharp  gniting  sound  <>f  the  crepitus  of  l)roken 

bcnios,  and  from  the  **compres*^ed  bladder,  ludf-filled  with  nir''  cnickling  of 

vmpb^*aeniA  (though  Lobstein  thought  that  it  was  really  emi»liyseinutous  and 

due  to  an  accumulHti(»n  of  gsis  in  the  synoviul  shcatlis),  the  sound  has  lK»en 

likened  to  that  pnMlucod  by  tlie  rustling  of  silk.    This  crepitation,  due  to  the 

ntbbing   together  of  the  exuduli<tn-lined  walls  of  the  synovial  sac,  oiilinarily 

continues  in  the  milder  cases  not  more  than  a  couple  of  weeks,  <limiuishinfi^ 

iunh>rM>rTiou  as  the  fibrinous  exudation  is  absorbed.     In  the  severer  cases  it 

i<  likely  Ut  disappear  earlier,  being  stoppeil  by  the  separation  of  the  iuflarae<l 

^ulIH  by  serous  or  ]>urulent  ucvumulations. 

Thtf»c  more  violent  inflammations  are  ordinarily  consetpient  u|H»n  severe 
(^mttmions  or  o|x*n  wounds  of  the  sheath,  as  in  ani[iutations  nf  the  fingei's, 
llutmgh  the  hand,  or  ilufuigh  the  tai'sus,  less  frefpicntly  in  imputations  ot  the 
toe*.  The  symptoms  are  nil  strongly  marked,  the  pain  i-r^piH-ially  Iwing  very 
^ven*.  Suppuration  early  takes  place,  cither  limiteil — there  being  sometimes 
two  or  more  sejwirated  foci^ — orditlused,  rapidly  extending  up  the  she4ith  an<l 
involving  the  connective-tissue  ]»lanes(»f  the  forearm  or  leg.  Very  often  tliere 
i^  lighted  up  destructive  inflammation  of  the  contiguous  b<»nes  auA  joii»ts,  and, 
iiiK  Miown  by  Bryant's  ease,  even  dangerous  hemorrhage  may  be  kept  up  by 
the  prwemH-' of  the  nc-crose<l  tendon.  The  eoustitutioiml  symptojaa  are  pro- 
VOL.  111. — 2 


18 


INJURIES   AND   WSEASES   OF  MUSCLES,  TENlH)NS,   AND   FAgCL«. 


joints;  marked  deformity  is  likely  to  result  in  the  severe  eases,  from  loss 


^ 


jiortioimtcly  gnivc.  If  not  in'ojMirly  anJ  jn-oniptly  tn'iitc<l,  doafh  i>f  the  teii-^ 
don  wMiu  takes  jtlaro,  uiid  not  irifivituently  ]iyjfuna  is  developed.  At  the  ImvI 
tlie  TXMXkvcry  ^viU  lie  Imt  inijx'rfeot,  witli  more  or  less  tendinous  adlit^^ion 
and  consequent  re&trietion  of  niovcnitut,  and  often  ancliylot^is  of  the  atfectc 
joints;  marked  deformity  is  likely  U  ' 

Hiibstaiice  and  eioatrieial  uU^djinents 

Tn'afnu'Ht,—ThQ  inilannnatioti  in  the  mild  cases  may  generally  be  controlled 
by  rest  (best  secured  by  immobiliKation  of  the  part)  and  by  j»ressure.  Sliglitly 
stiiiniliint  a]>]tii<"ationH  are  believed  to  beof  servi(*e,  but  the  tincture  of  iodine, 
which  is  itrdinarily  used,  either  does  no  good  or  ix>sitive  hann,  in  that  valu- 
aljle  time  is  wasted  in  its  ai>i)Iieation.  In  its  very  eon]nieneeinent,the  tieverer 
form  of  tenosynovitis  may  sometimes  be  arrested  by  the  ajiplieation  of  Iteat, 
either  by  fomentations  or  jujullioes,  or  by  local  deiiletion,  much  more  often 
hy  compression,  particidarlv  when  made  with  tlie  elastic  bandage,  applied  not 
only  to  the  affected  part  but  over  a  large  extent  ui'  the  limb.  Yhus  use<l,the 
rubber  bandage  is  foi'  every  reason  much  to  be  ]>reicrretl  to  digital  eompi-eft^ 
sion  or  ligation  of  the  main  artery,  both  of  whicli  have  been  resorte<l 
Failing  by  these  measures  to  arrest  the  disease,  as  shown  by  the  inerease 
jniin  and  tension,  the  ati'eeteil  tendinous  sheath  shoidd  be  freely  open- 
nnu'h  more  imperative  is  the  use  of  tlie  knife  if  Hujtpuration  lias  uetnally 
taken  plare,  as  intliitaTed  by  aggravation  oi'  the  local  sAuiptoms  with  an  addc^ 
tljrubliing  and  the  occttrivnco  of  rigors.  If  one  incision  dt>es  not  suffice  ""* 
arrest  the  disease,  others  must  be  made,  and  the  couive  of  the  inHaujinatioi 
must  be  followed  np  and  snppiirati4»n  ''lieaded  oil'"  if  possible.  Tlieaiiected 
part  should  be  elevated,  and  hot  apidications  should  be  continuously  em- 
ployed. If  the  tejidon  dies,  itslnmld  be  si)eedih"  removed,  especially  if  there 
IS  much  bleetling  t'n^m  the  wound,  M 

The  const^tuti^^ual  treatment  must  of  course  be  thatwdiich  will  relieve  paiH 
and  sustain   siretiglh.      <)[»iuni   is  always  indicatetl,  and   alcohol   is   usually 
demanded  s^^toner  or  later  iu  r)ther  tlian  the  mildest  cases.     Pyaemia,  if 
<levelops,  must  be  treated  in  the  usual  way.     Destmctive  tuflanmiatiou  of 
bones  and  joints*  uiay  render  amputation  necessary. 
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Chronir  Teno^f/iiovitis. — The  chronic  variety  of  tenosynovitis,  whieli  affects 
much  the  same  tendons  as  the  acute,  may  l)e  either  consecutive  to  the  former, 
or  may  be  chronic  from  the  start.  As  its  name  indicates,  it  is  of  long  dura- 
tion, and  its  symptoms  arc  not  severe.  But  little  pain  is  experieuced  exccj 
when  the  jiart  is  struck,  and  when  si>ontancoas  pnin  is  present  it  has 
observed  to  be  of  internuttent  chamcter,  and,  in  the  majority  of  eases,  in  te 
synovitis  of  the  upper  cxtn-nnties.  Rarely  getting  well  when  left  to  it4?< 
this  form  of  the  disease  is  very  apt  to  give  rise  to,  or  at  least  to  be  associal 
with,  irjflanmiation  of  neighburing  bones  and  joints.  There  seems  to  be  _ 
reason  for  believing  that  in  some  cases  of  fungous  arthritis,  the  disease 
originateil  in  the  synovial  sheaths  of  tendons  cmssing  the  joint. 

iSwelling  is  the  especial  symptom  of  this  chronic  tenos^Tiovitis,  followii 
at  first  the  <?onrse  of  the  tendon,  of  elongtited  shape,  changing  its  j>ositi< 
slightly  when  the  tendon  is  acted  upon  l>y  muscular  eontiiiction,  m<:»vab 
from  side  to  side,  and,  after  a  time,  involving  tVie  neighboring  parts,  whici 
become  more  or  less  thoroughly  matted  togellier.     The  synovial  sac  is  UlU 
with  i^ungoiis,  highly  vascular  trntnulations  of  varying  firmness,  whence 
name  fungous  tenosynovitis.     Sooner  or  later,  sjK^nitaneously  or  as  the  resi 
of  an  oftening  of  the  sheath,  mushitM>nidike  masses  are  likely  to  show  thei 
selves  extcnially,  when  the  case  may  be  easily  mistaken  foroneof  malitrn; 
disease.    It  occurs  most  often  in  the  earlier  years  of  mature  life,  and  in  mi 
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rather  than  in  women — as  might  naturally  bo  expected,  since  it  is  of  traumatic 
origin. 

TrmtrnfTit^  other  than  operative,  is  seldom  of  any  benefit.  Rei*t,  mat^age, 
blisters,  sulphur-balhft,  and  pressure,  arc  otxasionally  of  atlvantago,  and  irri- 
tant injeoiions  at  times  cause  a  diflappcarance  in  j»art,or  wlH>lly,of  the  gnum- 
Litions,  though  iksually  all  of  these*  methods  of  treatment  rt^nnlt  on!}*  in 
tuilurt^  If  the  tlisea^  has  not  progressed  go  far  as  to  necessitate  amputation, 
or  if  the  tendon  itself  is  not  so  burieil  and  fusecl  in  the  fungous  masses  that  It 
uinnot  be  dissecte^l  out,  these  masses  must  be  thoroughly  cut  or  scraped 
away ;  with  antiseptic  precautions,  such  operations  arc  attended  with  but  little 
risk  to  either  life  or  limh.  Partial  removal  of  the  diseaseil  tissue  is  sure  t*> 
be  foUoweti  by  wirly  re^levelopment  of  the  trouble;  consequently,  if  amputatioa 
is  not  required,  and  if  complete  extirpation  cannot  be  effected,  a  sim]tle  com- 
preeeing  bandage  should  be  worn,  and  further  interference  abstained  from. 

Paroxycbia  ajtd  Felon. — As  the  result  of  injury,  often  of  slight  dcs^ree, 
Kueh  as  a  pinch,  a  scratch,  or  a  nee»lle  prick,  affecting  a  finger,  and  esjtecially 
the  jmlniar  surtace  of  a  distal  division,  inilammation  is  developed,  located 
outside  the  investing  deep  fascia,  in  the  tendinous  nheath,  or  in  the  periosteum 
and  phalanx — or,  as  ts  more  usually  the  ease,  wherever  originating,involving  all 
the  jjarta  thrt>u^h  extension  by  contiguity,  as  also  by  direct  contiimity,  smce 
the  layers  of  tissue  from  Ume  to  skin  are  here  unite<l  by  fibrous  threads 
jia«<ing  through  the  interstices  of  the  eribrillatetl  periosteum,  up  and  into  the 
under  surface  of  the  derm.  This  anatomical  constitution,  which  is  peculiar 
to  the  region  under  consideration,  however  advantageous  in  limitmg  the 
movement  of  the  skin  and  thus  insuring  accuracy  of  t-ouch,  is  very  favorable 
to  the  rapid  extension  of  infiammation,  and  is  unquestionably  the  cause  of  the 
frequent  severe  results  that  follow  the  slight  injuries  already  referred  to. 
Wherever  situated,  and  usually  it  is  primarily  in  the  sui>erficial  fascia,  the 
attending  these  finger  intlaminjitions  is  very  severe,  the  tension  decided, 
the  swelling  great,  Suppuration  early  takes  place,  and  the  pus  may  be 
lotaited  superficially,  as  it  is  in  the  milder  cases,  or  about  and  beneath  the 
'«keath  of  the  tendon.  When  the  latter  is  involvcil,  the  tenosynovitis  rapidly 
[cxteods  upwanls,  and  if  not  arrested  by  treatment  i^isses  along  the  entire 
length  of  the  shejith,  to  near  the  meta^'arpo-pkalangcal  arti(;ulation  in  the 
index,  mnidle,  and  ring  fingers,  into  the  nalinur  subfascial  bursal  when  the 
little  finger  is  the  seat  of  the  disease,  and  above  the  wrist  when  the  thumb  is 
the  |iart  affected.  Sucli  extension  is  indicated  by  the  degree  and  location  of 
ih©  pain,  by  swelling  over  the  t^ursc  of  the  tendon,  by  itiflammatory  changes 
in  the  over-lying  skin,  and  by  constitutional  disturbances  of  high  grade. 
Gnat  incresise  in  the  severity  of  the  symjitoms,  with  throbbing,  mark  the 
fomiaUon  of  pus. 

Ud]c««  promptly  relieved, and  not  always  even  then,  necrosis  of  the  tendon 
i-»  rerv  apt  to  follow,  and  if  tlie  disiMised  iwirt  is  saved  at  all,  it  is  so  in  only  a 
Teiy  damaged  c*ondition.  Periostitis  antl  osteitis  occur  in  a  large  proportion 
of  cases,  with  fre<iuent  destruction  of  tlie  phalanx,  even  when  proper  treatment 
10  early  instituted  and  thoroughly  carried  out.  OftctitiTnes,  in  consei^uence, 
we  must  assume,  of  some  outside  intlijcncc,  atinoHplu-ric  or  otherwise,  these 
%'ioU-nt  and  destructive  finger  infiamniations  m-ciir  epidcmiridly. 

In  the  very  commencement  of  the  afi'ection,  the  contiiuiud  application  of 
hot  water,  fmuUing  with  the  tincture  of  io<line,  the  use  of  a  Idister,  or  com- 
pKwion,  bcsft  made  by  the  elastic  bandage,  may  arrest  the  infiammation.  If 
■och  measures  fail,  as  they  are  very  apt  to  do,  a  full,  free,  <lccp  incision  must 
he  made — such  an  iiuision  not  only  relieving  tension  an<I  T^crinitting  the 
«ica[«^  of  ptis,  if  formed,  but  being  of  service  also  by  the  local  depletion  pro- 
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ducctl.    If  tuH'cssary  for  tlic  ovaniation  of  pus,  tLe. sheath  of  the  U'U(li»ii  must  h 
opcnod  liighor  iii),  and  free  dni'mage  must  be  secured.     When  there  i»  ivsult-^ 
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lug  iiecnwis  or  me  jmamtix,  juui  tiuh  wui  occur  in  a  considerable  proj»ortioii 

of  ciises  ill  Hpite  **i'  all  tlj»l  eaii  l>e  done,  ample  time  bhould  be  given  for  the 
Bpontaneous  sepamtioti  of  tlje  sripiestrimi,  which  can  then  be  ea.Hily  removed. 
Very  often  the  e[»i]^hysis  will  he  Ibund  liealtlty,  .-^o  tliat  the  phalangeal  aitic 
h\linii  ni-ed  not  Ke  ojh^ikhI.  Simple  rximotion  of  tlie  <lead  Ixme  is  nmch  to 
prL"fi'i-iH'<l  U)  amputation,  as  hy  ihc  Hlling  in  and  contraetion  of  the  stift  pai 
au  useful  aubrttitute  f<tr  the  orii^hial  tinger-end  will  remain. 

Palmar  Ar^cess. — As  the  ivsnlt  usually' of  the  exteufeion  of  the  previous.1 
deserihed  t<'n(>synovitis  of  the  iligtial  Hi-xorM,  hut  s(»metinjet*  as  the  eonneijuence 
of  lniiir.(.()ntiniied  irrilation  <*1'  a  liinite^l  ]}ortion  of  the  skin  of  the  pulm  of 
the  hand,  with  tlie  formation  of  small  ealloiiities  such  an  niv  freiiuent  with 
various  sorts  of  artisaiifi,  theiv  is  developed  an  acute  inflammation  of  the 

freat  bursal  poueh  under  ciiver  of  the  [^alnjar  fuseia.  When  the  primary  in- 
uniniation  of  the  tendinous  sytinvial  sae  ih  located  on  the  index,  middle,  or 
ring  tint^er,  it  is  usually  arrested  spontaneously  for  a  time  at  tlie  metaciirjHv 
phalangeal  articulation,  in  tHUisciiuenee  of  the  termination  of  the  (lae  at  that 
level.  After  a  little  delay>  however,  the  barrier  intervening  between  the 
tendinou8  shealli  and  the  great  pouch  above,  if  they  come  in  close  contact 
with  each  other,  is  broken  down;  or,  if  they  are  more  widely  moparated,  oa 
they  often  are,  tlie  inftanimation  is  piropagatcfl  along  the  inter|>08e<l  connective 
tissue,  30  that,  whatever  the  anatomical  arrangement,  before  very  long  the 
])ulni:ir  sac  i^  involved.  Li*  the  little  linger  is  the  seat  of  tlie  original  trouble, 
till*  niijrhid  action  is  usiially  led  direc-tly  up  t4>  the  palm  of  the  hand,  as  the 
tiexor-Kheath  of  that  finger  ordinarily  comnumii'ates  with  thcKubfatfcial  jK)ueh. 
Since  the  riexor-shejith  of  the  thnnd>  passes  up  separately  on  the  palmar  sur- 
tkce  of  the  forearm,  wheix?  it  eitJier  opens  int<^>  the  continuation  of  the  j^udnuir 
Bar  above  the  wrist,  or  termitiates  in  close  relation  with  it,  separate<l  merely 
by  a  thin  wall  which  may  readily  he  hroken  through,  it  is  only  by  down- 
ward progress,  under  and  below  the  amiular  ligament,  that  ceiiti*al  jwilmai 
inrtamniation  and  resulting  alncess  ean  arise  fi*om  lesion  nriginally  i-ontiiie 
to  the  thumb.  Cases,  however,  may  at  times  be  met  with  in  which  t 
course  of  the  disease  proves  that  the  usual  anatomical  arrangement  doe«  n 
exist;  and  this  is  not  so  mudi  to  be  wnmJered  at  since,  as  has  been  Ba id, 
"hursal  sheatlis  are  parts  of  great  variahility  and  ineonstaney,  and  they  earlfl 
become  clianged  in  pathological  conditions."  ^ 

Sf/mptoms. — Wliorcvcr  i»riginatini^,  and  however  propagate<l  to  the  subfas- 
cial space,  acute  palmar  hursiiis  is  in*U«atiMl  liy  great  pain,  by  marked  swell- 
ing, the  natural  concjivitj'  of  the  palm  being  clianged  into  a  convexity,  by 
cedenjatons  and  diseohired  condition  of  tlie  skin,  associated  not  inl'requent 
with  a  supcj'ticial  sid)-epidermal  suppunition,by  high  fever  and  decided  g»e 
ral  prostration.     Suppuration  ([tuckly  (H^nirH,  the  pus-formation  causing  geti 
rally  the  usual  an<l  characteristic  rigom.     In  the  advancetl  stages  of  piUmi 
abscess  an  error  in  ffuft/ifO>-ts  van  hardly  be  made,  hut  at  an  early  i>erifKi 
nature  of  tlie  disease  may,  and  often  does,  escape  recoguitiou,  the  uifluxuni 
tion  l>eing  believed  to  be  Imt  superticially  lo<'atod. 

The />n)y»f)s/.s',  though  much  attecled  by  treatment,  is  always  grave,  for  eel 
dnm  is  the  inliammatioii  recovered  from,  he  it  never  so  slight  or  never  so  well 
treated,  without  some  impainnent  of  the  functional  integrity  of  the  part«. 
When  neglected  or  improperly  treated,  the  danger  both  to  the  part  an*! 
life  it.self  is  very  grt^at,  the  patient,  if  itn-overing  at  all,  doing  so  o?dy  aft 
the  lapse  of  mucli  time,  and  then  with  a  liadly  4himaged  hand,  periuanei 
flexidu  of  the  lingers  in  greater  or  IciW  degive  being  lU'dinarily  met  with.     Ni 
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»ni  (Iocs  it  hapix*!!  tliat  tJiO  iiiHaiiniuition,  fejuvadiiig  fmm  tlio  puluiar  Imr- 
tbe  t%trj>al  an<l  oaii>o-niota«.'aq»al  artii-ulatioiiii,  completely  do.-stroys  these, 
aud  hC  the  iiiuuo  time  produces  lUHTosiH  of  the  l>iMit.wentvrn»g  into  their  toriua- 
Ti4>n,  ^i  that  not  infixHiuciitly  amputation  throutch  the  loRnirm  is  ultiuiately 
rendeiinl  necessary,  hxtension  of  the  intlamniution  along  the  muscular  jilancrf 
<»i'  the  Ibivarni  to  the  elbow,  and  thentv  alon^  tiiose  of  the  arm  even  to  the 
s*ht>ulder,  liXMpiently  takeet  place,  terminatinLC  ruvombiy  only  aJ'ter  a  pir^tracted 
«tie^,  ami  oftentimes  cjiupiina;  ileath  of  the  part  if  not  of  tin*  patient.  Occa- 
sionally, and  liot  no  very  Hi^ldoni  either,  an  a  iv»iult  of  HUppuration  in  tlie 
INihn  or  in  the  fore^irni,  opening  of  a  palmar  arrh  or  of  one  or  more  of  the 
main  vessels  of  the  foivarm  occui^,  the  re-Knltii»g  heniorrhage  necessitatiuj^  an 
oxt4nisive  dissection  in  oixler  that  it,s  source  may  Ik*  a.sccrtained,  or,  ha  nonie- 
liines  hapjKMis,  iiiuputation  of  the  extremity.  Acute  gaugivru^,  quickly  prov- 
ing futal^  inui  been  seen  in  connection  with  pahnar  abtieci^,  and  scptieieuiia  ia 
[rvuijently  obeervod. 

iVt'it  One  fit. —The  treatment  Uy  he  adopted  is  as  clearly  defines!  an  is  the 
artbction  it^telf.  The  es-sential  jMJint  is  the  early  ojiening  of  tlie  ahscA?ss  and 
the  se<ninng  of  thorough  dndnage,  due  care,  of  eoui'se,  being  tak<'n  lo  avoid 
wounding  im|)ortaiit  hliMKlvcKsels  and  nervcK.  If  the  fii*st  incision  fails  to 
put  a  8top  to  the  extension  of  the  disciwe,  and  burnnving  of  matter  continues, 
»^ubt»oquent  0|)eningH  must  be  made,  \u  the  i»alni  of  the  liand,  above  the  amiu- 
IttT  ligament,  or  anywhere  in  the  fiirenrm  where  pus  is  evidently  accumu- 
Utetl."    Anodynes,  stimulants,  and  a  general  siipiKirting    treatment  will  be 


rtiiuire<l,  according  to  the  circumstiinces  of  the  individual  ca^*.  Ver\'  favor- 
able rep*»rtrt  have  of  late  years  Ix'cn  furuisht^l  l^y  nunienjus  surgeons  of  t}»e 
value  of  the  atttiseptic  u»eth<wl  in  the  treatment  of  t}iese  palmar  aWesses,  aa 
both  their  evacuation  and  the  prevention  of  troublesome  and  dan- 
gPTOiu  Acquelfe. 

;Ganolion. — Serous  cystA  or,  as  rheyare  usually  called, y^/w^/Zm,  are  often  met 
iu  connection  with  tendons,  especially  the  extensors  of  the  fiuijera 
the  extensor  connuunis  und  extensor  indicis  j)articularly )  and  thiwe 
;  and  by  their  presence  they  give  rise  todcforndty,  [lain,  and  wcak- 
!»«.  The  ganglia  which  are  so  frequently  seen  upon  the  back  of  the  wrist 
or  hand,  while  generally  but  ]K>uchings  of  the  sheaths  of  the  tendons,  may  be 
*lwe  to  protrurtioud  of  the  synovial  membrane  of  tJitj  mdiivciiriml  or  carpal 
articulations^  and  inin^h  more  niivly  to  serous  distension  oi'  tunginal  or 
««ivtidary  mucous  bur*>ie.  The  teudovaginal  liemiie  are  most  likely  to  ap- 
pear jnst  below  or  above  tlie  constricting  |>osterior  annulur  ligament,  but  the 
|»rotnwions  may  l>e  through  normal  or  abnormal  oitciungs  at  other  points. 
Freriucntly  thoy  aprnmr  sud<lenly,  in  conH<H|uence  of  exertion  with  itssociatwl 
twirttitig  i»f  the  baud,  but  nt  times  they  are  developed  very  slowly,  by  simple 
<*tiliirtfement  of  the  natural  dilat^itions  of  the  '*end  openings"  in  ininicdiate 
relation  with  the  annular  ligament.  Tlie  arthritic  ganglia  may  ho  rujudly 
pnn]m?ed  aa  the  ri.^sult  of  strain  and  twist,  or  slowly  by  etdargement  of  the 
"aynoviparoua  crypLs"  of  Gotuierni.  In  the  former  ease  it  is  easy  to  deter- 
tnifto  tile  connection  with  the  main  synovial  fiac,  since  i^ressure  suiiiced  to 

rea*  out  the  fluid,  which  tnore  or  less  quickly  returns  according  ua  the  ori- 

of  comminn<aition  is  large  or  small. 
fTUc  diiifpiosiH  of  ganglion  is  readily  ma<k' ;  the  }ii.st<jry  of  it«  appearance, 
\U  location,  it«  cystic  <?ontentK,  and  the  absence  of  inflammation  in  the  over- 
iyingi^kin,  at  once  indicate  its  nature, 

Giinglia  may  be  treated  by  rupture,  h\-  pimcture,  by  subcutaneous  scetiou, 

open  division,  or  by  partial  or  complete  n^niiva!.      Loml  appliciitions  and 
ure  at  timea  cause  a  disapiKainin*:e  of  tiic  swelling,  hut  thus  etiected  the 
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removal  is  soldoni  a  iternianont  one.  In  tonso,  thin-  or  inotlerat4?ly  thick^ 
Availed  cy^ts,  nressure  with  the  thumbs  will  ciuiHee  to  burat  tbeni,  rapids 
absoriftiou  of  the  eft'tieed  contents*  will  follow,  and  by  the  at'ter-appliciition  of] 

}>ie!wure  a  cure  inay  be  eflette<i,  though  recuiTenoe  i^  likely  to  Take  places 
11  the  e^iHB  of  tinner  srantriiu,  tWnihle  rupture,  ii-s  for  instxinee,  by  striking) 
them  with  a  heavy  book  or  weiirht,  is  not  to  he  udvincHl,  on  account  of  timl 
likelihoixl  of  exciting  seveix*  innainmatitin.  Subcut^meous  section  and  lue<v| 
ration  of  the  mc  with  a  knife  or  8i>eftr-i>ointe<l  needle  ih  much  to  l>e  nreferiv<L 
The  nu»re  radicid  oj^mtiona  of  exoitiion  or  open  diviBion  have  until  recently 
beei»  hut  little  favoreil,  on  acc*ount  of  tlie  great  danger  of  exciting  acute  teno- 
synovitis, but  now  it  is  I'laimeil  that  by  the  oljttervauce  of  strict  antiseptic 
j»reeautioiis  ull  such  risk  mu}'  l>e  avoided,  and  that  in  free  incision  with 
"thon>ugh  diuinago  and  the  promotion  of  the  development  of  a  gninulation 
tissue"  we  huvo  the  be?*t  and  safest  method  of  [)ermanently  curing  all  foniis 
of  ganglia. 

Ti7MORs  OF  Tendons. — These,  like  tumors  of  muscles,  though  occasionally 
ongitiating  fwrn  the  tendon  itself  or  it«  investing  sheath,  in  the  great  majo- 
rity of  cases  come  from  without,  and  by  extension  include  or  invade  the 
tendon  secondarily.  They  may  Ih>  either  cystic  or  solid,  benign  or  malignant ; 
due  to  some  unknoAvn  cause,  or  dinvtlv  consemient  upon  a  constitutional 
affection,  most  genei*nlly  syphilis.  Ordinarily  the  tendou-invcdveinent  nei- 
ther adds  to  the  ditficulty  of  diagnosis  nor  to  the  gravity  of  tlie  case,  excej»t 
as  it  inci-cases  fimctional  im)tiiirment,  for  the  ndief  of  which  ojteniiivf  inter- 
ference may  be  ixMulensl  ne^■l'^^a^y.  Cfjsfic  tumoi's  have  ulivady  biiMi  *Hnjsi- 
dered.  S*jphi(itir  atieelinus  pivsciit  n»nch  the  simic  phenomena  as  when 
located  in  the  bellies  of  the  nmscles,  and  aiv  to  be  treated  in  a  similar  manner. 
At  times  a  small  and  slowly-<leveloping,AV"'07«tf  ia  tbiuid  \x\Hm  a  tendon  or  its 
Blicath,  for  instance,  ii  finger-tlexor,  which  by  its  presence  may  so  interfere 
wi*h  nutvenient  as  to  matv  it  advisabU'  to  ivmove  the  part  or  disscvt  otl'  the 
growth.  As  a  n-sult  of  the  latt<.'r  proeeduix',  teiu>synovilis  not  8eld<»m  oecui-s; 
and  tluHigh  the  likelihood  of  this  hai»i>i'ning  may  Ix*  materially  lessened  b^' 
the  eniploymcnt  of  llic  «ntisej»tic  mcth*xl,  still  the  danger  is  siiflieiently 
ffreat  to  eotu[K3l  a  iiost{K>nemeut  of  the  o[)enitioii  until  it  ib  imperatively 
demanded. 
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OsiJiKU'ATiox  OF  Tkndons. — BoncMle|iosil  of  linuted  extent  is  frequently 
fdiind  in  tendons,  the  ossitiojition  usually  atfci^tiii^  the  insertion-end.  Met 
with  as  n  eons«Hjuence  of  fre<[Uenlly  R'|>eatfd  slight  Idows  or  jiressure  (as  in  the 
8o-L*ulU'd  "exeixMse  bones"'),  it  may  be  tlue  to  nutritive  cliange  I'esulting  Jmm 
general  disease,  as  in  the  subjects  of  rheumatoid  arthritis,  or  may  be  conms 
quent  ujK)n  coutigmtus  joint-  or  iK^ne-inJury,  as  in  cases  of  old  unreduced  dis- 
hwatiitiis,  or  of  tnn'Uin's  in  which  utiioii  has  slowly  (sikcn  place,  anil  has  Ikm^'Ii 
associated  with  the  jiroduction  tif  a  large  aniouul  <»!'  I'ldlns.  The  diagnosis 
of  Ixine-tninsformation  is  usually  e4i«y  when  the  tk-ndon  is  so  sajtorlicial  as  tt» 
])e  readily  felt.  For  the  relief  of  the  disabiruy,  ii'  surh  tlieit.*  be,  arising  from 
the  presence  of  thcn^c  bony  nuisses,  nothing  can  be  ikmo  except  by  ojierative 
interference,  and  this  is  but  very  rai^ely  ivquiixKl  or  advisable. 


Injuriks  and  Disbasbs  of  Fascijb. 

Investing  and  i^ompressing  die  great  muscular  masse-s  of  the  body,  Keparat^ 
ing  them  from  the  suj)erficial  structures,  and  isolating  them  one  from  another, 
lire  found  fascial  sheets  and  aponeui*oses,  which  have  a  positive  surgieal  as 
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well  TLA  anatnTuical  interest.  Very  scantily  supplied  witli  bloodvessels,  and 
uoiirisbed  larj»ely  by  imbibition,  they  are  in  t1ieni!^elve.s  but  little  prune  to 
intlaniDiatlou  (wnicn,  however,  does  at  times  occur,  producing  effect:^  to  be 
prc^utly  considered),  hut  are,  when  inter-inuscidar,  ciusily  attccttid  by  con- 
tiifnouft  dLscase,  which,  cutting  otl'  the  blood  supjjly,  causes  uecrtisis,  resulting 
in  the  wparation  of  extensive  shmghf*. 

The  denser  and  more  external  layers  of  fascia,  by  hindering  the  disteusiou 
of  indamed  structures,  givatly  aggravate  the  attendant  pain,  and  wlicn  sup- 
puration has  occurred,  may  very  d(.M„*idedly  increase  the  ditiiculty  of  H|Hjn- 
taneous  evacuation  of  tJie  pus,  and  the  dangers  consequent  upon  Ita  presence, 
favoring,  or  actually  comjK'Uiiig,  burrowing  of  matter  among  the  neigldjor- 
ing  tissues,  or  its  diversion  towards  more  important  {iart-^.  Thus,  a  sub- 
u|»oneurotic  inflammation  of  the  luad  will,  if  left  to  it^'lf,  spread  wiJdy  tnider 
cover  of  the  fascia,  and  cause  much  and  dangerous  destruction  of  tissue. 
Because  of  the  overlying  fascia,  tlie  swelling  of  a  parotid  iuflunuuatiou  may 
produce  even  fatal  compression  of  the  great  vessels  of  this  it^gion,  and  the 
reeulting  pus  may  be  conii^kcllcd  to  find  an  outlet  through  the  ear  or  the  mouth, 
or  to  inrntrntA?  the  nerk.  Again,  ]»us  in  the  epistenud  pocket  much  more 
roadily  inakcri  its  way  inwards  and  downwanls  to  the  anterior  mediastinal 
spacer  than  through  the  external  pthect  of  the  deep  fascia  to  tlie  surface.  As 
tt'e  have  already  seen,  dcep-seateil  intlammations  of  tlie^/brrarw  rapidly  extend 
ulong  the  int«nnuscular  septa  towards  and  beyond  the  elbow,  and  extensive 
suppuration  and  sloughing  are  likely  to  occur;  and  a  siniilnr  course  is  often 
taken  by  sub-ap47neunitio  phlegmons  of  the  lep.  At  times  pus  is  thus  diivcted 
in  a  tavorable  rather  than  an  unfavorable  wa}',  as  in  curies  of  the  doj-so-ltnulxtr 
wrfMr<r,  when  by  the  tirm  sheath  of  the  psoas  it  is  led  <lownwanIa  towards 
llie  groin,  or  b^'  the  lundjur  fascia  outwards  and  backwanls  Uy  the  Hank. 

Accunit^'  knowlwlgc,  therefoi*e,  of  the  jK)aition  and  attachnicnts  of  fasciie 
will  enable  the  surgeon  to  foreknow  the  probable  coui'se  of  an  infiammatioii, 
«ad  will  lead  to  an  early  opening  of  the  resulting  abscess,  in  order  that  the 
destruction  of  tissue  may,  as  far  as  itossiblc,  be  limited,  and  that  local  and 
cou:»Titutional  dangers  may  be  averted. 

Repair  of  Fascial  Wounds. — Because  of  the  small  mmibcr  of  nutrient 
vtf^U  distribute<l  to  fascijc,  as  already  mentionerl,  prinuiry  union  of  their 
woundii  cannot  Ihj  ettected — a  fact  to  ]ni  borne  in  iiiiiHl  ivUcn  one  of  the  dense 
external  u(>oneui'osos  has  been  incised  or  lacerated. 

OosTRAcrrREs  OF  Fasci.e. — As  the  rcsidt  oi^  chronic  inflammation  of  low 
gmde,  resulting  either  from  diathetic  conditions,  or  from  repeated  though  not 
wvl'to  injuries,  shortciung  of  a  fascia  at  times  takes  place,  with  conset^uent 
'iefyrmity,  more  or  less  marked  acc«.)rding  to  circunistiinces.  Such  <'on- 
tpiii'iures,  as  also  the  similar  fascial  conditions  resultintr  from  diseases  of  con- 
tained or  c(.»verc<l  structures  (bones,  ligaments  or  musck-s),  bct-onie  important 
ill  direct  prop()rtion  to  their  extent  and  the  functioiml  value  of  the  parts 
AffvctiiMl.  When  the  external  |M)rtion  of  the  fa^^'ia  lata  is  thus  diseased,  pro- 
ffrwsive  shortenintc  niay  go  »tn  until  the  leg  is  strongly  and  pennancntly 
Bexed  U|:M)n  the  thigh;  m  which  case  notlnng  but  an  extensive  division  of 
the  tense  band  will  sutiice  for  the  removal  of  the  deformity;  and  even  then 
the  relief  may  be  but  tempomry,  recontraction  often  taking  place,  notAvith- 
■Uiidutg  the  iaithful  use  of  mocharucal  appliances. 

Jhipuijtrcn' .^  Piutpr  Covtrttr'tiort. — The  most  important,  because  tl»e  most 
frequent,  of  these  fascial  contractures  is,  undoubtedly,  that  of  the  palmar 
&«cia,   producing   the  so-called    *' Dupuytrcn's   finger   conti-action."      This 
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raalatly,  which  has  long  occupied  tbe  attention  of  surgconH^  has  ven'  nu'ely 
h(?on  n»tti<'0(l  in  young  nubjei't**^  ih  BeUloin  8<v!»  in  women,  and,  thongli  a  dif- 
fenMit  <>nnuon  \n\:^  W'vm  held  by  many,  is  more  fre<|UL^ntly  met  ^vith  in  indi- 
viduulrt  ol'thi.!  iniddk!  and  liighvr  rlassos  than  am«^ini;  hand-lalH>n.^rs.  I'cually 
rcgiinlod  as  <*i'  iranrtiatii'  origin,  and  an  conHi,H|Lient  n|K>n  tW*<iuently  rf?i»cated 
slight  irrituHons,  uh,  Wyr  iiistaijci',  tlie  fnvflsuro  ot*  a  tool  hundle,  such  a  oausa- 
titin  may  well  he  ((lu^sLiotunl  if  it  is  most  t)ften  a  disoust?  of  those  whose  hands 
arc  not  subjcvtetl  to  habitual  pressure;  and  its  trenuent  aseoeiation  with 
c}in»ni<-  dry  arthritis  make:^  it  j>osrtible,  not  to  say  probable,  that  it  is  but  an 
expiVKsion  of  a  rlieumatie  or  gouty  diathesis.  Qnliiiarily  it  aft'eets  but  a 
ninglc  iinger — either  the  ring  or  little  linger — and  nevor  tho  thumb,  for  the 
Hiinjilu  reason,  <»f  eoni'sc,  that   that   digit  is  not  connected  with  thu   true. 

J>abnar  faseia.     Slowly  developing,  tliere  is  a  steadily  i*rogre«sive  drawin 
[own  of  the  finger  towards  the  palm,  the  tii-st  phalanx  only,  as  a  rule,  beii 
tlexeil,  thiaigji  at   times  the  siH-cvjid  is  so  too.     Tn  the  distal  |>art  af  tla-  pnli 
besiiles  a  iiunv  or  less  wide-spread  thiekening  ot   tlie  skin,  there  is  to  In?  seen 
and  felt  a  well-detinod,  hard  eord,  thrown  out  in  stiMUtT  relief,  following  the 
course  of  the  flexor  tendon,  most  i»n>nouncetl  over  the  line  of  the  metaearpo^| 
phalangeul  janetion,  and  extending  into  the  side  rather  than  the  antenor" 
suiface  of  the  tinger.     AdhosiouB  of  greater  or  le«H  extent  will  <*ominonly  be 
tbrmed,  sitoner  or  hUer,  ix^tween  the  fascia  and  skin. 

That  thu  jdxiormal  Hexion  of  the  tinger  is  not  due  to  muscular  eontraetion, 
18  shown  by  the  non-involvement  of  all  its  ilivisious,  but  only  of  the  first  or, 
at  most,  of  the  first  and  second  ;  and  also  by  tlie  tact  that  no  rt'laxation  take^ 
jdace  under  full  jnue.sthesia.     That  it  is  the  overlying  tuscia  and  not  the  ten- 
don that  is  contracted,  ie  proved  by  the  liealthy  state  of  the  latter  found  ujKin 
dissection,  by  the  free  ami  full  movements  of  the  tinger  that  can  be  ettbete<l 
as  soon  iw  the  tense  faseial  ban<l  is  (livide4l,  and  by  the  fact  that  the  greatest 
elevation  of  the  indurated  cord   is  evidently  over  the  metacarj)(»-]ihalanffeal 
articulation,  just  where  the  tendon  is  most  tinaly  fastened  down.     Ke}>eate4i 
careful  examinations  have  demonstrated  tliat  it  is  the  digital  prolongations^ 
of  the  palmar  tikneia  that  arc  primarily  afi'ectod,  the  disease  in  time  pnigresa-^B 
in^  up  along  the  tkseia  to  a  variable  distance,  and  occasionally,  as  sliown  by^ 
Adams,  downwarvls  along  the  lateral  insertions  to  the  second  jilialanx,  in 
which  ease  this  part  of  tlie  tinger  becomes  contracted  along  with  tbe  first,     ^1 

If  letl  to  themselves^  these  '^'  finger-contractions"  go  on  from  bad  to  worse^l 
and  can  only  terminate  in  marked  <!e1ormity  and  impairment  of  the  useful- 
ness of  the  hand.  Tntenial  medication,  local  applications,  and  mechanical 
appliances  aix*  of  little  or  no  value.  Division  of  tbe  band  must  be  eflL-cted 
if  relief  is  to  l>e  aftbrded ;  and  tliis  division  may  be  eitlierby  open  wonnd  J 
or  subcutaneous,  at  one  point  or  at  many.  If  hy  opm  ?roM?i</,  tlie  incision  m 
may  be  transverse  and  through  the  entiiv  tbicknci^s  of  the  skin  and  fascia — — 
the  method  of  Pupu^'tren — or  longitudinal  through  the  skin  and  transverse^»g 
through  the  fascia,  as  nnictised  hy  iioynmd ;  or  there  may  be  a  V-6bai)ed^» 
incision  of  the  skin,  with  al^solutx;  removal  of  the  contacted  fascia,  as  in  th^^ 
more  m<Hleni  operation  of  Husch,  the  base  of  the  flap  corresponding  to  th^^ 
line  ol  the  givat  transverse  ca-ase  of  the  hand,  and  the  apex  extending  to  th^^ 
highest  jioint  of  the  contraction.  This  flap  may  be  lift  entiivly  to  itself,  orrM:( 
after  it  has  fully  retnictetl,  its  oAgva  may  Ik;  stitcla**!  to  the  adjaceu\«n 
skin.  No  stretching  out  of  the  finger  is  to  be  attempted,  either  mechanically  J 
or  by  passive  movement,  until  gramdation  is  well  establishe<l,  and  the  opena^e- 
tion  and  after-treatment  should  be  conducted  antiseptically.  Though  ver_^— a 
favorable  reix)rl3  have  K'en  given  of  the  results  of*'  Buseh  s  method,  yet,  i'-^ 
common  with  all  the  other  operations  by  open  wound,  it  must  have  in  it  a 
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«leiDttLt  of  danger,  and  there  must  be  some  i>robability  of  cicatricial  cepro- 

daction  of  the  flexion. 
The  idea  of  subcutaneous  section  of  the  contracted  bands  goes  back  certainly 

u  &r  as  the  time  of  Sir  Astley  CooJ.^;^,  and  many  surgeons  have  put  it  in 

practice  with  more  or  less  satisfeetory  results,  (^uite  i-ecently  Mr.  "Wni. 
Adams  has  ver}'  strongly  presented  the  merits  of  this  method  of  procedure,  and 
bag  sbowu  that,  in  bis  hands  at  lea^t,  it  is  at  once  easy,  safe,  and  successful. 
Hedirectfi  that  a  very  small,  straight-edged  kniie,  smaller  than  the  ordinary 
tenotome,  shall  be  introduced  just  above  and  below  where  the  skin  is  finnly 
adherent  to  the  band,  and  the  contracted  tissue  divided  from  above  down- 
wards ;  and  if,  as  is  often  the  case,  these  sections  are  insnfScient  to  com- 
pletely free  the  finger,  other  similar  divisions  are  to  be  niade  whei^ever 
required — as  many  as,  and  no  more  than,  will  suffice  to  permit  of  full  and 
perfect  extension  of  the  finger.  Absolute  rest  of  the  hand  and  extended 
BDgeiB  is  to  be  secured  by  the  application  of  a  light  metallic  splint,  and  the 
drying  is  not  to  be  disturbed  until  the  fourth  day.  Tlie  splint  is  to  be  kept 
<m  night  and  dav  for  two  or  three  weeks,  and  afterwards  at  night  only  for 
three  or  four  weelcs  longer,  movement  of  the  fingers  being  permitted  during 
the  dav.  Cases  thus  treated  have  so  complete^  recoverea  that  but  slight 
traces  have  remained  of  either  disease  or  operation,  and  the  functional  use  of 
the  hand  and  fingers  has  become  and  remained  practically  perfect. 
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"WOUWDS  OF  LyMIUIATICS  AM)  LvMI'HATIC  GlAXDS. 

The  enormous  rmiuberoriyinphatk's  which  aif  dlstribuk'd  tocvorv  jwirt  of 

the  body,  in  ilir  t^reator  numl>or  than  the  blcKwivesst*!:*,  renders  it  eviilent  that 

b  every  wound  or  contusion  in  which  Moivdvesse!*  are  involved,  lymphatics 

»re  involved  aldCt.     The  rorfult  is  an  outpouring  of  bh>od  uiid  lym[>h,  and  the 

outpoured    lympFi    becomes   ultimately  develojtetl   into  the  bond  of  union 

whurehy  reparation  of  the  injua'd  tls,sue  chiefly  comes  alx)ut.  We  notice  that 

at  firnt  the  flow  fi-om  the  wound  1;^ of  l>oth  bkntd  und  lymph,  and  after  a  while 

at\ow  ot' clear  lymph,  wliich  lK*comes  organized.     It  doe:*  sometimes  happen, 

fVfii  when  there  is  no  pathological  change  in  the  lymphatics,  that  a  persistent 

flow  of  lymph  may  follow  an  ii»jury,  constituting  what  is  termed  lymplior- 

rlnDa  or  lyniphorrhagia;  and  this  traumatic  form  genenilly  follows  wounds 

M"the  thoracic  duct,  larger  lymphatic  vessels,  or  glands.    In  all  wounds  which 

involve  large  mascular  sui-faccs,  a  consirlei-able  lymph  flow  occmv,  owing  to 

till?  rich  network  of  vesseU,  by  which,  an  demonstnitetl  by  Ludwig,  the  mua- 

clteiiro  iuvcstwl. 

WotJXDs  OF  THE  Thoracic  Duct. — Cases  of  wounds  of  the  thoracic  duct 
bavebeen  placxnl  on  record,  and  it  in  possible  that  they  may  Ik*  of  more  fre- 
micnt  occurrence  than  is  rtupf»o8ed,  even  if  we  set  aside  the  fm.'t  of  direct  wound 
«ncb  as  inflict-ed  by  a  gun»not  or  puncture;  niptuiv  of  Hie  duct  may  result 
fr'iu  a  fall  or  twist,  or  from  a  growth,  which  may  oblitemte  its  lumen.  From 
the«ue»^  placotl  on  reconl,  it  would  not  seem  that  the  lymph  extravasation  is 
iitWvsirily  at  once,or,  indeed, <H»rtainiy  fatal ;  and  experiments  and  ptwt-mortcm 
n.vord«sh'ow  us  that,  after  obliteration  of  the  duct,  the  circulation  of  the  lymph 
\m  bwni  restored  by  the  collateral  lymphatics  and  right  lyiiipliatic  trunk. 

Wor.Mw  OF  Larok  Lymphatic  Trunks. — The  chief  interest  attachcnl  to 
tlitNc  U  the  resulting  lym[iborrlKea,and  the  oft^uoted  case  recorded  by  IIcw- 
•OD  sufficiently  illustrates  the  condition.  This  was  the  case  of  "a  butcher, 
who,  by  letting  his  knife  fall  xnton  his  shin,  cut  some  of  the  large  lymphatic 
V^mlft  which  pass  over  the  tibia;  from  this  wound  there  flowed  a  corisidcr- 
ftUe  (luantity  of  cKrar  Ivmph,  which,  being  confined  by  tlie  dressings,  jelliiHl, 
and  ujen  api»eureil  at  iiKi  sight  like  a  whitiish  fungus,  but  being  loose  could 
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be  ivmoved  hy  a  sjiatnla."*  This  may  Ik*  ivi^ai'^litl  u.<  tlii'  typhral  L-omlilion 
rcrtultiiisf  troiii  a  wound  of  a  lariat' siiiM^'i'lirial  lyniph  trunk.  Lyun»Lorrliai5ia 
nmy  iullow  wouihIs  of  the  glaiiAs,  or  niav  be  the  result  of  a  surguail  oj^era- 
tioii,  siu-h  as  opening  u  bubo.  The  lynijiliurrbo-a  following  dilutution  of  the 
lynuihatieH  will  be-  refon*e<i  to  herenfter. 

'ln'ntit\ent. — This  eonsir^ts  rtf  [iresstirr  applii-d  to  the  iH'riiihenil  jMirtion 
of  the  divided  ve.^stds,  by  the  ai»]iHt';itiiHi  uf  a  siiitabk'  eonipross,  nuch  a.**  a  pad 
of  lint  soaked  in  a  lotion  of  «'urholic"  arid  (1  in  4t)i  and  retained  by  a  bandage^ 
Any  niijiniatiageinent  nmy  readily  lead  to  the  foi'inution  of  a  fiiitula,  or  to 
InmbleHonie  lyi nphorrlnea. 


Lympuanoeitis. 
(S^'nonynis:  Ltfmphatujioitis ;  Angdolcudiis.) 


r  to  ^ 


We  may  eonveniently  cousider  the  subject  of  lyinphanifeitis  under  two 
headrt:  aimple  an<l  septir,  Simple  lyniphan^eitis  (wlacli  we  may  reganl  a*^ 
retmdar  ancl  tuhffbtr)  is  most  Ircfjuentlv  of  tnminatic  origin,  although  the 
idiopatliif;  form  oeenrs  oceaMioiially.  The  tmumatic  form  is  of  the  reticular 
variety,  jmd  although  iiKually  develo]>ed  in  the  immediate  vicinity  of  an 
injury,  niay  show  itself  at  some  distance  from  i*ucb  a  lenion. 

Reticular  Lymphanqeitis. — Thifi  form  haa  a  greater  tendency  to  aftect  the 
externul  than  tin;  intenial  parts  of  the  vessels,  and  can  lie  nmst  conveniently 
instanceil  in  tiiich  cii^es  a.s.simplepait)nyehia,  erythema,  or  erythema  noduHuni, 
thi^  latter  being  a  reticular  lymphaiigcitis  with  an  added  lymphatic  cedenia. 
Cuniow  calls  attention  to  this  connection  between  erythema  nodosum  and 
lymphange^itis,  and  iiistanccH  aca.sc  in  whii'li  there  was  sucli  extensive  effu- 
bion  into  the  knee-joint  that  the  case  wae  puppowed  to  be  one  of  articular 
rheumatism.  With  regard  to  the  tbrm  seen  in  i»aronychia,  which  may  or 
may  not  be  due  to  the  introtluction  <if  a  scjitic  agent,  and  is  frequently  met 
with  in  aiaemic  seamstresses,  the  locjility  is  almost  invariably  a  terminal 
phalanx.  It  present.s  the  usual  ehuracteristics  of  p»ain,  heat,  redness,  and  BWell- 
ing — jiosrtibly,  but  not  always,  running  on  to  supnunition,  and  tliat  suppura- 
tion being  subcuticulur — red  lines  perhaps  indicating  the  invasion  of  the 
superfiiiat  duets,  and  neigliboring  glands  swelling  and  becoming  painful. 
The  dnr<iti))n  is  usually  very  slioH,  anil  in  the  earlier  stagtw  ilisinfeclionof  the 
Bf»ot,  or,  if  necessary,  incision,  with  ordinary  therapeutical  agents  and  fre^h 
air,  soon  effects  a  cure, 

A  variety,  called  the  "  wandering"  by  Curnow,  ib  occasionally  met  with,  un- 
a-ssociated  with  any  bivach  of  tlie  Rkin,  and  due  to  frequent  contact  with  septic 
tiftsutw.  Usually  conniiencing  on  the  dorsum  of  the  liand,  it  "extends  up- 
wards l>y  tlie  snct'cssive  apjiearanee  of  multiple  patches,  oecaeionally  but  not 
ahva\'s  cotniected  with  wavy  lines.  Each  j^atch  lasts  but  a  few  days,  and  is 
quickly  followed  by  another.  They  are  extremely  painful,  and  around  them 
is  a  slight  (iHlema.  The  corresponding  glands  are  always  unlai'sred  and  |>ain- 
ful,  even  when  there  is  no  secondary  implication  of  the  main  lympliatic 
trunk."  I  have  had  occasion  to  observe  this  condition  since  the  appearance  of 
tlic  lectures  in  which  the  above  quotation  occurs,^ 

The  Buperticial  inflammation  of  lymphatics  occurring  in  patchea,  would 
aeem  to  (correspond  with  the  locality  of  adjacent  anastomoses.  This,  frt>m  tlie 
fact  of  the  pak-hea  being  often  unmarked  by  the  wavy  lines,  may  cause  the 
nature  of  tne  condition   to   be  overlooked.      Tlie  deep  form  of  reticular 
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tnphautreitie  U  u  ruuttor  of  which  wc  know  hut  Httlo;  it  uo  doubt  often 
occur*  in  association  with  ditlust'  I'dUilitiK. 


I 


TrBrLAR  Lymph ANOEiTi.a. — Inflamiuation  ol'the  lymphatic  ducts  is  chara<v 
terixctl  by  wavy  or,  pcrhii}«**,  nt might  red  Hues,  hanl  and  gritty  to  the  I'eol, 
pOKMing  from  the  sciit  of  injury,  ahnisinn,  or  puncture,  to  the  nearest  lympliatic 
gland,  which  is  swollen  and  tender;  anlema  of  the  lissuiw  occui's,  the  course 
of  the.-ic  Inicks  is  acutely  ]>ainfuU  and  there  is  considerable  fever  and  high 
teuiperatnre.*  ThePtatemcut  that  the  lymphangeitis  is  liniite<l  by  tlie  neaixist 
l^nnphatie  gland  is  certainly  erroncoin,  and  many  opposing  facts  have  been 
observed.  Cuniow  (Gulstonian  liCi-itures)  (luotes  a  vnse  under  las  t>wn  obser- 
vation in  which  septic  material  was  absorbed  by  a  wound,  and  tlie  BUpra- 
condyloid  gland  became  inflamed,  and  subsequently  the  axillary  glands;  and 
he  cousidci'ri  that  this  condition  dcj>ends  gre^itly  on  the  nature  and  intensity 
of  action  of  the  exciting  «iuse. 

Various  pathological  changes  take  place  in  the  lymph,  lymphatics,  and 
Furronndini^  cellular  tissue.  Tlie  hfniph^  instead  of  being  tr.ins])iireut,  becomcB 
opaipie  and  full  of  cells;  coagula,  or  thrombi,  jierluiijs  form;  and  the  vessel 
bo4^)m<.«  oeeludetl.  Tla^se  tbrombi  are  piukii*h  in  color,  and  not  as  tirm  as 
venous  thrombi.  They  generally  form  in  the  imnuHliato  ncighborh(K>d  of 
the  valves.  Adherent  to  the  wall  of  the  vi^sstd,  they  bloek  or  may  obiitemtc 
its  lumen,  when  a  collateral  circulation  is  set  up.  They  may  lireuk  down  and 
become  purifonn.  Dilatation  ovx'urs  in  the  hjmphativs  themselves.  They  l>e- 
come  thickene<l,  the  endothelium  dit^appeare,  and  the  internal  coat  he<oDiC6 
o[iaquc  and  uneven.  The  ceflnhir  tissue  becomes  tpdematous  (lymphatic  (itlenia), 
owing  to  the  exudation  from  the  vessels,  which  ma3'  either  resolve,  Ijeeome 
«clen»sL?<l,  or  sujjpuratc.  Bradley  mentions  that  the  chief  danger  in  tubular 
lyiupliiuigeitis  lies  in  the  connective-tissue  changes,  and  instances  a  case  under 
his  own  care,'  of  cellulitis  accompanying  lymphangcitis  of  tJie  neck,  where  a 
hrawny  (edematous  collar  enciivlcd  the  part.  The  conntitutional  Kymptoms 
and  urgent  dyspiaea  suggeetud  tracheotomy.  Tlie  tissues  were,  however, 
incised  in  the  mesian  line,  and  a  director  passe<l  freely  into  the  cellular  tissue 
on  either  side,  with  the  gooil  result  of  a  sub«efpient  copious  tlow  of  pus,  and 
uU'uoate  recovery.  Cellulitis  may  <»ccur,  depHjudent  on  Ivmjihangtitis;  and 
not  infrequently  arthritis,  running  on  to  suppunition.  This  latter  complica- 
tion has  Ikmmi  jKirtitudariy  studied  by  Verneuil  ;^  and  a  very  similar  case  to 
tl)at  reeonled  by  Bradley*  was  under  my  own  observation,  in  which  aeute 

arthritis  of  tlie  knee-joint  follovvinl  an  injury  to  the  fool.    The  joint  was  ojx'ned 

anti^*[»fieully,  a  large  amount  of  pus  was  cva<'Uiited,  and  the  patient,  u  child, 

Jill  iM'HVvtly  well,  rt^gaining  complete  movement  of  the  articulation, 
Lymphangcitis  may  however  succeed  arthritis,  moiv  cs[>ecially  in  the  case 

"l'  tiio  knee-joint,  anil  must  be  regardeil  as  of  extreme  moment  when  sup- 

)'iimtiou  sui»ervenc8. 
The  fact  of  suppuration  does  not  ueeessarily  imjdy  a  systemic  sepsis,  unleaa 

lit!  pus  contains  germs,  micrococci,  (»r  bacteria ;  and  here  iud(H.>d  is  the  true 

'liftva-nce  between  simple  and  septic  lymphangeitis, and  between  non-infective 

and  erysipelatous  intlammation. 
Didfjjiosis. — Oixlinarily,  simple  lymphaufcfcitis  is  readily  diagnosed,  phlebitis 

afhl  crvsiptdas  bein^  the  diseasiw  most  (dose\v  associated  with  it  in  appe«rance. 

^^'i'  always  have,  ui  lymphangeitis,  a  temi>erature  far  higher  than  that  iu 

>  la  ovrt&lii  tfUHofi  of  stiptie  lymptmnguitU,  nn  glandtilftr  onlArgomunt  or  pnlii  noours,  while 
•t  thtf  •%xnr  tmiH  f1<*AtntetivM  Hiippuralino  if)  develops  in  the  myiiorial  iiacf)  in  the  fingers  and 
|*I(n,  wbicit  wt-  must  cfrtninly  r.-gnnl  rs  Ivinpli.ntio  rtsentix. 

'  BrftiUej',  lujurifiji  au'l  Disojises  uf  thi-  Lyinphntic  Hyatein,  p.  (H.     Ixindun,  1S79. 

*  Rwvue  lieD»aeUe  de  MidwiDe  ut  liv  CliiVurgie,  t.  ii.  pp.  61t>-S21.    Puis,  1B7B.  «  Op.  ciU 
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phlebitis ;  in  crysipolas  the  redness  is  general,  and  there  is  absence  of* 

taifium, 

r\w  pro/^nofiLi!  is  imunlly  favomble,  witli  tlie  exoej»tion  of  the  occurrence  of 
Kuppiinition  ia  the  arthritic  condition,  which  is  a  very  serious  complicatio 
in  the  sejftio  form  of  the  disease. 

TrmtmrMf. — This  must  be  both  local  and  general:  local  so  far  as  to  redu 
[luin  in  tlic  acute  stage  by  the  use  of  fomentations  of  l>oi>py  heads,  and  the 
up]iU('ution  of  bcUatlouna  ami  glycerine  in  equal  juirti?,  iminttHl  all  over  the 
snrt'critig  tissucnJ  If  the^e  are  highly  8\Vffllcn  and  (edematous.  [M?rhaps 
baiidaginir  with  tine  elastic  wcbbiiiir  may  be  of  sei-A'ice,  and  Bra<lley  sjieaks 
liighlj-  oi'  *•  massage ;"  but  pei'bonally  1  have  had  no  exi»erieiice  of  th" 
method.' 

Constitutionally  iron  is  invaluable,  and  p<'rhay>8  the  most  readily  assiniilub' 
form  is  the  chloride,  wliich  may  be  given  in  the  form  of  the  tincture,  x-xxx 
for  a  dose. 


3^^ 
C^^ 


Sei'TR'  LY.MrHANOEins.— The  intnuluctioiiof  mienx'occi  and  bacteria  into  the 
open-mouthed  lymphatic  capillaries,  is  umlonbtedly  the  cjiuse  of  sojitic 
l^'mphangeitiri,  wliich,  although  a  condition  common  t«.>  many  diseases,  has  it« 
origni  from  (liti'civnt  infections;  as  tor  exanijiks  in  vaccinia,  smallpox,  diph- 
theria, erysipelas,  glmidei's,  etc'  Seplic  lympliangeitis  is  the  pi*ecursor  of  i 
se]iticiemia.  ^H 

The  most  freijuejit  form  of  septic  lympliangeitis  is  that  following  disseetioffV 
wounds.  The  inoculation  of  virus  from  a  dead  body  is  not  of  necessity 
through  a  scratcli  or  a  cut,  hut  in  many  iuHtanccs  undoubtedly  by  endosmosis  : 
and  it  is  remai'kable  how  illilV'tvnt,  us  to  mildiu»ss  or  severity,  the  results  of 
such  an  incn-ulatiou  may  be.  lliis  depending  ujson  the  condition  of  the 
poisone<l  individual,  upon  tlie  tiature  of  tlie  poi.son,  and  \\\vow  the  tpiantity 
of  jioison  absorbe4L  Thus,  an  inoculation  which  in  one  individual  may  cause 
u  simple  lympbangeitis,  in  a  Hci'ond  may  be  iiifal.  The  utmospherif  in  wliicli 
the  jMiisoning  takes  place,  and  the  previous  state  of  health  of  the  recipient, 
must  also  have  a  marked  inHuencc  on  liis  general  condition.  This  has  l>een 
freiinently  observed,  es]tei:ially  in  dissecting  or  i»ost-mortom  rooms,  in  men 
inlected  fn»ni  the  siime  Ijody  ;  and  in  one  4'asc  in  parHrnlur,  ot"  tour  men  thus 
infected,  one  died  from  ])ya'mia,  two  weremot^t  seriously  ill,  whilst  the  fourth 
escaped  with  little  or  no  further  trouble  than  a  simple  lymphangeitis,  the 
mischief  IxMugconfinetl  to  the  lympliatic  system.  In  the  other  cases,  we  have 
an  illustration  of  Burdon  Sanderj^m's  '*pyrogenic"'  condition,  in  which  the 
gravity  of  the  septictemia  is  in  direct  proportion  to  the  amount  of  septid 
materiiil  introduced.  ^ 

It  is  impossible  to  determine  at  what  periixl  a  bmly  becomes  infectious ; 
and  as  regards  the  changes  wliich  must  occur,  I)r.  Roberts*  remarks,  tlui^ 
"  under  a  certain  occurrence  of  conditions  in  and  about  the  wound  {if  there  H 
one)^  a  mortitication  takes  place  in  tlie  vital   endowments  of  the  septic  oi? 
ganism,  wlicrobv  it  acquires  a  parasitic  habit  which  enables  it  to  breetl  in 
tissues  of  det«;ratled  vitalitv.or  even  in  the  healthv  tissues,  and  in  this  way  to 
|>roduce  tiic  infective  endemic  pyrexia  wliicli  we  sometimes  witness  in  the 
Avards  of  our  large  hospitals."     (See  Erysipclai*.")     Unidley,  in  a  lecture  on 
nepticivmia  (May,  1876),  gives  as  examples  the  following  gj-aphieally  dosicribed 

*  I  can  testify  from  personal  expericnco  that  this  remedy  aote  Uke  a  oharizi. 

^  Tli«  tiarlr  applicatinn  of  Lister'H  dressing  has,  in  several  cases  under  my  care,  spe«^Uy  cut 
ttliort  what  might  have  been  serious  oonsequem-eft.  nnd  in  the  6uppnratir«  stage  the  injtM.'tion  o( 
thro«  per  cent,  solatiun  of  parlmlie  acid  inttitlu*  neighboring  tissues,  has  been  nurat  efflcacious,' 

'  As  erysipelaji  and  glanders  have  hL-en  *ei)arraely  treated  nf,  neither  ia  described  iu  this  artit 

<  Ou  *'contagiam  vivum/'     British  Medical  Journal,  lb77. 
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of  l^inphangeitig,  illustrnting  the  difference  ]>etween  two  forms  of 
'  inoculation  from  dLsnection  wounds.  Tlie  iirc^t  is  fi-om  his  own  per- 
experience,  and  accurately  descrihi«  what  matiy  of  us  have  suffered. 

In  December,  1871,  1  pricked  my  finger  one  day  while  dissecting,  Ijut  took  no 
notice  of  the  puncture  at  the  time;  in  the  night  following  the  accident  I  iiwokc  with 
violent  jiain  and  tiirobbing  in  the  finger  and  up  the  arm.  I  tossed  about  till  daybreak, 
when  I  saw  two  thin,  red  t)tr<Miks  on  my  arm,  running  from  the  finger  to  the  elbow.  The 
pain  was  extreme,  thirst  excessive.  Temp.  102'^.  A  tender,  enlarged  gland  could 
be  felt  just  above  the  inner  condyle.  During  the  day  the  pain  and  red  line  extended 
up  to  the  axilla;  there  a  second  tender  and  nwollen  gland  made  its  appearance.  The 
symptoms  lieepened  in  severity  for  the  next  twenty-four  hours,  when  fluctuation  could 
be  detected  in  the  axillary  gland.  An  incision  evacuated  half  an  ounce  of  pus,  and 
somewhat  relieved  the  f*ain,  which,  however,  still  continued  severe.  I  had  two  or  three 
rigors  during  the  day,  and  vomited  several  time».  On  the  tliird  day  I  was  decidedly 
easier,  the  red  lines  were  fading,  and  botli  lymphatic-vessel  and  gland  tendemedS 
markedly  subsided.     The  fourth  day  1  was  convalescent. 

The  second  case  was  an  follows : — 

W.  S..  aged  -14,  pricked  his  thumb  while  dissecting  a  liger  for  the  museum,  and  two 
days  afterwards  began  to  puffer  |win  at  tlit^  seat  of  injury.  On  the  fourth  day  he  called  to 
MB  me,  when  1  found  a  ^mall  quantity  of  thin  fluid  discharging  at  the  root  of  the  thumb 
nail.  The  lymphatics  were  perceptibly  affected,  skin  cold,  tongue  dry,  pulse  HM>,  but, 
perhaps,  the  most  intolerable  symptom  was  the  intense  mental  depression  I  freely  incised 
the  thumb  and  sent  him  home  to  bed  ;  tliis  was  on  August  22,  1875.  From  this  time 
hin  general  condition  grew  worse  until  the  2Cth,  when  an  ill-defined,  or  rather  an 
undefined,  abscess  appeared  in  the  cellular  tissue  of  the  arm.  On  this  being  opened, 
Mveral  oances  of  pus  were  discharged,  which  lay  loosely  in  the  tissues,  uncontined  by  any 
limiting  membrane.  Bach  day  fresh  abscesses  of  the  same  diffluent  charucler  api*ared 
on  the  chest,  abdomen,  legs,  and  feet.  He  wui*  very  restless,  and  pulsed  gradually  from 
a  condition  of  prostration  into  one  of  muttering  delirium,  which  ended  in  death  on  Sep- 
tember 11,  twenty-four  days  after  the  reception  of  the  |)oiw»n. 

To  theee  cases  might  be  ad<le4l  that  of  a  London  physician  who  died,  four 
days  at^er  the  i-oception  of  a  jirick  from  a  needle,  in  sewing  u]>  thr  ubdumeu 
after  a  |iost-mortfin  examination.  In  tlie  cjvseof  a  t'olleugue,witliitut  any  ex- 
ternal wound,  8ubi>octoral  suppuration  occnm-^l  within  a  day  of  feeling  im- 
well,  diffuse  suppuration  in  the  axilla  and  lateral  pectoral  region  en.<ued,  with 
Home  pleurisy,  and  intense  depression.  He  recovercfl,  after  free  incisions,  di^in- 
age,  and  removal  to  fresh  country  air,  witli  the  niiigidar  eoniplii'ation  of  jmr- 
tial  |*anilvsis  of  the  nerrJitus  inaguUB  niUM-h*,  owing  t^t  the  iniplleatioii  m1'  iht* 
nerve  of  ftell  in  the  iuflamuiatory  process.  Recovery  was,  liowever,  coniplcte, 
aod  the  muscle  resuniwl  its  norniiil  functions. 

The  above  quoted  cases  illustrate  the  fact  that  tlie  development  of  symptoras 
in  se]>tic  lymplmuireitis  ia  often  slow,  possibly  owing  to  the  hIow  nature 
of  the  lyuiphatii;  circulation,  art  may  be  instanced  in  Ky|diL]i.s,  in  some  Ciiiiett, 
where  weeks  may  elapse  between  the  appeunnire  of  the  primary  lesion  and 
that  of  guueral  symptoms;  on  the  other  hai»d,  tht-  writer  lias  seen  eases  of 
syphilis  where  severe  seconchirv  sympt-oms  tM'curred  within  one  wtvk  of  ci^n- 
neetion.  Acconling  to  some,  the  stwulled  gt)noiTh(i'aI  rheimaUism  is  a  septic 
iympliangeitis  accomi>anyin^  gonorrhrea  (or  8ubser[uent  to  it),  having,  in 
strumous  subjot^ts,  an  undoubted  tendency  To  siippuratiim.  • 

Fterine  LvMriiANGKiTis. — Iiijttry  to  the  niutMju:?  linuig  of  tl»e  uterus,  gen- 
erallv  puerperal,  will  originate  a  lymphangeitis  of  great  severity,  ni]»idly  ex- 
tending to  the  i^elvic  cellular  tij^ue  ;  altfiougb  the  septi<!  material  is  as  fit*- 
quently  ititrodueed  during  labor,  eitjier  by  the  infecte<l  fingers  of  an  attendant, 
or  by  tUe  atmosphere  in  which  lalj*.ir  takes  place.    Recognizing  the  iKTitoneum 
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in  its  retati<»n  to  tlio  lyiapluitiL'  syHt<?iu,  wti  «iii  reuililv  UMileivtuiid  how  di»--| 
jKwwl  it  Ik  to  lyruphiitic  infection,  and  tbnt  dittune  pontonili**  rapidly  folLow»j 
such  Infyctiou  from  vuriou*  aouroo**. 

Puerperal  iteritonitb*,  like  lymphaiigeitih,  may  l>e  simple  or  septic  (pyflemie).| 
The  feimple  form  is  a  local  inflnnnnntion,  owing  to  tmuniaiie  causcB  duriiij^ 
delivery,  m  non-eo!itagiouB,  and  not  invariably  fatal.  Li  the  HCptic  form  "the 
proct^ji^  extendi?  or  may  l->e  trace<l,  anatomically,  through  the  lyiuphutit-p  which 
c<^nvey  the  material  they  take  up  to  the  bloc»d,  and  in  this  way  excite  intlum- 
matory  processes  in  the  large  lymph  tipaces,  and  moiv  jiiirticularly  the  jteri 
toueum  .  .  .  and  is  to  he  rcganled  as  an  awidental  di(*ease  of  a  wound, 
pytemic  disease,  in  which  the  septic  matter  in  tirnt  taken  up  by  tlie  lyntphatii 
and  conveyed  onward  by  them ;  on  the  blood  taking  up  the  putrid  (bn«teric) 
materiiil  by  the  lymph  vetwels,  there  arises  a  geueral  infection — an  actual 
septicaemia."     (Bauer.)' 

Cuniow'  remarkH  that,  ■ 

"  Uterine  lymphangeitift  has  been  generally  confounded  witli  uterine  phlebitis.  In 
puerperal  ou^es  the  two  affections  may  exist  side  by  aide,  but  they  can  bo  t^asily  dis- 
linj^ished.  The  cavitie**  filled  with  pus  in  the  uterine  tissue  in  sucli  cases  Hre  tVe- 
quently  lyiuphatie  ampulla',  and  not  true  ab^cet^sert.  This  is  »liown  by  the  seat  ul'  the 
vessels,  the  smooth  wall  of  llit?  cavity,  and  the  tact  that  the  pus  is  quile  wliiie,  or 
cream-colored,  without  any  admixture  of  bloud.  Indii^tious  of  valves  in  tJie  cavityr 
and  the  al>i>ence  of  metastatic  absc<«ses  in  the  hin<;s  and  liver,  as  well  as  the  exten- 
sion of  the  disease  to  the  adjacent  glands,  prove  that  (he  lymjihatic  system  may  be  quite 
as  much  involved,  if  not  mon*  so,  than  the  venous.  In  case^  of  so-called  peri-uiertne 
cellulitis  and  pelvic  abacess,  the  following  is  frequently  the  sequence  of  the  phenomena. 
In  the  fir«t  place  there  is  a  wound  of  the  uterine  niucouH  surface,  engorgement,  and  in- 
flammation of  the  lymph  sinuses,  hsading  to  the  formation  of  pus,  and  extension,  either 
direct  or  by  the  cellular  tissue,  to  the  peritoneum.  Tlie  inflammatory  exudation  is  iwr- 
lioularly  notice^ible  where  the  cellular  tissue  is  abundant — viz.,  in  ihe  broad  ligaments 
and  around  the  vaginal  cul-de-sac.  It  may  spn*iid  to  the  iliac  fosMi*  and  even  to  the 
lumbar  region.  In  all  these  siluaiions  the  lymphatics  are  very  numerous.  !v)mctimea 
the  ovary  is  involved  in  Ihe  snppiinition,  and  this  is  explained  when  we  consider  that 
Ihe  body  of  the  uterus  and  the  ovaries  have  a  common  lymphatic  system.  Peri-uterine 
cellulitis  is  really  often  a  jX'Ti-uterine  lymplmngcilis  with  intillration  into  the  surround- 
ing connective  tisi!>ue,and  corresiwnds  exactly  to  some  case^i  of  lymplmngeitis  in  ihe 
tremities.  It  may,  of  course,  extend  to  the  |>tTitontium,  and  undoubtedly  there 
many  rases  of  primary  pelvic  peritonitis." 


nd- 

1 


With  re^^anl  la  the  irenhtnnt  of  scptit*  iifrriur.  lyinidumsjeitiH,  tlierc  is  little 
to  be  paid;  it  is  invariably  fiital,  ami  we  can  merely  add  that  i^trict  aritiecpticity 
inui*t  be  adojded  as  a  [irophyluctic.  A»  regsirds  the  general  treatment  of 
HCptic  lyinphangcitiin,  howcvrr,  opium  or  tui-jientine  t?tupCf*  arc  of  great  value 
locally,  in  Mnbduing  puin,  and  pcHiapn  the  injection  as  a  geniiicide  of  a  satn- 
rattnl  soliitiun  of  carliolir  arid  may  he  of  sscrvicc;  hut  the  most  valuuhle 
n*m<*<lies  arc  frcsli  air,  rjuininc,*  opium/ iron,  and  ammonia,  with  the  anti- 
HCptic  opi'Miiikf  i>f  ahf<(v.-*KCr*  liri  they  Ofvur. 

The  strength  must  he  8upiK>rtcd  hy  the  u^  of  beef-tea,  brandy  and  egg 
mixture,  anu  other  Htimulants,  so  regidatetl  a*i  the  eondition  of  the  patient 
t»uggest8. 

1  BrAUpy,  op.  cit.,  pp.  PO-1.  »  DnUtooiui  Leotores,  I8TO, 

*  III  dnuffi  nf  from  ten  to  fifUwu  fp'aias,  to  reduco  the  tvmperatnru. 

*  Afl  a  suboutant-ous  injection  L>f  morphia. 
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Adenitib. 
(Synonym :  Li/mj^hadaiitis.) 

considering  the  inflammatory  processos  connectal  with  the  lymph- 
atics themselves,  we  naturally  pass  on  to  a  coimideration  of  the  itifluminatory 
conditions  of  the  lymphatic  glands.  Though  they  may  be  independently 
aftected,  they  are,  as  a  tact,  most  generally  involved  together  with  the  vessels. 

Any  irritation  may  produce  a  Biraple  a<lenitirt;  given  u  slight  contusion  of 
the  gland  itself,  or  of  a  finger  or  toe,  or  a  pricked  hnger,  not  necej^sarily  with 
ft  dirty  instrument,  ami  mliamed  axillary  glands  may  be  the  result,  and, 
liocording  to  the  severity  of  the  local  inflamiuution,  so  will  he  the  pyj*exia.' 
In  all  cases  where  adenitis  occurs,  there  is  a  tendency  to  suppuration.  If  we 
examine  any  gland  in  which  there  is  thrciitened  8uj)[>unition,  we  may  detect 
either  a  softening  immediately  superficial  to  the  ejland,  or  a  general  softening 
of  the  glaud  itself,  indicating  the  usual  condition  of  central  suppuration. 
The  whole  reticular  structure  of  the  gland  becomes  choked  with  pus;  and 
the  circulation  within  it  becomes  stopped.  Hence  we  may  see  a  mechanical 
process  whereby  a  gland  in  such  a  iMuidition,  or  one  wbich  may  have  been 
60  affected,  may  itself  become  a  barrier  against  the  further  jmssage  of  septic 
or  malignant  material.  Tlie  implication  of  a  series  or  mass  of  glands  will 
neoeaaarily  induce  an  cetlema  of  the  parts  beyond,  which  may  be  either 
transient  or  permanent.  Tims  we  frenucntly  niL-et  with  cedema  of  the  lower 
limb  after  adenitis  of  the  glands  of  the  groin,  and  even  if  suppuration  lias 
not  occurred,  glands  may  become  permanently  eidarged,  and  their  condition, 
acconling  to  the  state  of  the  individiuil's  health,  induce  a  form  of  chronic 
cedema  of  the  leg  or  thigh.  8uch  a  ciwe  has  been  recently  under  my  obser- 
vation, where  syphilitic  bubo,  contmcl^^d  many  years  pre\'iously,  left  the 
pland«  in  the  groin  in  this  condition,  and  thu  jjarts  became  liable  to  chronic 
j'ment,  and  the  limb  to  «dcma. 

/il>toms, — Whether  the  adenitis  be  simple  or  the  result  of  septic  mate- 
rial absorbed,  the  symptoms  are  much  the  same,  differing  only  m  degree. 
In  the  acute  stage  there  are  swelling  and  tendenictis,  and  lant-inating  [»ain  aggra- 
vated by  any  movement,  accomj>anied  by  pyrexia,  which  is  more  severe,  per- 
hajis,  in  proportion  to  the  nature  of  the  material  absorbed,  and,  as  before  stated, 
of  the  "  soil*  in  which  it  is  absorbed.  The  cellular  tissue  external  to  the  afi'ected 
fflands  h»c*.'<3me3  involved,  and  the  integument  over  it  glazed  and  red.  Reso- 
lution may  occur,  but  almost  invariably  suppuration  follows  these  conditions- 
The  absc^  bursts,  or  is  opened  by  the  knife,  and  in  most  cases  a  cure  is 
effected  ;  but  occasionally  the  suppuration  is  cluonic,  and  sinuses  form,  bur- 
rowing amongst  neighboring  glands  and  the  ccHular  tissue,  excessively  diffi- 
imlt  to  heal,  and  often  showmg  no  tendency  to  do  so.  The  clinical  cofidition 
of  Bvphilitic  bubo  has  been  already  discussed  in  the  article  on  syphilis 
(Vol'  IL  p.  447). 

IVeatfnent, — In  simple  adenitis,  the  first  point  Is  to  secure  absolute  rest, 
with  leeches  to  the  inflamed  region,  if  necessary,  warm  fomentations  or  poul- 
tices, and,  if  supjiuration  occurs,  free  incision.     Some  si>eak  highly  of  the 

iLTmphiuienitis  is  the  mfwt  regular  attendant  on  inflammatory  proccssea  of  all  kindA ;  thla  ia 
d«pi«nf{«nt  ou  the  *'  r^teutive'*  function  of  the  glands  theuutt^lves.  In  tha  cuntral  rvtiouLum  of 
1/mph  glands,  the  material  portions  of  the  lytuph  are,  as  it  were,  arrested,  brought  thither  by 
thd  affected  veftst^ls,  and  ma/  be  either  innocent  or  of  pathological  import.  Thus  thp  materiaU 
Oiod  in  tattiHituK  the  arm  have  been  obdvtved  in  the  central  reticulum  of  an  axillary  gland. 
(Virchow.)  llt*uee  it  cau  l)e  ruadily  understood  Itow  pas  corpUHcle*!  or  bacteria  can  be  arrested  in 
the  gland  substance.  A  atA9i«  naturally  occurs,  aud  oooguUUou  of  the  lymph  ;  and  the  ohaxaotor- 
btlo  banlnfTAn  ili'i»*fndent  thereon  oonunenctm. 
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early  use  of  untii^^ptic  lotions.  After  the  complete  evacimtion  of  the  pus, 
the  wound  should  be  di-esseil  with  glycerine  and  carbolic  acid  (1-8),  and  after- 
wards, when  the  euppuratioii  has  Bubfiided,  with  iotlofomi,  1  jmrt,  oen>t. 
cetacei,  7  parts;  and  light  j>i'e«i8ure  with  a  spica  bandage  tihould  then  bring 
about  a  cure  (Bradley),  llueter  speaks  highly  of  the  early  itgectiou  into  the 
glandular  parenchyma  of  carbolic  acid  (3  per  cent,  solution),  out  I  have  had 
no  experience  of  lU  efficacy.  In  some  cases  a  peculiar  undermining  of  the 
integunienta  occui-s,  when  the  burrowing  sinuses,  with  no  disposition  to  heal, 
murit  be  slit  up,  and  the  tracks  tix^atAidoy  caustics  antisepticall}*.  Scj-aping 
away  the  granulation  tissue  by  means  of  Volkmann's  spoon  is  frequently  ot 
value,  and,  if  large  surfaces  be  cx[>osed,  they  may  be  conveniently  cc>vere<l  by 
Reverdin's  plan  of  transplantation  of  cuticle.  The  writer  has  found  terebene 
of  crreat  value  in  this  condition  after  buboes  in  the  gn^in. 

1" he  pro]>er  treatment  of  the  caseous  infiltration  of  glands  is  their  total 
extiqtation.  In  cases  of  chronically  eidarged,  painful  glands,  the  injection  of 
a  few  minims  of  tincture  of  iodine  by  means  of  a  subcutaneous  syringe  will 
frefiueutly  Ijring  about  absorption.  Pi-essure  by  meauB  of  a  wcll-uojusted 
truss  has  been  tried  with  good  results. 


Varicose  Lymphatics. 
(Synonyms :  Lymphangeioma  ;  Lymphangiectasis.) 

Owing  to  the  difference  in  the  anatomical  arrangement  of  the  reticular 
and  tubular  lympliatic^,  there  are  differences  in  the  dilatations  of  the  trunks 
and  networks.  The  dilatations  of  tlie  latter  aiv.  most  frLupiently  t)bserve<i  on 
the  inner  asivect  of  the  thigh,  the  external  genitals,  and  the  side  of  the 
abdomen.  The  condition  is  readily  diagnosed ;  the  little  boilod-sago-like 
eminences,  which  are  translucent  vesicles,  are  readily  emptic^l  by  pressure, 
and  when  punctui-ed  exude  lymplu  Dilatations  of  the  superficial  tnmlcs  are 
more  fre^pient  than  those  of  the  reseaux,  antl  differ  in  appearance,  inasmuch 
as  they  are,  as  might  be  exi>ectetl,  ani|ialkiry  in  shape,  and  are  almost  inva- 
riably associated  with  oedema  of  parts  below  the  tumor.  As  far  as  regards 
the  varicose  condition  of  the  deeply-scate*!  lymphatic  trunks,  there  can  be 
little  doubt  that  it  is  the  st^jHing  point  of  the  lympliangeionia,  a  compara- 
tively rare  condition  i'losely  allied  to  the  angeionia,  only  that  theiluid  contained 
witliiu  the  mesh-work  is  lymph  instead  of  bloml. 

Cystic  dilatations  of  the  lymphatics  ai'e  ustmlly  found  in  the  tongue  (macro- 
^lossa\j  in  the  lipa  hnacrochiUa\  and  in  the  neck  \hydroma).  They  nave,  how- 
ever, lK?en  met  witu  in  other  parts  of  the  body,  such  as  the  axilla  and  groin. 

With  regard  to  macroglossa,  there  would  seem  to  be  a  lymphangiectasis, 
then  a  lymphancjeioma,  and  then  its  transition  into  an  aufreioma,  when  the 
bloodvessels  profiferatc  in  the  lymph  spaces.  In  macrochdia  there  is  a  pre- 
ponderating development  of  the  lymph  vessels.  It  is  a  pale,  \i,*ry  soft  swell- 
ing, and  ciin  be  ea-sily  emptied  by  jiressure.  The  hyperplasia  aiVecta  the  mucous 
membrane  moi*e  than  the  entire  lip  substance.  I  have  observed,  on  one  or 
two  occasions,  a  curious  blubber-like  oedema  of  the  lips  following  exi>o6ure  to 
cold  or  damp  weather,  the  lips  protruding  in  such  a  manner  as  almost  to 
render  the  individiinl  undistinguishuble.  This  lias  been  in  persons  of  the  so- 
called  lymphatic  temperament,  and  has  subsidi'd  of  its  own  accord.  With 
regard  to  the  cystic  hydroma  of  the  neck,  Busey  states  that  "  Billroth, 
Liicke,  Koster,  and  others,  have  classed  the  congenital  cystic  hydroma  of  the 
neck  amon^  the  cavernous  lymphangeiomata.  These  consist  (Weichselbaura) 
of  connective-tissue  trabecuhe,  within  whose   branches  and   intercommuni- 
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tveros  a  serou»  fluid  is  contained.    Tliis  form  of  congenital  cavernous 

ition  occurs  niost  fretjucntly  amongst  fonialeri,haj!  Ix^n  usually  observed  in 

irnature  children, and  is  generally  eomj)licated  with  other  inalfornmtions.   The 

LUior  always  (Stciuwirker)  hai*  it8  j)rinci[»al  seat  at  the  lower  portion  of  the 

rciput  and  ui>iK.'r  part  of  the  neck,  is  spheroidal,  with  a  smooth  surface,  aud 

divided  in  the  me4Han  line   of  the  body  by  a  furrow,  into  BVinnietrical 

lalvts."    It  lA  "  usually  composed  of  two  symmetrical  cyBte,divided  mto  buialler 

»mi>artnientA    The  cvst^  are  lineil  with  chanict-eristic  lymphatic  endothelium, 

jid  coutiiin  serum.     Koster  ha.s  proved  the  dii-ect  transition  of  the  cysts  into 

mnullary  canals  and  spjice.-^,  arid  lias  recognized  the  connection  of  the  latter 

ritli  the  sinuses  of  lymph  glands/'     TIrisc  cystic  lyn»pha»igeiomataaiv  not  as 

^oft^ni  tlie  seat  of  lyiuphorrliac^ia  iis  the  more  comnjon  foriu!^.     Lymphangeio- 

niata  have  been  frequently  oljacrved  in  the  groin.     The  tumor  is  about  an 

large  as  the  fist,  soft  to  the  touch,  an<l  when  g:rasi>cd  feels  like  a  bag  of  worms; 

and  it  may  also  be  mentioned  that  this  region  is  liable  to  lymph-varLx  and 

.iymphorrhcea. 


Elephantiasis  ARABrM, 


I 

^p  This  disease'  is  essentially  lymphatic  in  its  ehamcter.  Its  relation  to  re- 
peated attacks  of  erythema  is  noticeable,  and  tlie  hyperplasia  of  the  integu- 
ments, following  a  swelling  of  the  lymph  glands,  ultimately  Ijoconies  develo]>ed 
into  the  o^ndition  thus  named.  Virchow  classes  elephantiasis  amongst  the 
fibromata, ami  describes  it  as  a  ditluse  new  growth,  cliietly  in  the  subcutaneous 

I^rellular  tissue,  but  sometimes  developed  in  the  papillary  bodies.     Xew  light 
iia.s  recently  lieeii  thrown  on  ita  etiology  by  the  discoveries  of  Mauson,  Lewis, 
luid  Bancroft,  and  their  inveatigatioos  show  that  it  is  in  all  probabilitv  caused 
by  a  hfeinato/.oon,  thii^filaria  sunf/uinis  hominis.    By  ita  presence  in  the  lympha- 
tics, exudation,  cedema,  and  ultimately  organization  of  tJie  exuded  rauteriul 
take  place.      Sir  Joseph  Fa^'rei**  gives  the  f(fllo\viug  as  a  general  dcfiriitiitn  of 
the  malady  :  '' Elephantiasis  (Arubmn)  is  a  non-contagious  disease,  endemic  in 
•rtaiu  localities,  generally  intertropicaU  and  near  the  seacoast,  chai-acterized 
>y  recurrence  of  febrile  paroxysms  atteiided  b}'  great  suftering,  inflammation, 
Old  progressive  hypertrophy  of  the  integuments  and  areolar  tissue,  chiefly  of 
:he  extn.*mities  utuI  genital  organs,  and  ot;casi*nudly  by  swelling  of  the  lym- 
phatic glands,  enlargement  and  dilatation  of  the  lymphatics,  in  some  cases  by  the 
iX'xistence  of  chyluria,  and  the  jtrcsencc  in  the  blood  ^d'  rertain  liiematozoa; 
he  hypertrophy  of  the  integumeuts  resulting  in  enonn*jus  enlargements  of 
be  extremities,  scrotum,  or  labia,  aec<^mpanied  by  an  albuminous  deposit  in 
:he  cells  of  the  areolar  tissue,  and  by  degeneration  of  tlie  muscular  and  osseous 
:i8«ue8." 

This  disease  must  not  be  confounded  with  Elephantiasis  Gnecorum  (true 
leprosy),  although,  acconling  to  Richards  and  othei-s,  they  may  coexist. 

The  onset  of  elepliantiasis  is  frequently  violeDt,  and  attended  with  great  sufTering. 

Tliere  ia  high  fever,  intense  [wiin  in  the  lumhar  region,  groin,  8i)ermatic  cords  and  testes, 

i«rW'ich  become  much  congested  and  swollen,  whilsi  acute  hydroceles  form.    This  is  otten 

aiteDded  with  sympathetic  vomiting,  nausea,  rapid  and  erythemalous  swelling  of  the 

external  parts;  and  if  the  extremities  Xni  attacked,  the  swelling  is  often  very  tense  and 

pAJnfal,  accompanied  by  much  etfusiou  into  the  areolar  tissue.   The  surface  of  the  inlegu- 

nieni  is  much    intlamcd,  and  sometimes  discharges  a  serous   ichor  or  chyle-like  fluid, 

according  to  the  extent  to  which   the  lymphatics  are  involved  in  the  particular  case. 

Then:  is  much  conntitutiunal  disturbance,  increase  of  temperature,  and  often  depressing 

*  Vorth«  stiit«meiits  in  regard  to  elvphaiitiftais,  I  am  largely  iudebted  to  the  works  of  Ihusc  w|jo 
bAT«  \ipA  almndani  expvrienre  in  a  disease  but  rarely  met  with  beyond  Ibe  tropics. 

•  Tr4Hi.  p»iu.  Soo.  Uudon,  1879. 
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naufie4i  and  vomiting  when  the  cords  are  implicated;  when  the  great  tension  And 
awelling  of  the  cords  is  apt  to  dilate  tlie  abdominal  rings  so  widely  that*  when  it  sub- 
pides  after  recovery,  the  patient  is  liable  to  suffer  from  hernia  through  the  widened  in- 
guinal passages.* 

The  general  appearance  of  a  portion  of  the  body  in  an  elephantoid  condition 
is  that  of  an  enurnuni.s  liyixTtropliy  of  tlu:  tibrons  elements  of  the  nkin,  with  a 
copious  albuminoid  deposit  in  the  eells  of  the  areolar  tissue,  and  great  uicrease 
in  size  and  proinineneo  of  the  paplllfe.  The  whole  integument  is  thrown  into 
warty-looking,  rugose  folds,  overhanging  or  overlapping,  precisely  like  the 
elephant's  inteffunient,  and  in  many  positions,  as  ni  the  scrotum  or  labia, 
utterly  oonceanng  the  true  nature  of  the  |»arts.  The  tenn  elephantiasis 
should,  according  toFayrer.be  limited  to  the  "constitutional  form  of  the 
disease,  that  oivurs  withni  certain  endemic  areas,  and  which  is  manifested  by 
paroxysmal  febrile  attacks,  accompanietl  by  a  disturbe<l  condition  of  the  lym- 
phatic system,  chyluria,  htematozoa,  and  progressive  inilanmiator}'  hypertro- 
phy of  some  portion  of  the  tegumeiitary  system." 

As  regaixls  trcatniaiU  no  constitutional  means  have  had  any  beneficial 
reeult  beyond  checking  the  excess  or  severity  of  the  febrile  j»aroxysms.  It 
seems  that  change  of  climate  is  a  potent  remedy  in  early  stages  of  the  disease. 
As  we  have  to  deal  min-e  jiarticularly  witli  the  surgical  aspect  of  elephantiasis, 
we  may  here  consider  what  oi>ei*ative  treatment  can  be  brought  to  bear  on 
such  cases. 

Ranoval  of  the  growth  not  only  relieves  the  patient  of  the  terribly  fetid 
mass,  but  also  relieves  him  of  tlie  accompanying  fever,  wliicli  ceases  after  the 
growth  is  taken  away.  The  most  favorable  cases  for  entire  removal,  which, 
mider  tliese  cin:umstances,  givc^  excellent  results,  are  those  of  scrotal  and 
labial  tumor.  The  introduction  of  Esmarch's  bandage  has  rendered  the 
operation  bloodless  and  safe.  Before  undertaking  the  removal  of  a  scrotal 
efephantinsis,  the  patient  should  Ik;  placed  on  his  hack,  so  as  to  drain  the 
nias^*  fnini  blood  for  an  hour  or  so  before  ojteratiiig.  The  neck  of  the  tumor 
should  then  be  compressed  by  a  modified  Esnmrch's  bandage,  and  the  re- 
moval proceeded  with.  Application  of  pressure  on  the  abdominal  aorta  is 
advisable. 

Incisions  should  be  made  along  the  dorsum  penis  and  course  of  the  sper- 
matic cords.  The  conls,  lostes,  utul  jienis  are  disseclcMl  out,  refli*cted,  and  held 
ut)  on  the  abdomen,  while  the  mass  is  severed  from  its  perineal  attachments. 
Tlie  vessels  are  tied  with  Hcnipuhnn  care,  and  the  wound  is  dressc<l  with  car- 
bolizcd  oil  and  antiseptic  dressing.  The  wounds  heal  by  cicatrization.  »Such 
tumors  have  been  found  after  removal  to  weigh  as  much  as  110  pounds. 

Lujature.  of  the  main  artnyoY  a  limb,  in  such  cases  as  elephantiasis  of  the 
leg  or  arm,  is  useless,  and  if  any  goitd  be  done  it  is  vn]y  temjtorary.  We  are 
hirgely  indebted  to  the  expcrieiuc  of  Sir  J.  Fayrer  for  what  is  at  present 
known  of  the  pathology  and  treatment  of  this  disease,  whi(di  is  rarely  met 
with  beyond  the  troincw,  althoiigli  ir;olufed  <'ases  have  been  observeil  elsewhere ; 
a  detailed  account  of  the  microscopiial  ai>iH.'arance  of  the  tissues  involveil,  in 
two  specimens  presente^l  by  that  surgeon  and  Dr.  D*Arcy  Power,  will  be 
found  in  the  Transactions  of  the  Pathological  Society  of  I.<jndon  ibr  1879, 
pp.  499-503. 

Lymphadenosis. 


This  affection  of  the  lymphatic  glands  has  received  various  names,  and 
indeed  even  now  the  nomenclature  of  the  results  of  the  diathesis  thus  desig- 


1  F&yrer,  Truia.  Path.  Soc.  London,  1879,  p.  496 
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nated,  is  rather  unsettlwl.  Fornicrl}^  the  aftcction  was  termed  Tlodgkiivfi  die- 
eocie,  progressive  glandular  hypertropliy,udenia,or  jtseudo-leukjeiiiia,  and  the 
growths  were  called  lymphouiata,  or  vascular  sarcomata  of  tlic  lymphatic 

flandH.  We,  however,  generally  adopt  the  term,  ''malignant  lymphouia,"  of 
iillroth,  or  "lymphosarcoma,"  of  \  irchow.  WunderTioh  appeaix  to  have 
made  the  fin*t  accurate  clinical  observations  on  the  disease,  whilst  Virchow 
afieigned  to  it  its  pathological  position,  an<l  Billroth  tin^t  oi)cne<l  Tirot*i>ects  of 
**uew»8ful  treatment  based  on  hiri  histological  researches  (Birch-Ilirschfeld). 
We  must  regard  lymphadenosis  as  a  true  diathesis,  and  one  marking  the 
lymphatic  diathesis  in  its  most  "accentuated"  fonu.  Primarily  a  disease  of 
the  l^'mphatic  sj'stem,  it  is  characterize^l  by  the  enlargement  of  gi-oui^s  of 
glands,  or  of  the  entire  glandular  system.  There  is  always  anaemia  and  ab- 
sence of  tendenc}'  to  suppuration.  It  would  seem  that  it  is  only  in  isolated 
casee  that  the  disease  is  primarily  developetl  in  already  swollen  glands,  and  in 
tlie  majority  of  cases  the  absence  of  the  scrofulous  huoit  is  expressly  noticed, 
tJie  disease  making  its  api>eai*auce,  us  a  rule,  at  a  hiter  age  than  8en>fula. 

As  regards  the  locality  of  the  ailection,  we  find  that  the  hyjxjrtrophy 
generally  commences  in  the  cervical  or  submaxillary  glan<is,  or  in  the  glandulse 
ooncatenatie.  Occasionally  the  disease  commences  in  the  axillary,  inguinal,  or 
mediastinal  glands,  but  more  fi-equently  these  glands  enlarge  l>y  suijscquent 
iuvasion.  I  have  now  under  my  observation  a  man  who.'?e  cervical  glands 
are  so  enormously  enlarged  that  it  api>eai*s  as  though  the  face  was  "  peeping'* 
out  of  the  mass,  which  haa  been  of  very  rapid  growth  ;  the  axillary  glanua 
are  becoming  clearly  aii'ected.  The  hyiH^rtrojihy  is  generally  painless,  unless 
nerve  trunks  be  involveil  at  once,  and  the  glands  aiv  very  slow  to  suppurate 
or  degenei-ate ;  occasionally,  however,  they  have  been  known  to  un<lergo  casc^ 
ation.  At  tii*st  there  is  a  slow  failing  of  health,  in  no  way  marked,  but  when 
all  the  glands  are  involved  the  genenil  health  begins  to  sutler;  increasing 
antemia  follows  aa  the  disease  progresses,  the  patient,  unless  some  vital  part 
be  affecte«l,  finally  dying  from  exhauslion.  As  a  rule,  the  discaac  proves 
tatal  within  two  or  three  years  of  its  tirst  aiipearance. 

When  death  does  iiol  occur  undrr  the  infiuence  of  n  local  affection  of  this  kind, 
kad  extraordinary  development,  or  by  the  appearance  of  some  grave  complication, 
cachexia  of  the  severest  degree  ensues.  The  anosmia  becomes  so  prominent  that  Wilks 
named  the  disease  after  this  symptom  ancemta  lymphatica.  .  ,  .  In  the  last  period  of 
the  disease,  insomnia  is  a  frequeni  symptom  (sometimes,  on  the  contrary,  somnolence 
is  present),  tlie  apjyoiite  is  completely  lost,  profuse  diarrhtjca  sets  in  almost  without  ex- 
ception, dropJMcul  symptoms  appear,  bed-sores  form,  and  liually  the  patient  sinks  into 
ooilapae.' 

Symptoms  of  Lymphadenosis. — With  regard  to  tlio  stpaptoms  of  lymphade- 
110618,  in  the  present  state  of  our  knowledge  we  can  hardly  expect  to  recog- 
nize it  until  glandular  hypertiMphy  exists,  and,  of  course,  when  commencing 
lu  purts  wheixj  we  cannot  palpate,  the  nature  of  the  disciustt  must  remain 
totally  obscure.     It  is  usually  quite  painless,  but  is  occasionally  associated 
with  great  pain.     In  a  case  under  my  notice  at  present,  the  tumor  is  gwwing 
Wiieath  the  upfKjr  part  of  the  sterno-i;leido-mastoid  muscle,  and  causing  in- 
Xetm  pain  to  the  patient,  who  is  about  twenty-five  years  of  age,  and  haa 
luarked  pyrexia.   (According  to  Qowers,  pyrexia  is  present  in  two-thinls  of 
the  cases.)    There  is  no  cfuira^ienstic  change,  however,  in  the  temyH?rature: 
ja  Iho  earlier  stages  there  is  no  fever,  but  afterwards  the  evening  temperature 
u  lugher,  and  smks  below  normal  before  collui^se.     Anatomical  cousiderti- 


>  Biroh-HirsoMtild,  Ziemssen's  Cyolopadia,  toU  xtL  p.  835* 
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tionB,  tu  to  r>re«surc  or  iiritMion,  are,  of  counM?,  of  value  in  (let^miming 
course  aiul  cliaracter  of  this  disease. 

Progressive  anannia  is  ulwnys  a-sscM-iated  with  the  hypertrophy  of  ti»e  glands, 
wherever  situate,  accornpaiiied  with  ifweatiiig,  nervous  depressivin,  and 
ot^ii  syncope.  As  regards  tlie  condition  of  the  bIoo<l,  there  is,  pterhaps,  no 
increase  in  tlie  white  corpuscles,  though  the  red  are  much  diiuiniBhe<l,  and  it  U 
eo  much  paler  in  appearance  than  nornml  blood,  that  Gowers  has  comfrtire*! 
it  to  "diluted  claret/'  We  invariably  observe  mental  depression  or  bysteri 
in  the^e  cases. 


] 


Diagnosis. — The  diagnosis  of  lymphadenosis  is  not  always  easj-.  We  have 
to  differentiate  it  from  cancer,  scrofula,  and  leucocythi^mia,  and  ui  tlie  outset 
of  the  disease  the  diagnosis  is  probably  impossible.  In  lyniplmdenitis,  as  before 
stated,  on  examining  the  blocKl,  wefind  that  the  re<l  corpuscles  are  diniinishtHl 
in  number,  while  the  numlwjr  of  the  white  corpuscles  is  unchanged,  although 
we  may  have  Uncoojihivnua  coexistent,  as  instanced  by  general  lyiuj>hatic 
enlargement  and  an  incrt^iscd  number  of  white  coq)uscle8. 

In  the  diagnosis  from  struma  or  scrofida^  which  again  may  bo  coexistent,  we 
may  be  guided  by  the  irmrked  absence  of  the  tendency  to  periadenitis,  suppura- 
tion, or  degeneration  and  softening,  which  we  always  meet  with  in  enlarged 
strumous  glands.  These  glands  in  struma^rarcly,  if  ever,  attain  the  enormous 
size  they  do  in  lymphadenitis,  and  are  slower  in  growth ;  moreover,  a  few  only 
of  a  group  of  glands  are  attectcd,  whereajs  in  lymphadenosis  the  gland  invasion 
is  ^neral,  and  there  is  an  absence  of  the  nodular,  hard,  banded  mas^se^  so 
noticeable  in  struma. 

In  its  differentiation  from  cancrr,  which  is  rarely  a  primary  glandular  affec- 
tion, we  notice  that  lyniphadunosis  is  invariably  so;  we  also  oliserve  its 
early  development,  the  frcedLim  of  movement  of  the  superficial  integument, 
and  the  presence  of  splenic  or  thyroid  mischief;  and  on  niicroscopic  examina- 
tion we  find  that  the  cell  growth  is  lymphoid  in  lymphadenosis,  and  epi- 
thelial in  carcinoma. 

The  diagnosis  between  sarcoma  proper  and  malignant  Ivmphoma  is  of  im- 
portance, s'ince  iu  the  latter  extirfiation  of  the  gland  \xo\m  out  no  chance  of 
success,  whereas  a  timely  removal  of  a  sarcomatous  gland  may  do  so.  The 
essential  difference,  accunling  to  Winiwarter, "seems  to  be  the  5'act  that  lym- 
phoma consists  of  a  hyperjdastic  process,  while  such  tumors  only  are  to  be  re- 
gartled  as  sarcomatous,  luj  in  ty]>e  liave  nothing  in  common  with  the  mother 
tissue."  Sarcoma  extends  directly  to  neighboring  tissues,  and  is  liable  to  retro- 
grade metamorphosis  and  ulcemtiou. 

Anatomically,  wc  may  ^riHtiiiijuish  two  forms  of  malignant  Ij'mphoma,  the 
hard  and  the  soft^  but,  us  originalty  suggested  ]»y  Vircliow,  there  does  not  appear 
to  be  any  clinical  difference  l^tween  them.  The  distinction,  indeed,  according 
to  Langhaus,  is  not  accumtely  definitive,  for  we  niay  meet  with  a  mixed  form 
in  the  sanK-  ituHvidual.  In  the  soft  form,  as  far  as  it  interests  the  surgeon,  tlie 
sevcnd  ^dutnlH  foniiiTiij  thf  grtKip  ran  be  readily  made  out;  the  integuments, 
as  u  rule,  are  non-adlierent,  and  glide  freely  over  the  mass,  and  it  is  very 
rare  to  find  the  growth  invading  neighboring  tissues.  With  regard  to  the 
microscopic  appeamnces  of  these  two  forms,  it  would  sc^m  that  "  there 
is  !io  cttsi'iitial  contrast  between  them;  in  the  soft  form  the  cell  formation 
is  more  abundiuit,  and  the  new  formation  preserves  mainly  the  embryonic 
4'lutnictt'r,  whik'  in  the  hard  form  the  new  growth  undergoes  a  sj^cies  of 
fibrous  niotiini'irphosis."     (Birch-Ilii*^*  htVld.) 

Wilks  places  lymphadenosis  clinically  Ijutween  tuhercic  and  cancer,  and 
Guwers  says,  that  "  m  order  to  explain  the  ]ilienomeim  of  Ilodgkin^s  disease, 
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it  ia  necessan'  to  a&stime  the  existence  of  a  £ronci*al  dypcnisia  affecting  the 
rinpbutie  tit?^ues,  of  ditiereut  intensity  and  ditierent  operation  iu  diiferent 
\y  but  existing  in  all." 

Prognosis. — As  to  the  »ro^?iom  of  this  disease,  we  must  at  present  rea:ani  it 
fts  exoot^lingl y  unfavorable,  almost  e<inally  80  with  cancer.  According  to  Hrad- 
ley,' there  would  seem,  however,  to  he  a  tendency  to  exaggerate  thegravityof  the 
malady  in  its  earlier  phases.  "If  the  sjtleen  he  not  implicated,  if  only  certain 
groups  of  glands  he  atfecteil,  f._<7.,  the  cervical,  axillary,  and  inguinal,  and  if  the 
terai»erature  he  normal  and  steady,  a  fairly  hofieful  j)rognoHiH  may  ije  given. 
.  .  .  If,  on  the  contrary',  the  Bjjleen  he  much  enlarged,  if  there  he  leucocy- 
tbemia,  if  the  th(.>racic  and  abdominal  glands  j)artici|>ate  in  the  disease,  or,  and 
this  u  a  jtoint  to  he  especially  atteutlcd  to,  if  tlic  tempeniture  be  high  and  irre- 
gular, the  prognosis  ia  exceedingly  bad,  indeed,  may  be  said  to  be  uniformly 
uita]."  Therapeutics,  however,  latterly  seem  to  have  afforded  some  good 
reeults. 

Treatment. — As  regards  surgical  treatment,  it  is  usually  hopeless,  and 
even  in  the  cjidicr  Btagen  it  is  hut  of  little  iivail.  All  local  Bonrces  of  irri- 
tation should  he  remove*!,  and  careful  attention  should  he  paid  to  the 
hygienic  con<lition  of  the  patient,  while  as  remedicci,  cod-liver  oil,  iodine, 
and  phosphorus  may  be  administei'ed.  Arsenic  appears  to  have  been  of  great 
value  in  the  form  of  Fowler  s  solution,  and  is  highly  spoken  of  by  Wini- 
warter, Czerny,  and  Billroth.  Cold,  uijectioiw,  counter-irritants,  caustics, 
pressure,  marfsage,  ecraseraent,  and  electricity,  would  seem  to  be  iuvoriably 
useless,  and  often  tlangerous. 

IS  removal  be  dc*citled  on,  and  I  confess  the  chances  it  incui-s  are  about  on 
ft  par  with  those  of  the  attcmptetl  removal  of  any  nialiguaiicy,'  the  incision, 
or  incwions,  to  expose  the  growth  must  be  carefully  pluuneil.  The  opera- 
lion  may  l>o  very  easy  or  very  difficult,  but  Lf  the  caj>sules  of  the  glands  are 
Dot  adherent  or  softened,  the  removal  is  practicable.  We  must  cut  down  on 
the  tumor,  giving  free  r(.>om  for  the  use  of  the  tingere,  and  indeed,  after  the 
primary  incision,  we  umst  depinid  upon  '*  tearing,' or  enucleation;  bleeding 
vessels  must  be  tied  as  we  proceed,  and  the  operation  resolves  itself  into  a 
process  of  •'  digguiff."  I  removed  an  enormous  mass  of  these  glands  (cervical) 
some  time  since  m  the  Charina:  Cross  Hospital,  and  it  8eemc<l  that  the 
more  we  took  away  the  more  there  was  to  remove.  There  was  but  little 
hemorrhage,  and  the  |>atient  for  a  whilu  did  well,  hut  the  rectum  wiis  as 
Bpeedy  an  if  the  mass  ha<l  been  medullary.  As  far  as  the  utility  of  removal 
goiss,  excisiou  would  seem  to  bt?  merely  pniclice  in  or)erative  surger}',  and  aa 
exhibition  of  manipulative  skill,  and  sometimes  of  daring.  Uidess  the  dis- 
euse  is  attacked  very  early,  an  operation  is  quite  useless. 


Condition  of  the  Lymphatics  in  Syphilis.^ 

Tlic  introduction  of  the  syi»hilitic  virus  into  the  system  takes  place  either 
by  abrasion,  bv  puncture,  or  by  absorption  through  tlie  mucous  membranea 
or  cuticle,  without  the  presence  of  any  actual  lesion. 

»  Op.  eU.,  I).  119, 

'  but.  as  BillroUi  saja,  destrnction  or  extirpation  of  (he  glands  ia  "  stlU  more  worthj  of  reoom* 
Bi«D(Utiou,  if  tho  modt^rn  riews  as  to  tli«  origin  of  tulwrculotii»  should  provo  true,  vis.,  that 
e*vi7  cueouB  area,  •fK{»?cially  if  it  exist  in  a  Ivniphatic  glaud,  luay  prove  to  be  a  source  of  dau- 
frr/'     (BiUroth.  Clinical  riurgery.  p.  151.     London,  1881.) 

*  Thin  suhjiwt  h  moro  full/  disousoed  in  the  article  ou  SypUiUa. 
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III  all  probability  the  sj-T^hilitic  virus  is  a  coniagium  vivurn^  and  althoneh 
it  has  not  as  yet  InMiu  detinitt'ly  det^irmined  niicroseopically  ^vllether  tJne 
bodies  seen  are  germs  (micrococci),  it  would  seem,  from  tie  manner  in  which 
the  virus  travels  in  experimental  inoculations,  that  they  are  so.*  Tlie  chain  of 
events  after  inoculation,  seems,  in  general,  macroscopically,  to  be  verj'  analo- 
gous to  that  oc(!urring  after  any  inoculation  with  septic  matter,  but  the  action 
of  the  jx>iB0u  is  specific.  Alter  the  a[>p€arance  of  the  chancre  or  initial 
lesion,  we  find  the  entire  lymphatic  system  *'  showing  up,"  as  it  were,  the 
invasion  of  this  peculiar  virus.  There  is  a  period  of  latency,  tbe  cell  proliler- 
ation  is  slow  and  slight  pcrliaps,  but  the  general  infection  is  entirely  due  to 
the  lymphatic  syBtem, 

Rome  time  after  the  inoculation,  the  period  varying  greatly,  the  course  by 
which  the  poison  reaches  the  neighboring  glands  may  be  shown  by  a  cord-like 
thickening  of  the  ducts.     This  is  distinctly  observable  on  the  dorsum  penis, 
or,  in  the  case  of  the  mouth,  in  ductfl  leading  Xo  the  buccal  and  labial  glands ;  in 
the  case  of  the  mammas,  in  those  leadhig  to  the  superticial  axillary  glands. 
With  regard  to  the  changes  taking  place,^^n  Biesiadecki*  "  found  the  muscolar 
fibres  in  such  lymphatic  vessels  enlarged,  through  the  pi'csence  of  numerous  ex- 
udation cells ;  the  adventitiawas  contracted, containing  onlv  a  few  of  these  cells; 
the  vessel  was  in  places  plugged  by  a  ("Oagulum,  or  clowni  hy  a  thickening  and 
folding  of  the  intiraa.     The  immediate  vicinit3'  of  the  lym]»hatie  vet?fiel  was 
but  little  changed ;  rarel}'  a  few  exudation  cells  appeared  l>ctween  the  fat  cells/' 
Neighboring  glands  become  slowly  atfected,  a  condition  never  observable  before 
the  primary  affection,  but  usually  from  the  eighth  to  the  eleventh  day;  in  a 
case  obsened  by  myself,  of  a  Btudeut  inoculated  from  a  midwiferj*  case,  the 
8Ui»ni-condyloid  gland  was  enlarged  in  iseven  days,  and  the  axillan*  glands  in 
fourteen.     Baumler,  quoting  Rmdflcisch,*  observes  that  histologically  the^e 
glandular  swellings  represent  a  hi/j)er])lasia  of  the  celluUir  gland  danaits^  and 
the  chronic  induration  of  the  glands  is  due,  not  8o  much  to  a  hardening  and 
enlai^ement  of  the  reticulum,  as  to  a  vei-y  unifonn,  though  hv'  no  means  exu- 
berant, growth  of  young  cells  in  all  jiortions  of  the  gland.     The  involution  is 
effected  through  fatty  metamorplioBis  and  absorption.    Under  certain  circum- 
stances caseous  and  calcareous  degeneration  may  fake  place.     In  course  of 
time  the  poison  ivm^hes  the  thoracic  duct,  and  is  jhiuix**]  into  theblocKlvcsscls, 
to  be  speedily  followed  by  a  specific  fever,  with  a  chamcteristic  eruption. 

Those  structures  of  the  entire  system  which  arc  essentially  Ivmphoid  evince 
the  peculiarities  of  their  invasion.  Tlic  tonsils  enlarge  and  ulcei-ate.  TTie 
posterionvrviciil  glunda  enl»rt!;c,  and  in  niiuiy  itiHtiinces  tlie  <'ondyloid  glands 
of  the  elbow;  and  in  the  cellular  tissue  of  the  viscera,  which  in  largely  com-  M 
poscil  of  lynijiliatics,  we  find  the  later  and  more  imjiortant  lesions  ol  syphilin.  fl 
A  portion  ol  the  i)oidon  circulating  in  the  blood  gives  rise  to  the  cutaneous 
syphiiidcs — au  effort  at  elimination;  a  greater  part  still  coTitinues  to  travel 
along  the  lymphatics,  and  gives  rise  to  the  characteristic  glandular  and  visceral 
lesions  elsewhere  descril>eu.  In  the  tertiary  form  of  the  disease  we  find  no 
hardening  or  thickening  of  the  glands^  but  >Yhat  lias  been  termed  by  Collin  a 
"catarrhal"  affection. 

Cancer  of  the  Lymphatics. 

As  the  whole  subject  of  cancer  will  he  dealt  with  in  the  article  on  Tumors, 
it  is  proposed  to  do  little  more  than  allude  to  the  condition  in  the  present 
place. 


I 


I 


<  Some  researches  by  the  author,  now  going  on,  are  not  ready  for  publioatfoa 
■  ZiPtiiasen,  op.  cil.,  vol.  iii.  p.  117.     Quoted  bjr  B&nmW 
•  iCiymssvn,  op.  cit.,  vul.  iii.  p.  120. 
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Although  the  materies  rnorbi  of  cancer  is  well  known  to  traverse  the 
Irrophatics,  yet  primary  carcinonia  is  very  rarely,  if  ever,  met  with  in  the 
l^nnphatic  glands.  Billroth  is  decidedly  of  opinion  tliat  primary  carcinoma- 
tous affections  of  tlie  lymphatic  glands  are  of  very  rare  oixurrencc ;  but  aa  they 
are  the  i>art.s  which  give  passage  to  the  iluida  of  tlie  tissues  a^  they  pa^s  on 
[their  centripetal  course,  a  strict  sejwiration  would  only  l)e  jwis-sible  where 
heteropla-stic  new  formations  were  found  in  the  l^nnphatic glands;*  and  Paget 
lelattxj  that,  as  a  primary  disease,  scirrhous  cancer  of  the  lymphatic  glands  is  very 
ihiro,  the  cancer  which  most  frequently  appears  first  in  them  being  the 
f  medullary.* 

There  would  appear  to  l>e  but  little  doubt  that  the  eplthelioinntous  form  of 
carcinoma  is  invarialjly  of  epithelial  origin,  the  eititheliul  cells  being  most 
like  the  parent  cells  of  the  caucer  cells,  and  it  is  rciidily  sc'cu  liow  epithelial 
olementfl  would  select  the  lym|>h-cliannel8  for  their  passage,  owing  to  their 
intimate  association  with  the  mucous  membranes  and  skin  and  cellular  tist^ue. 
The  actual  passage  of  cancer  cells  alimg  the  ducts  has  not  been  oton  obscrvcil, 
but  when  the  glantL^  have  become  intected,  the  atferent  vessels  have  always 
been  found  loaded  with  cancer  cells ;  and  it  is  moi'e  than  probable  that  the  cancer 
juice,  or  altered  cells,  is  sufficient  to  induce  intcotion,  smce  we  tind  that  the 
eeooudary  growths  arc  precisely  similar  to  the  primary. 

A  study  of  carcinomatous  tumorsof  the  brciust,froin  their  frequency  and  posi- 
tion^afFonls  a  field  of  research  on  the  peculiarity  of  the  invasion  of  this  ncojdusm. 
The  views  of  Creighton'  seem  to  point  out  that  the  secondary  infection  of  the 
glands  is  caused  bv  pigment  cells,  which  either  act  ujK>n  tlic  lymphoid  cells,  or 
Undergo  rapid  self-multiplication.  Tliit^  would  sceni  to  he  lionie  out  by  the 
exjienment  of  engrafting  the  cuticle  of  the  negro  \\\Ui  a  granulating  si^re 
on  a  white  man,  when  it  was  found  tliat  the  pigmented  character  of  the  cell 
was  communicated  to  all  the  newly-formed  cicatricial  cells  of  which  the  dark 
culls  were  the  parents.* 

Dr.  Hoggans  views*  with  regard  to  the  mode  of  infecting  lymph  glands 
with  caJicer  may  be  briefly  stated  as  fullows: — 

U«iig  tlte  word  cancer  in  thegcnend  sense  (ftcirrhun),  amongst  the  most  important 
of  these  conclusions  are  tlie  fullowin«;:  — 

**  As  soon  as  the  lymptiatic  gliuida  become  affected,  all  the  lymphatic  vessels  be- 
i»cen  Ihem  and  the  mi>rbid  part  become  tilled  with  a  plug  formed  of  cancer  cells.   •   .   , 

**  Contrary  to  cxpecuttion,  the  lymphntic  vessels  on  the  distal  side  of  thu  tumors 
Income  also  tilled  up  with  a  plug  of  cancer  cells.  This  is  due,  apparently,  to  the  impao- 
ttoQ  and  accumulation  of  lymph  or  wandering  cells  coming  down  with  the  lymph 
ttnam  against  the  diat^d  ends  of  the  cancerous  plugs  in  the  alreikdy  occluded  lymph- 
atica,  and  there  tliey  themselves  become  cancer  cells  by  contiguous  infection.    .    .   . 

"by  prolonged  exposure  to  the  contagion  of  the  plug  of  cancer  cells  within  tlie 
■jnphaticSf  the  endothelial  cells,  which  form  their  sole  wall,  become  cancerous,  and  their 
nuclei  begin  to  swell  and  become  mttre  pellucid,  while,  although  the  cells  retain  their 
♦hnpeiind  position,  they  seem  to  change  iheir  nature."  .  .  .  '^  The  one  thing  needful  for 
llw  development  of  secondary  cancers  from  tlie  lymphatics  is  (he  presence  of  groups  *"f 
"iwdering  cells  in  close  proximity  to  cancerous  lymphatic  walls."  .  ,  ,  "  When  a 
l^niphatic  or  wandering  cell  becomes  infected,  it  gradually  increases  in  size  in  all  its 
I'lenientB,  and  if  originally  irregular  in  form  becomes  egg-shaped.  Tlie  cell  substance 
f^(«*r  (protoplasm  ?)  becomes  more  pellucid  and  reluses  to  stain  with  colors,  api>earing 
to  become  vacuolar,  which,  however,  it  does  not,  but  rather  reminds  one  of  the  externiU 
•welling  undergone  by  a   pellet   of  bard  gelatine  when  it  is  first  steeped  in  water. 

1  Billroth,  op.  oil.,  p.  162, 

*  Paget,  l^titnres  on  Sur^'ieat  Pathology,  p.  609.     1863. 

*  On  th«  Physiology  niid  I'lithology  of  Iho  Breast. 

*  Brynul,  Mntiual  of  tli«  Praotioo  of  Surgery,  2d  edition,  vol.  i.  p.  163, 

*  Trauaaotions  of  the  Pathological  Soduty  of  Londoa,  187H. 
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This  iwelliDg  goes  on  until  tlie  cell  has  reached  a  compiinitively  enormous  size,  when 
the  fubst&nce  proper  seems  to  melt  away  ns  a  fluid,  thus  freeing  it^  nucleus  (or  nuclei), 
which  now  becomes  the  actual  cancer  cell.     .     .     ,     Tlie  nucleus  of  the  wauderin, 
(or  lymph)  coll,  now  itself  become  the  cancer  cell,  may  increase  in  size  to  above  2 
times  Che  size  of  the  original  cell." 


I 


Gussenhaucr,  in  an  elabonite  paper  on  the  development  of  secondary*  tumors 
of  the  lymphatic  j^lande/  is  much  of  the  opinion  of  Creighton  and  Iloggan, 
though  modified,  Ilistologically,  his  observationB  are  evidently  in  favor  of  the 
theory  that  the  tissues  of  the  lyinphatio  glands  arc  transformed,  by  infection, 
into  a  structure  roj^embling  that  of  the  primary  tumor.  lie  mainly  agix-es 
with  Hoggan,  that  the  linear  cords  of  new  growtha  are  not  due  to  plugging 
of  the  lymphatic  veesels  by  cella  detachi^l  ti*om  the  primary'  tumor,  but  to 
proliferation  and  transformation  of  the  cpitlielium  all  along  the  Iymj»hatic 
veftaelB  by  continuous  extension  of  infection.  He  does  not  find  that  the 
afferent  vessels  or  the  periphcml  lymph  sinuses  are  occupied  with  transported 
cells  or  beginnings  of  new  growths;  but  in  the  follieular  tissue  he  describes 
a  kind  of  corpuscular  element,  fertilizing  germs  {befnickiende  Keimc),  Tliey  aj*e 
carried  by  the  lyniplmtics  from  the  pnmar}*  tumor,  and  infect  constituent 
elements  of  the  gland  iu  such  a  way  that  they  become  trauefomied  into  the 
likeness  of  tumor  cells.  This  is  more  jwrticularly  observed  in  the  case  of 
nielanosis. 

As  a  complex  transformation  of  lymphatic  ^land  forms,  in  the  case  of  jiri- 
mary  colloid  of  the  rectmu,  Gussenbauer  dcscnlicsthe  chjiuge  into  spaces  lined 
with  ei>ithelial  cells  containing  colloid  material.  Tlie  cpifhctially-lined  spaces 
are  traced  back  through  several  stages,  and  ultimately  identified  as  blood- 
vasculur  chamiels,  whose  ei>ith«lial,  muscular,  and  otlier  elements  have  taken 
oil  active  proliferation,  and  ultimately  the  distinctive  form  and  armngement 
of  the  cells  lining  a  glandular  tube. 

Particular  attention  is  called  to  the  fact  of  the  participation  of  the  various 
coat^  of  tlie  l»loodvcssels  in  the  formation  of  the  secondary  new  growths. 

Clinically,  as  to  the  detection  of  non-iiitiltrated,  infiltrating,  or  infiltrated 
glands,  there  is  obviously  great  difficulty  in  the  early  stages  of  the  disease. 
We  know  well  that  in  the  normal  condition,  glands  vary  much  in  size  in  the 
quite  liealthy  individual,  and  the  advice  of  the  surgeon,  in  cases  of  cancer, 
is  mrely  Htnight  until  the  alfcction  lias  made  licudway.  If  we  take,  for  in- 
stance, the  brcitdt,  wlieiue  most  of  the  clinical  investigations  have  been 
made,  we  find  that  almost  invariuljly,  at  the  time  of  examination,  the  glands 
are  involved — an  aid  to  diagnosi:*,  truly,  but  greatly  against  our  success  in  ope- 
ration. The  great  clinicid  (piestion  to  be  answered  is,  "  When  do  tlie  glands 
become  nfi'eeted  ?"  and  any  statements  as  to  the  rate  of  infection  would  be 
of  the  greatest  clinical  value.  Any  enlarged  lymphatic  gland  in  the  neigh- 
borln^od  of  a  cancer  must  be  reganlcd  with  suspicion,  and  treated  accord- 
iiiglv;  hence  the  necessity  of  emptying  the  axilla  of  its  glands  ui  excisions  of 
the  1>rcast. 

To  brielly  summarize  what  has  been  said,  we  may,  from  what  we  know  at 
present,  assert  that ,  as  far  as  the  infection  of  the  lymphatic  system  is  concerned, 
syphilis  is  a  virus,  jiossibly  a  "contagium  vivurn,"  invading  tlie  lymphatics; 
and  that  cancer  is  a  dyscrasia  (jMiThajts  hereditary),  which  by  means  of  the 
connective  tissue  involves  a  jnirt  or  jiarts  of  the  entire  system.  The  term 
cpitht'liosis^  as  suggested  by  15ra»lley,  seems  to  be  a  generalization  of  con- 
venience. The  question  of  visceral  cancer  and  its  relation  to  the  lymphatic 
system  will  be  found  treated  of  elsewhere ;  those  j>oints  which  are  of  special 
interest  to  the  surgeon  liave  been  alluded  to  in  the  present  article. 

■Zeitschrift  t.  HdUkunde,  M&n,  18S1.    L'oberdiG  Eutin'ckelaTigd.ft«o.  Lymphdrtiaengeschwulste, 
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BiBLiOGBAPHT. — The  more  recent  accounts  of  the  relation  of  cancer  with  the 
lymph  system  will  be  found  in  papers  by  Waldeyer,  Die  Entwickelung  d.  Carcinome, 
Virchow's  Archiy,  Bd.  xli.  S.  470 ;  Gussenbauer,  Ein  Beitrag.  z.  Lehre  t.  der  Yer- 
breitung  des  epith.  Krebs  auf  Lymphdrusen,  Arch.  fUr  klin.  Chir.,  1872 ;  Id.,  Ueber  d. 
Entwick.  d.  second.  LymphdrflsengeschwiUste,  Zeitschrift.  f.  Heilkunde,  M&rz,  1881; 
Billroth,  Lectures  on  Clinical  Surgery,  1882 ;  Curnow,  Gulstonian  Lectures,  1880 ; 
Rindfleisch,  Lehrb.  d.  path.  Gewebelehre,  1875 ;  A.  v.  Winiwater,  Die  allgemeine 
chirurgische  Pathol,  und  Therap.,  1880  ;  Chambord,  Du  Carcinome  primitive  des  Gan- 
glions Lymphatiques ;  Kocher,  Primares  Achseldrusencarcinom.  nach  chronische 
liastitifl ;  Creighton,  Pathology  and  Diseases  of  Breast,  1 879  ;  Hoggan,  Transactions  of 
the  Pathologi<^  Society  of  London,  1878,  and  Archives  de  Phva.  Norm,  et  PathologiquOy 
1880. 
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Bloodvessels  are  the  miiscalo-elastic  tubes  and  hollow  muscles  which 
recoivo,  contain,  and  convoy  the  blood  in  animaU,  and  in  man.  They  are 
naturally  divided  into  three  distinct  groups  or  systenw,  whereof  each  is  cha- 
racterize by  certain  well-known  features,  namely,  the  arterial^  the  rv7iOTW,  and 
the  capillary  ;  together  with  a  central  organ,  the  heart.  In  this  article,  then, 
we  slmll  have  to  consider,  severally,  the  traumautic  lesions  of  the  arteries^ 
the  veinSy  the  capillaries,  and  the  heart,  which  niay  chance  to  require  tlie 
attention  of  surgeons.  But  injuries  of  those  vts^selfi  are  of  no  especial  mo- 
ment to  surgeons  nidess  they  cause,  or  are  liuhle  to  cause,  (1),  hemorrhatjv ; 
MX  {2\  destructive  injlamtiiation  of  the  injured  vessel  itself;  or  ^  {^\  gangrene 
of  the  parts  supplied  or  nourished  by  the  injured  vessel.  We  sha^ll,  there- 
fore, have  to  discuss  not  only  the  several  kinds  or  modes  of  injury  to  which 
the  bloodvessels  themselves  are  exposed,  but,  likewise,  the  heniorrliagee, 
the  vascular  in^ammations,  and  the  gangrenes  which  experience  has  shown 
to  reault  from  these  injuries. 


SUROICAL  nEMOKKFlAGR. 

Any  effusion  of  blood  from  the  vessels  framed  to  hold  it,  whether  attended 

with  ruptui-e  (wound),  or  occurring  without  rupture  (wound)  of  their  walls, 

is,  in  the  broad  or  unrestricted  sense  of  tlio  term,  a  hemorrhage.     Now,  su<'h 

effuaions  of  blood  mav,  in  re^spect  to  origin,  be  spontaneousy  or  they  may  be 

^numatic.     The  first  belong,  for  the  most  part,  to  the  domain  of  medicine; 

tbe  latter,  exclusively  to  the  domain  of  surgery.     But  not  all  the  extravasa- 

lior»  of  blood  which  are  caused  by  itijunes,  and,  therefore,  are  properly 

called  traumatic,  should  be  denominated  examples  of  surgical  hemorrhage. 

l''or  instance,  it  is  hardly  worth  while  to  dignify  a  sini]4e  ccchyniosis  of  t'lic 

skin,  or  a  common  "  black-eye,"  by  styling  it  surgical  hemorrhage,  although 

thfc  discoloration  is  wholly  dependent  on  the  extravasation  of  blood  from 

vwaela  ruptured  by  violence.    So,  too,  with  most,  perhaj>s  with  all  traumatic 

"wnorrhagcs,  that  are  essentially  trivial  and  require  no  treatment.     It  seems 

^eir,  then,  that  the  term  surgical  hom*)rrhage  should  lie  applietl  to  those 

lutanccs  of  the  traumatic  extravasation  of  bliKxl,  only,  whicn  are, /jfr  .sr,  of 

wch  \irnx>rtance  as  to  rc^juire  surgical  treatment,  or  which  prf»ve  fatal  in  default 

«  iiuch  treiUment.     But,  there  also  are  certain  hemorrhages,  which  are  not 

^lUUitttLc^  lliat  demand  the  employmeut  of  surgical  measim-s  for  their  arrest, 

(45) 
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as  well  n»  the  cM6B  just  mentioned.  For  instance,  bleedings  from  tLeuobO 
which  necessitate  the  operation  of  plugging  the  nostrils;  bleeding  from 
nlceration.s  of  the  tonfiils  wliich  iM?nctrat«  the  internal  ciirolid  arten*,  and 
make  iiocessary  the  ligation  of  that  vessel  or  its  parent  trunk  ;  bleedings  frt)m 
abseesBes  whicli  lay  oj>en  the  arterial  canals  of  any  part ;  bIcK'dings  from 
aneuriflms  about  to  burst,  which  can  be  controlled,  if  at  all,  onl}*  by  ^unrical 
j)rocedures,  etc.  Moreover,  there  are  goo<i  reasoun  why  thcne,  too,  should  be 
called  surgical  hemorrhages ;  for  they  are,  in  tact,  examples  of  surgical  affec- 
tions attended  by  bleedings  that  require  surgical  treatment.  The  term  Hur- 
gical  hemorrhage,  then,  properly  belongs  to  all  bleedings  that  ivsult  from 
injuries,  from  surgical  operatioiip,  and  from  surgical  diseases,  which  need 
surgical  treatment ;  and  the  expi'ession  slutuld  Ix;  strictly  used  to  convey  these 
ideas,  AMicn  employed  for  this  purpose,  the  phrase  surgical  hemorrhage  iai 
oftentimes  very  convenient  and  useful. 


1 


Impoktanck  of  thk  BriUEOT. — Xotwithstandiiiff  the  importance  of  "shock,' 
hemorrhage  U  tlie  most  serious  of  all  the  complications  attending  wounds  in 
gouc'i-al.  More  lives  are  lost  from  it,  either  directly  or  indirectly,  than  from 
all  the  other  conse<iuer»ces  combined,  that  flow  from  such  injuries.  Of  the 
Blain  in  battle  during  our  War  of  the  Rebellion,  1  can  testify  from  personal 
observation  that  a  very  large  share,  about  one-half  1  think,  but  possioly  even 
more  than  that,  yrcrished  oy  hemorrhage  from  wounds  of  the  large  blood- 
vessels of  the  neck,  chest,  abdomen,  gKun,  etc.,  or  from  wounds  involving 
vital  organs  like  the  brain  and  lungs,  the  l»leeding  whereof  caused  deadly 
compression  of  these  organs,  before  t*uccor  con  hi  be  afforded.  fl 

In  a  great  many  wounds,  the  first  thing  needed  is  to  stop  the  bleeding.  In^ 
womids  genemlly,  the  symptom  which  most  alarms  the  bj^standers,  the  jiatient 
himself,  and  too  often  the  sun^oon  also,  is  hemorrhage,  and  frequently  it  de- 
mands immediate  attention,  mii  to  openite  successfully  for  this  comjtlication, 
the  surgeon  niust  divest  himself  of  all  fear,  "  and  learn  to  look  boldly  on  the 
oprn  nio!i*hs  of  arteries."  Tliis  terse  saying  of  KolH.'rt  Liston  should  be 
graven  un  the  memory  of  every  one  who  aspires  to  become  a  surgeon.  Kow, 
It  is  highly  befitting  to  know,  and  also  to  tell,  how  the  student  of  surgery 
may  divest  himself  of  nil  fear  in  tlie  pi-esence  of  hemorrhages  that  are  great, 
and  by  what  means  he  may  learn  to  look  boldly  on  the  ojven  mouths  of  arte- 
ries that  arc  large.  Such  tipectades  naturally  upnal,  and  stujjefy,  and 
paralyze  men,  unless  their  miudt*  have  been  si>  stix^ngthened  and  prepared  by 
special  tra.inuig  and  forethought  that  ihvy  can  view  them  intelligently,  and 
to  some  extent,  also,  consider  tJiem  as  experiments  on  the  livmg  human 
animal,  accidentally  performed,  which  nevertheless  should  be  ailndy  and 
uci^urutL'ly  noted,  for  tlie  advancement  of  our  knowletlge.  By  special  train- 
ing and  foro-thinkin'%  then,  the  surgeon  may  ac(iuire  self-reliance  to  witness 
any  hemorrhage  without  dit^may,  and  to  look  on  the  open  mouths  of  any 
arteries  with  complete  self-jtossession.  But  to  reacli  this  end,  his  training 
must  be  coiithuied  mitil  he  gets  an  acciirute  and  ready  knowledge  of  the  sur- 
gical anatomv  of  the  bloodvessels;  a  complete  kiiowle<lge  of  tne  symptoms 
and  prognostics  of  hemorrhage  itself;  a  thorough  understanding  of  Kature'a 
(.iwn  hemostatics;  and,  finally,  a  ]ierfect  acquaintance  with  the  hamiostatics 
devised  by  surgical  art.  Amussat  indeed  thought  that, in  order  to  know  how  to 
arrest  a  hemorrhage,  it  was  neccssjiry  to  have  tied  the  arteries  in  animal  vivi- 
sections. Tlic  surtreon's  fore-thinking  should  largely  consist  in  scrutinizing 
the  reportal  cases  of  hemorrhage  in  all  regions  of  the  body,  in  ascertaining 
the  causes  of  bucccss  or  failuix*,  and  in  considering  them  with  a  view  to  de- 
vise, if  possible,  In^tter  ]>lanH  of  treatment;  lor  reported  cases  of  hemor- 
rhage are,  in  reality,  accounts  of  accidents  which  are  liable  to  occur  again. 
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He  must  continue  to  ponder  in  this  way  on  tljo  recoixled  exiimples  of  heinor- 
je,  until  ho  thoroughly  tunnliarizes  hiiuself  boi'oix'hand  with  exactly  what 
►uUl  be  done  in  every  class  of  cases  and  in  every  i"egion  of  the  body,  together 
with  all  the  exceptional  cK-currencert.  The  late  and  lii^hly-eHteeined  Dr. 
Otis  jurttl}^  observed:  "It  id  hardly  pos*?ible  to  unduly  miiltiitly  illustmtionrt 
of  the  management  of  wounded  bloodvessels;'**  and,  no  doubt,  had  the  above- 
mentioned  use  of  such  illustrations  in  view  when  he  iMiMined  the  woixls.  In 
brief,  then,  it  is  by  thorough  siieeial  training,  and  Ijy  patiently  fortifying 
himself  from  the  exp<Tienee  of  pat^t  genyrationts,  that  the  Kurgeon  ac([uiix« 
the  boldness  and  positiveue^ss,  the  promptness  and  dexterity,  which  are  de- 
maudetl  in  the  trcjitment  of  wounded  bloodvessels.  But,  if  he  have  done 
othenvise,  the  anxiety  and  enibarmssnient  which  lie  nianifestes  in  the  presence 
of  hemorrhage  wilt  show  how  insufficient  on  this  jM>int  hie  Kurgical  knowledge 
and  ability  really  are.  Thus,  it  appears  that  the  injuries  of  bloodvessels  and 
their  conse<pieneeti  are  subjects  of  very  great  importance  to  both  patients  and 
gurgeone,  and  tliat  it  is  scarcely  possible  to  make  any  discussion  of  them  too 
thorough  or  elaborate. 

NoMEXCLATURE  OF  IIemorrhaqe. — Sufgical  hemorrhages  are  called  external 
or  irUenml^  accoixling  to  the  situation  or  direction  of  the  flow  of  blood  in 
respect  to  the  body  at  large,  whether  it  be  without  or  witliiu  the  same ;  but 
they  are  mostly  external.  Interna!  extravasiitions  of  blood,  liowever,  are, 
uiK>n  the  %vhole,  more  dangerous  than  those  which  arc  external. 

Surgical  hemorrhages  ai*e  said  to  be  pelvic^  alHiominal^  thoraeie,  axUlanj^ 
«rr«?<w,  brachial^  femoral^  etc.,  accorduig  to  the  region  of  the  body  in  which 
lhc\'  occur. 

Surgical  hemorrhages  are  also  de6c.ribe<l  under  tlic  names  of  urethral^  renaty 
eplploif\  gusiric^  ftcptitiCy  pulmonary^  etc.,  according  to  the  organ  that  is  wounded 
and  bleeding- 
Surgical  hemorrhages  finally  are  denominated,  (1)  arterial^  (2)  venous^  and 
(3)  capiUaryj  according  to  the  system  of  vessels  from  which  the  bleeding 
prooeedft ;  and  each  ot  these  varieties  has  much  practical  importance. 

(1)  Arterial  HemorrJuxgc — In  arterial  lieraorrhage,  the  blood  usually  has  a 
bright-red  or  scarlet  color,  and  flows  in  a  jerking  stream,  or  per  salhmx ;  and 
the  jets  are  synclironous  with  pulsations  of  the  arteries  themselves.  Between 
the  jets,  however,  the  fiow  does  not  entirely  eeatie;  tlie  stnuim  is  in  reality 
Aoontinuous  one,  whose  volume  is  swollen  by  each  arterial  j>ulsation.  This 
!ftct  I  hav«  often  noted  in  the  arteries  of  the  scalp,  face,  and  extremities, 
when  they  were  cut  in  wounds  of  these  parts  luiving  such  extent  and  form 
as  to  expose  the  open  mouths  to  view  ;  \\\  wounds  cause<l  by  accidents,  atid 
by  surgicjil  oj>eratu>n«.  The  bl(H)d  issues  in  jets,  for  the  most  part,  from  the 
proximal  oritice  only.  The  blood  which  esca])es  from  the  distal  orifice  is 
ireiierally  dark-colored,  and  flows  in  an  even  stream,  like  that  which  flows 
troni  wounded  veins.  But  in  some  parts  of  the  body,  where  the  temiinal 
bmnehes  of  the  arteries  inosculate  with  exceptional  freedom,  the  blood  may 
in  jets  from  the  distal  as  well  as  from  the  proximal  end  of  a  divided 
sry ;  this  oceui'i-enee  I  have  often  witnessed  in  wouuils  of  the  scalp  and 
especially  in  those  seatetl  near  the  median  line;  I  have  also  met  with  it  in 
woonde  involving  the  planUir  and  palmar  arches,  respectively,  and  in  wounds 
of  the  forearm.  When  the  blood  esi^ajies  from  the  distal  orifice  in  jets,  it 
Kkewifie  retains  the  bright-red  or  arterial  hue.  Wlien  from  any  cause  a 
^"irous  hemorrhage  continues,  the  jets  soon  beoonie  less  sti-tingly  marked, 

*  Mfldittl  Aod  SargicAl  History  of  tU«  W&r  at  tli«  Eabellion,  Seooud  Surgioal  Volume,  p.  3:24. 
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beoaofle  tiie  volumo  of  bloml  in  circulation  is  rapidly  diminishing:,  and  at  thff 
same  time  the  hearts  action  is  growing  weaker.  The  height  and  force  of  the, 
jet8  are  also  greatly  nuMli tied  by  the  size,  shajK^  and  directness  or  indirectn 
of  the  aperture  in  the  integuments  and  other  purts  external  to  the  injured 
vessel.  Tlius,  other  things  iK'ing  equal,  the  jets  are  more  strongly  marked 
when  the  artery  has  been  opened  directly,  and  with  free  incision — by  a  sflbre- 
cut,  for  instance — than  when  it  has  boon  indirectly  piercwl  by  a  stab  with  a 
narrow-bJadcd  knife.  Again,  the  jets  vary  in  accordance  with  the  magnitude 
of  the  injiuxni  vessel  itself,  and  tho  extent  to  which  it  has  been  laid  ojx-u. 
So  obviously  true  is  this  part  of  the  description,  that  no  illustrative  example 
is  needed. 


(2)  Veiwus  hemorrhage. — In  venous  hernorrlinge,  the  blood  has  a  dark-red 
or  maroon  color,  and  usually  is  found  flowing  in  a  dull,  steady  stream.     But 
in  veins  which  lie  close  to  large  arteries,  the  pulsatory  movements  of  these  ves- 
sels may  be  commnnieated  to  the  contents  of  the  veins,  and  thus  when  th 
veitirt  are  wounded,  a  tlirobbing  motion   may  lie  diseemible   in   the  strc« 
wliich,  however,  can,  with  a  little  care,  be  readily  dit^tingnished  from  the 
saltum"  of  arterial  hemorrhage.     Again,  in  certain  fonns  of  caixliac  <ii&efl 
where  the  tricuspid  valve  does  not  completely  close,  the  regurgitation  con 
quent  thereon  may  be  attended  by  a  i^eculiar  j)ulsjition  in  the  jugular  an 
other  veins  near  the  chest,  synclirunous  witli  pulsation  in  the  arteries ;   but 
this  condition  is  easily  recognized  when  attention  is  called  to  it.     Further- 
more, in  gunsliot  fractures  of  the  skull  with  lacerations  of  the  dura  mater, 
where  the  shot  and  trephine  holes,  and   removal  of  the  detached  fragraen 
of  bone,  had  opened  the  ci-anial  envity  extensively,  I  liave  wnxnil  times  si 
the  reeipimtory  movements  produce  a  notable  rise  and  fall  of  blood  in  the 
cerebral  veins  and  sinuses,  synolu-onously  with  the  respiratory  movements 
themselves,  the  blood  rising  with  the  expirator}^  and  falling  with  the  inspi- 
ratory movement ;  and  IdocMl  when  settled  into  the  bottom  of  these  wound 
from  venous  and  capillary  oozings,  was  also  observed  to  trickle  away  in  <xa 
respondingly  intermittent  streams.     But  the  suetion-power  which  the  ch 
exerts,  through  the  movements  of  respiration,  upon  the  great  veins  that  entfl 
it,  acts  much  more  strongly  still  on  the  contents  of  tho  contiguous  veins,  fo 
example^  the  veins  of  the  ccTvieal,  clavicular,  and  axillary  reg-ions;   an 
hence  venous  hemorrhage  in  these  regions   may  be   attendetl  with   stroi 
wave-like  motions  in  the  stream  that  correspond  to  the  breathing.     Hem 
in  these  I'egiotis  also,  venous  hemorrhages  may  be  attendetl  by  the  entraol 
of  air  into  the  wounded  veins,  it  being,  as  it  were,  sucked  into  the  o 
mouths  of  these  veins  by  the  inspiratory  movements. 

Venous  hemorrhages,  in  general,  are  easily  recognized,  and  give  but  Htt 
trouble.    Occasionally,  however,  the}*^  spring  from  great  vessels — for  instano 
the  internal  jugular,  the  axillary,  the  subclavian,  the  iunonjinate,  the  azy 
the  cavie,  the  iliacs,  and  the  common  femoral  vein — and  then  they    m 
qiiiekly  destroy  life.     Examples  of  this  will  be  adducetl  in  the  section 
Wounds  of  Veins. 

Varicose  veins  of  the  leg,  thigh,  rectum,  etc.,  bleed  when  thej  burst,  wi 
a  double  force;  for,  being  unprotecteil  by  valves,  they  possess  a  reflux  i 
reerurgitated  cuirent  of  blood,  as  well  as  a  direct  one.  towards  the  ajHTture, 

Ilemorrhages  from  the  almost  valveless  veins  of  the  head  and  neck  ma 
be  greatly  increased  by  the  struggles  and  cries  of  patients,  especially  wh< 
restraint  is  einployinl  and  tlie  jK)sture  is  recumbent. 

Supei-fieial  lacei-ations  of  the  liver  bleed  inordinately,  because  the  hepaq 
veins,  being  not  contractile  and  not  surroundc<l  with  loose  tissue,  cannot  cl 
uor  even  collapse  when  divided,  and  their  mouths  are  held  open  by  tlie  si 
ruunduig  structures. 
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But  in  luost  csk&es  where  veuoua  Leiiiorrliage  proves  troublesome,  it  is  be- 
there  16  some  uudue  preesure  acting  upon  tlie  veins  above  tbe  seat  of 
ixnorrhaee,  that  is,  between  it  and  the  heart.  The  loosening  of  the  tour- 
pet  stops  ijleecling  from  tlie  veins  of  a  sturnj).  At  the  Ixittle  of  Ball's 
Haff,  I  saw  u  soldier  having  a  shot  Hesh-wound  of  the  left  ana,  who  waa 
mch  Weakened  and  eXi^iiguinate<.l  i'nnn  u  venourf  lieinorrhnge  tliat  was 
wtiel  by  ai»pljing  an  improvised  tourniquet  abovu  the  wound  (it  was  done 
>r  a  comrade),  autl  was  readily  stopped  on  ixjmoving  the  cause.  The  late 
Irs.  Neill  and  McClellan,  of  Philadelphia,  were  called  one  night  to  see  a 
rmitu;  man  who  had  lost  a  *^  deluge'' of  blood  in  bed  from  return  of  the 
>lwihug  six  hours  at\er  venesection,  and  found  that  the  tiitficult\'  Ijail  pnv 
Oi^ileii  from  the  tightly  retracted  sleeve  of  a  woven  undershirt,  which  hud 
Dot  been  drawn  down  into  place  along  with  the  shiit-eleeve  after  tJie  vene- 
section was  over.  On  another  occasions  McClellan  "was  called  back  to  sup- 
itrwsa  frightful  venous  hemorrhage,"  in  a  ciuse  where  ho  liad  removed  a  very 
iluge  tumor  involving  one  of  tlie  breasts  of  an  uinnarried  woman;  and,  on 
opming  the  dressings,  found  that  the  long  strips  of  adhesive  ]>laster,  put  on 
til  mauitaiu  the  apposition  of  the  edges,  had  tightly  i-i^nnpresseil  several 
je  varicose  cutaneous  veins,  above  and  in  front  of  the  wountl,  i.  /•.,  on  the 

side  of  it ;  "  the  moment  the  striiis  were  removed,  the  hemon"hao;e 
•n 

Mosculttf  contractions,  whether  voluntarj-  or  otherwise,  favor  the  occurrence 
ofveuous  hemorrhage  in  the  limbs,  becjiuse  of  the  c»ompre8Hion  they  exert  on 
the  vru(mde<l  vein;*. 

V«oou3  hemorrhage  mav  also  bo  inerease*!  by  placing  tlie  wounded  part 
in  ft  depending  position,  wLereby  the  blootl  gravitates  towanls  the  liole  in 
iheveiu.  I  have  often  noticed  this  fact  in  amputating  the  thigh.  On  lifting 
Qpdie  stamp,  the  hemorrhage  from  the  femoral  vein  genendly  ctuises.  On 
Avopseiag  it  again  the  bleeding  may  return. 

Often,  when  venous  hemorrhage  occurs  in  one  of  the  greiit  cavities,  it  may 
prove  fatal  not  ordy  by  rejison  of  the  quai»tity  of  bloo(l  that  is  effused,  but 
»Wi  k-cause  of  its  confinement  in  the  cavity;  for  instance,  whon  a  ruptured 
flnos  of  the  duni  mater  bleeds,  death  tixjm  eomj»ression  of  the  brain  not  un- 
fre^ueiitly  follows, 

(8)  OtpiUnry  Hemorrhage. — In  capillary  hemorrhage,  the  blood  discharged 
isnot  as  nright-re*l  as  the  arterial,  nor  yet  is  it  as  dark-red  as  the  venous 
blooj;  and  thus  it  has  a  peculiar  color  of  its  own.  Moreover,  It  d<K*s  not 
i!*ue  in  diBtinguishable  streams  from  the  atfecte^l  vessels  or  parts,  but  appa- 
Mitlr  oozes  out  of  the  bleeding  sm'face.  Capillary  bleedings  are  generally 
fiiittll  or  moderate  in  extent;  sometimes,  however,  they  are  so  profuse  as  to 
igLT  and  even  de&troy  life. 

►diary  hemorrhages  are  often  met  witli  on  the  free  surface  of  mucous 
^Mmbniuec*;  for  instance,  on  that  which  Hues  the  nasal  fossse,  the  gums,  the 
ftrethru,  etc. 

The  ca[tillariea  when  woundeil,  as  a  rule,  do  not  blee<l  nnu^h,as  already 
^iodkaLei).     A  single  gush,  or  at  most  a  few  gushes  CKvur  h\n\\  their  oj»en 
itbs,  which  are  at  once  shut  u]>  by  contraction  of  the  nmsctdar  fibres  in 
walls,  and  then  the  blec^ling  is  at  an  end. 

letimcd,  however,  the  cai>illarie.s  when  wounded  ibi  not  contract  imme- 
itely.  nor  even  sjK'eilily,and  then  they  nmy  discharge  it  grrat  dcjil  nf  lilood 
rforv  the  flow  can  be  arre?^ted.     I  have  seen  this  hapjxMi  in  amputatitnis  an<L 
'      cuttiiig  operations  performed  in  parts  that  were  mllameil ;  and  examples 

•  PnndplM  ftnd  Practice  of  Surgery.    By  Qeurgt;  MLClellan,  M.D.,  pp.  194-198. 
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of  it  will  be  preeentod  in  the  section  on  Far^nchvTmktoas  IlemutTLagc.  In 
opendoos  performed  bj  the  bloodleas  meth*^  of  Eninareh,  tarxlinees  of  cou- 
tnctiim  i>n  the  piart  of  the  woaiided  capilLuiea  laaj  subsequently  be  attended 
with  the  loss  of  much  hl«xwL 

Cnpilbrr  heniorThftgv?t  in  eranulating  woundi?  aiaj  be  prr)dueed  by  exccssirs 
in  drinking,  and  by  mdulgeooe  in  veuer)' ;  I  have  seen  examples  of  both 
•ii>*tdentt^ 

Capillary  Iwnaorrhages  in  granahitinf  wotuKk  too.  are  often  caiued  by  the 
fomiatioD  of  thrombi  in  the  voiiki^  which  shoald  carry  the  blood  away  from 
thoe  vcNmda;  rannt  ilhistrating  this  point  will  also  be  adduced  in  the  section 
on  Puvndityinatoiis  Hemorrliage, 

The  <^ier  &ctora  et»ncerued  in  producing  the  bleeding  from  cajiillaries 
which  require  auixieal  tivatment,  are:  1.  txcessive  blt^-pres^ure  in  the 
arteries  wherry  tne  capillaries  themselves  are  burst  open  and  the  blotvl  va 
Ibraed  oat  through  minute  rvnt8  in  il>eir  walk:  e.y.,  the  na^il  lieniorrlingi^ 
often  met  with  in  Bright':?  di^^a^.  tlie  heioorrhag¥«  from  granulating  i*urfac^"a 
which  resiuU  frvHn  iinluIgeiKie  in  venerv  and  fn>m  exoeMve  drinlcing,  etc. ; 
2-  Inability  on  the  part  of  the  capillaries  themselves,  wboi  severed, ^o  coin 
tiBcC,  aikd  thnA  clo^  their  open  mouthis  in  coneaequence  of  iiandysis,  more 
or  leas  oonudete,  of  their  walla ;  and  3.  Obstruction  to  the  onward  flow  of 
blood,  whicn  is  not  unfrvuuentlv  caused  bv  oocla:*ioii  (plugging)  with  coagula 
or  thromH  of  the  veioa  that  d^uld  conAuot  ihe  blood  away  from  wounds 
and  granalatinf  eorfaces:  <.y.,  (laivnchvmatoiM  hemoirhagc  occurring  in 
pywrnia  and  other  debilitating  di$eae«ss  which  pntduoe  thix>mb(«ia. 

But  all  the  traumatic  hemorrhages,  those  that  are  internal  m  well  aa  tho«e 
that  are  extemaU  ainl  tho^e  procee«ling  fnun  wounded  veiu»  and  capillaries 
as  well  as  t]K^<^  prvKiiiHling  from  wounded  arteries,  ai^  natarally  K'parable 
into  four  disrluot  grx»ap«  or  daana,  eadi  of  whiefa,  in  pffBt*tice,  haB  great  im- 
portaiKe^  viz. :  (1).  iVnnory/  (2)l  Imtermedimry ;  (3).  iieetrndary ;  and  (4).  i 
^remtk^mtthms  hemorrfaa^.  Xow,  this  cla«»ificatYon  of  the  traumatic  hemor-  I 
ilMi£fr  while  quite  nnarbitrary,  is  :»till  very  oaelul  lor  purposes  of  study  and 
deocri|4i<>n ;  and  this  cinnimstanc'e  should  commetid  it  to  general  favor  and 
aoc«ptano& 

(I)  B^  primary  hemcrrkti^  ia  mcwat  the  efinrioo  of  blood  which  usually 
attiends  immediately  upon  thewouwlingof  Moo^lvesiieK  that  i?,  the  haemorrhage 
which  takes  place  at  i1h>  moment  ti»e  wound  is  inflicted.  Its  phenomena  vary^_ 
coondvably  acronling  to  whether  it  proceeds  frotn  veins*,  fnnu  »rteric«^H 
or  from  capillaries^ ;  and  when  it  pnxveds  from  a  wounded  arteiy,  the^^ 
pbe«Knneua  vary  with  the  extent  of  the  a}ML^rture  in  it«  wulK  that  i^.  aivord- 
U^  to  wht>tlier  the  veoad  is  completely  or  only  [artially  divi<ied:  they 
ako  vary  with  the  nature  of  the  wound  of  the  arterj-  ittself.  rliat  iji,  acconlin^ 
to  whether  it  has  been  inflicted  by  a  :ithar|»«  cutting  inetruimmt  which  would 
make  an  intnsed  wound :  iH*  by  a  shar|)-{K>iuted  instrument,  like  a  narrow  dag- 
ger, or  a  bayonet,  which  would  cau^^  a  p^ttrhcrtd  wound ;  or  whether  the 
veaad  has  been  torn  ncn>f^  by  stcvtchic^,  ao  as  to  sustain  a  (acarttfti  woin^d, 
&«cli  aa  aoOMdiDes  rv^nltt^i  fnnu  a  limb  being  oai^t  in  machinery;  or  whether 
tlie  itMts  of  the  v<>s.^*l  have  Uvn  bnii^ol.  thereby  snstaining  a  ftmiustd  wound ; 
or,  Anally,  whether  the  artery  h<t<  Uvu  orene^l  by  a  gimuot  mitaile,  which 
tts«iallv  makes  a  w\>ui>d  both  contused  and  bcerafed,  a  tfimMsf  wontkd.  Pri- 
marv  keroorrhage  is,  therefore,  a  subject  wlm'h  must  be  considered  in  con- 
nection with  the  se^voral  kinds  of  iiyury,  or  wounds^  to  which  the  bloodveeeels 
are  ex)M>inl :  ai^l,  in  our  di*i^rriptii>n  of  these  wounds,  8cver»lh%  a  full  dis- 
cnaaion  of  thii^  «^ubject  will  U>  prv«^iited, 

(^  By  iMfrriiMk/Mry  Aralorr/^fv  is  meant  an  eA«oo  of  blood  from  wounded 
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which  presents  itself  during  what  is  called  the  intorniediary  ijcriod  in 

Natural  hintory  of  wouiKU,that  i8,during  the  j>frit>il  that  intervenes  between 

^ike^tage  of  depression  fi-om  shock  on  tlie  one  Lund,  and  the  fttatje  wliieh  i* 

narktHl  by  the  oeeurrenoe  of  supiairation  on  the  other.     Intvrnie<liary  henior- 

.rtiAgos,  therefore,  couie  on  with  reaction  from  Hbottk,  bctorc  the  ai>ortnres  iu 

ruund«l  bluodvessel.s  are  securely  closed,  a^  well  an  belbre  the  appearanee 

purulent  matter;  either  becau!*e  the  blood  pressure  is  unduly  inci*ea.'*ed  by 

r-iwion,  or  because  the  external  compression  has  ceasetl  Ut  be  properl}'  iij*- 

'lit^i,  the  oetduding  eoagula  becorauig  thus  displaced,  and  the  blooil  flowing 

It  afresh. 

I)  By  secondary  haaorrhage  in  meant  an  effusion  of  blood  from  wounded 
la  which  does  not  occur  until  the  estublUhment  of  suppuration,  and  the 
6*!!i|aent  eepanition  of  elonglu*.  eschars,  etc.,  from  the  itijiired  vesselH.  It 
not  ap|)ear  liefore  the  tiftli  or  i^ixth  day  alter  tliu  liitlictioii  of  a  wound, 
is  m»»r*t  liable  to  hapi»en  about  the  twelfth  or  fuurteonth  day. 
(4^  ^y  fftrrtirhi/rmitoHs  hcmorrhtgc  is  lueant  a  r^ingnhieous  etfuision  in  wliich 
the  blood  di>es  not  issue  fn»m  the  \vomidc<l,  granulating,  or  ulcerating  ^ur- 
ikx,  in  di:*tinct  Htreains,  ]>ut  seeius  to  be  jw^mred  out  therefntni  by  a  process 
of  geticml  oozing  tliTOUgh  small  apertures,  that  is,  from  the  paix'nchyma  or 
fii»tancii  of  the  part. 

Each  of  the  three  last  varieties  of  traumatic  hemorrhage  will  be  thoroughly 
(ii*c*UM*^l  by  itself  iu  a  distinct  section,  after  the  wouuds  of  arteries  have  bceu 
littcribed. 

OossTiTCTiONAL  SiONS  OF  IIemorrhaoe. — By  loss  of  blood  or  hemorrhage 

utrikmgly    ehantred   appearance   of  the   human    body,  sometimes   called 

*?&)an^inRted  or  blcHxlless,  is  pi-odueed.     The  countenance,  ears,  lips,  buccal 

iaa«»ii3  membrane,  conjunctivic,  antl  >rcneral  integuments,  become  deiithly 

ftUid,  and  pinched  or  sliruuken  from  dcpartTue  (^f  hhKnl;  the  expression  b<v 

'*TO«  Uuigaid  or  vacant,  and  the  surface  is  wet  with  cold  sweat,  which  may 

»iADd  in  drops.     At  the  same  time,  the  functions  of  the  brain,  from  anaemia  of 

its  substance,  are  greatly  disturbed :  humming,  i-oaring,  or  ringing  sounds  are 

linni  in  the  ears:  a  thick  mist,  or  even  darkness,  pcrhai>s  iUnminated  with 

lu^  of  strange  light,  comes  befoi'e  the  eyes;  the  sense  of  feeling  is  be- 

UDmbed;  an<l  unconsciousness,  with  sync<»pe  or  co^lvuJsi^^n^,  follows.     Thci*c 

I i» iiUo  extreme  debility,  with  a  faint  voice,  feeble,  sighing,  <\y  gasjniig  r*'spi- 

Tutian,  and  small,  frequent,  weak,  fluttering,  or  even   scarcely  perceptible 

JiuUl    Sucli  are  the  general  symptoms  which  attend  and  characterize  exces- 

•ive  Ufcsa  of  blood,  whether  it  be  pouretl  out  externally  or  into  the  great 

^Titles  of  the  tnmk.     There  are,  however,  some  c<insiderid)]e  diftcR^ncea 

Wtweeii  The  symptoms  that  a|ii)ear  in  the  slow  and  in   the  sudden  hemor- 

riiWKi.     In  the  former,  the  patient  is  very  slowly  exhausted ;  at  each  return 

"f  Reeding  he  faints,  and  is  laid  in  bed,  and  apjiUcations  of  cold,  and  the 

'lag  it/sclf, save  his  life.      After  some  days,  he  rises,  pale,  languid,  mul 

ly ;  his  pidse  flutters,  and  is  hardly  to  l>e  felt;  his  briMthing  is  <piii*k  juid 

'US,  accoHiiuinied  with  sighins^  and  preat  oppression  ;  his  heart  paipi- 

Ulcs  on  the  slightest  exertion;  and  the  slightest  incllnntion  of  his  head,  or 

nrinir  sud'lenly  frfon  the  couch,  endangei's  fainting.      His  voice  is  low;  his 

«f  u  languid,  colorless,  and  of  a  jH'arly  white ;   his  flesh  feels  sol\  and 

•'*'!ly,  and  his  skin  is  ]>ale  and  yellowish,  gelatinous,  and,  as  it  were,  tmns- 

j>'nt,  like  modelled  wax.     After  this  stage  of  weakness,  the  bk^od  loses  its 

'.'•r:  fn>m  this  time  forward  it  is  a  bloody  serum  only  that  distils  frctm  the 

'^M'U ;  dr«Jin*y  appears;  and  the  sliifhtest  loss  c^f  b]o<>d  {iroves  fatal.     (John 

fell) 

Rat.  when  !he  patient  dies  suddenly  by  an  injpetuous  henuu'rhage  fi'om 
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Bonie  great  artery;  when  he  suwunibs  to  the  blee<ling  from  a  femoral  aneu- 
rism ;  wlien  he  is  wounded  in  the  clieHt  or  abdomen,  un<l  some  large  vessel  ia  ■ 
lH)uring  out  a  gi^eat  stivam,  the  blootl  circulating  at  large,  in  pluee  of  being  I 
tbrcwl  onward  by  the  amt  met  ions  of  the  arteries,  runn  baekwanl  toward  the 
hole  in  the  wounded  artery  from  all  [lartti  of  the  body.  The  arteries  no 
longer  pxiah  forward  tlie  contentH  of  the  veins;  the  blood  ceases  to  flow 
towainl  the  heart;  the  lieart  itjielf  ceases  to  act;  and  the  countenance  aiwumes,  , 
as  in  asphyxia,  a  livid  tinge  from  the  stagnation  of  venous  blood.  The  face  I 
Wconios.  all  at  once,  deadly  ]>ale,  the  circle  round  the  eyes  is  livid,  the  lij* 
are  black,  and  the  extremities  art?  cold.  The  patient  faints,  revives,  and 
faints  again,  with  a  low  and  quivering  jiulse;  he  has  nausea,  and  his  voice  J 
dis»j)i>eai-s.  There  is  an  anxious  and  mcessaut  tossing  of  the  annn.  with  1 
restlessness,  which  is  the  most  fatal  sign  of  all.  He  tosses  continually  fri»m 
side  to  Bide;  his  head  falls  down  hi  the  bed  ;  at  times  he  suddenly  raises  his 
head,  gasping  for  breath,  with  inexpressible  anxiety;  the  tossing  of  the  n 
limlMi  cuntinuc»s ;  he  draws  long,  convulsive  sighs;  the  pulse  flutters  and  ^H 
intermits  witii  the  breathing,  more  and  more,  and  he  expires.  The  counten-^H 
ancc  has  not  the  translucent  jwillor  which  is  mentioned  ahove,  but  the  elavey 
and  leaden  hue  which  painters  rej>resent  in  those  who  are  ass^issinated  or 
killed  in  battle.  (John  Bc*lL)  I  can  further  unite  with  this  graphic  writer  in 
stating,  from  my  o\vn  (>ersoual  observation,  that  the  incessant  tossing  of  the 
limbs,  which  is  commonly  renresented  as  the  sign  of  a  fatal  wound,  is,  in- 
deeil,  so  infallible  a  sign  of  aeatli  that  I  have  tiever  known  any  one  to  re- 
cover from  hemorrhage  who  exJiibitcfl  this  condition  of  indescribable  ix*st- 
lessness. 

But  some  of  the  symptoms  retjuire  additional  mention.  During  syncoiK* 
from  hemorrhage,  the  act  of  breathing  is  very  feeble,  and  performed  by  the 
diaphragm  alone.  After  syncope,  an  attack  of  vomiting  often  attends  the 
n-turn  of  consciousnesfl.  At  the  same  time,  as  the  heart  resumes  its  functions, 
ctmtnicting  fcclily  at  first,  but  aftcrwardn  with  i'reqiicncy  and  (H'casionally 
even  with  violence,  the  pulse  bci-omcs  quick,  jerking,  eoft,  and  easily  com- 
pressible, the  tube  of  the  artery  itself  being  large,  not  tense,  and  contracting 
very  imjverfectly  after  each  small  wave  of  blood  has  shot  through  it,  thus  con- 
stituting the  so-called  hcmorrhttgic  pvhc,  D',  instead  of  bounding  and  jerking 
and  thrdling,  the  pulse  is  feeble  and  soft,  perha|)8  barely  jx*rceptiV»le,  after 
ix'action  from  syncope,  it  ia  almost  certain  that  further  loss  of  blood  can  l)e 
prevented  by  motlerate  u»easures. 

Jlcmonhagic  Fever, — After  great  losses  of  blood,  a  condition  of  body  char- 
acterized by  a  tendency  to  feurile  movement,  with  ^rreat  irritability  of  the 
heart  and  arteries,  is  apt  to  set  in.  It  is  so-called  *'irntative  fever,"  combined 
with  anaMnia.  The  quantity  of  blood  in  the  i^y8tem  being  but  small,  the 
heart  and  jirtories  niuke  violent  efforls  to  supply  the  dcticiency  l\v  hurrying 
what  l»loo<i  there  is  forwanl.  lk*niMrr]mj!:ic  fever,  so-called,  is  marked  by  the 
eyniptdnis  of  great  loss  of  bhtml,  ullcrriatmg  with  peri(Mls  of  vascular  excite- 
ment, the  pulse  becoming  much  hurried,  fluttering,  jcrkin^^,  and  irregidar  in 
force  and  frequency;  slight  flunliings  of  tlie  face  with  brilliancv  of  the  eyes 
appear,  rapidly  passing  again  int(>  pallor  inul  syuc<qie;  atid  if,  at  last,  the 
hemorrhage  pixive  fatal,  delirium  and  c^mvuLsioiis,  with  extreme  restlessness, 
usually  preccMle  tlie  end.  (Kriclisen.)  The  synipttims  wliich  attend  hemor- 
ragic  fever  are  tlmr^e  of  high  tu"  intirdinatc  cxcitatitm  without  strength;  they 
ought  never  to  Ik.*  mistaken  for  those  o\^  inflannnation,  for  they  are  not 
attended  with  incivment  of  the  body-heat.  Wumlering  of  the  mind,  or 
ddinum.y  is  often  pivscnt  in  cnsi's  of  HiM-allinl  heniorrlmgic  fever.  It  is  never 
viol(?nt,  but  geiiemtly  of  a  hnv  muttering  character,  and.  is  best  treated  by 
administering  nutrients  and  stimulants. 
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Hmiorrha^c  Convulsions. — Aiiinial8  tlmt  are  ble<l  to  death  usually  exhibit 
liilattral  spasms;  so,  too,  in  man,  cpiloptit'orm  convulsions  are  u  direct  conae- 
^udiLV  of  sudden  and  coj»ious  I088  ot  lilood.  Some  jiersons  are,  by  nature, 
lu'ich  more  strongly  predisposed  to  the  occurrence  of  convulHions  from  lotw  of 
IM  than  others;  hence  it  happens  that,  in  occasional  instances,  severe  con- 
Mii*ions  are  cause<l  by  comparatively  small  losses  of  blood.  These  spasms, 
«allwl  by  i^oruc  cottvidsio  si/nco/HtitSj  are  C(jnipartMl  by  rnuny  to  those  of  epilepsy, 
WKJare  generally  tM>nsidere<l  to  be  epileptiform  in  diaiiicter.  The  pulse  at 
tlw  wrist  may  coutinne  deficient  or  barely  i>ercvptib!e  throughout  the  fit,  or 
rtinAy  return  long  before  the  close.  lleiuorrhugic  convulsions  are  not  of 
dty  fatal ;  generally  they  are  not  dangerous ;  and,  for  the  most  jwirt, 
fv  riehl  to  the  same  treatment  as  ordinarv  syncorje.  Great  care,  however, 
>utd  always  be  taken  to  keep  the  patients  head  in  a  depresseil  jjosition  a« 
a«  they  continue.  The  only  fatal  cases  which  I  find  montit)ned  by  prac- 
loners  Wei"e  of  jxitient^s  inn>roperly  treatetl  by  further  depletion,  or  who 
unwie^ely  rsiisinl  up  into  envt  postures  ot*  b<Mly,  whereupon  syncope, 
thout  reaction,  ensued. 
[i^reat  losses  of  bloo<l  also  cause  a  pinchc<l  appearance  of  the  face  and  a 
ioken  condition  of  the  whole  ImkIv,  for  the  size  oi"  tlie  organism  13 
:>lutely  Ict«ened  by  the  amount  ot"  the  bloud  ubstraeted  from  it ;  and  tlie 
in  bulk  at  the  same  time  falls  most  heavily,  or  in<lee<l  almost  etitireJy,  on 
(ft  Yvarts  exterior  to  the  framework  of  the  Ixniy.  The  pinched  and  ex- 
^  mated  api>earancc  which  the  cadaver  presents,  in  cases  of  death  from 
beiDorrhage.  carmot  be  produced  from  any  other  known  cause. 

The  constitutional  phenomena  of  hemorrhage,  when  it  is  excessive,  are 

strongly  marked,  and  of  themselves  are  ipiite  suiHeient  to  enable  us  to 

iticate  that  con<lition  with  certainty,  eveti  in  cases  where  the  extravur 

is  wholly  internal — for  example,  in  tlie  abdomiriul  or  thftmeic  cavity — 

where  no  trace  of  blood  appears  on  the  exterior  tif  the  hrnly. 

Some  j)er9on8  supjiortthe  loss  of  blood  much  In^t^r  than  others.    One  a<lult 

:ffWoon  on  the  abstraction  of  twenty  ounces,  another  will  bear  the  loss  of 

^fthau  ft>rty  ounces  without  swoonint^.     Y'ouu'j;  atul  vigorous  men  may 

ca  great  <pmntitv  i>f  l)loo<l,  and  yet  nilly.     Children  Innir  the  loss  <if  blood 

■,  yet   tlicy  nilly  <iuickly.     la  old  age  a  slight  hemorrhage  is  often  of 

un{>ortance,  l>eeause   the   ability  to  rally  is  but  small.     Death  from 

rha!ge  may  occur  suddenly  upon  the  patient's  assuming  or  being  plae^^d 

"1  in  erect  iM>sturo,  or  U|Kjn  raising  up  his  limd,  or  upon  lulowiug  his  arms 

•gs  to  lall  down  from  the  couch;  hence  all  such  changes  are  to  be  repnv 

We(L     Finally,  there  are  fatal  instances  of  hemorrhage  in  whieh  death  is 

not  so  nauch  to  the  quantity  of  blood  that  is  lost,  as  to  the  association  of 

.  >r,  or  of  prc-exLsting  disease,  or  to  the  influence  of  a  suicidal  purpose. 

[-Aft«r  sudden  and  exliausting  hemorrhages,  especially   those  wtiieh   are 

r»at  t»  pnive  fatal  unless  tnmsfusion  be  juvmiptly  employed,  the  injured 

ti^riefi    arc  sometimes  seen    lying    in  the  wounds  collapsed,  and   witliout 

;g  any  signs  of  pulsation.     It  is  beeaiise  the  waves  of  blood  have  not 

momentum   imparted  to  them  hy  the  heart  to  reach  tlie  severed 

[enes.      F>uriug  the  late  war  I  .sevend  times  noted  this  iiidselesw  eonditiua 

wounded  arteries  after  great  losses  of  blood,  and  now,  in  lookiui^  back,  I 

Lve  no  doubt  that  some  of  these  cases  might  have  been  savec^  by  the  opera- 

of  tranafusion,  \£  it  could  have  been  seasonably  performed. 
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This  ix)mt  of  doctrine  has  iiukIi  practical  impoi-tance,  and  therefore  should 
bo  diH0U88e<l  in  all  its  detnil;*.  For  Nature  to  duml>ly  ntop  the  bluedinc 
from  wotnided  arlcrits,  it  is  priinarity  requisite  that  t\iv  arteries  tlienisclves 
should  \yG  coiupletcly  divided  by  tlie  accident  or  the  operation.  When  wi- 
closely  scan  the  faces  of  large  wounds,  such,  for  instance,  n»  are  made  in  cutrj 
ting  oft'  limbs,  after  the  first  suildcu  gusli  of  blottd  irs  over,  we  sec  but  little  ' 
at»y  How  of  blood,  except  that  which  comes  forth  in  distinct  and  plainly  visi 
blcstreann;  thus  it  is  evident  that  the  mouthn  of  ahnont  alt  the  multitudl 
of  minute  vessels  slujwn  in  well-injected  preparations  of  the  tissues,  become 
closed  iinnitHliately  after  the  vessels  themselves  are  dividcil.  The  contact  oi 
the  an»i»utating  knife,  supplemented  b}-  that  of  the  air,  and  of  cold,  induces  the 
niuscuhir  tihrcs  at  the  exposed  ends  of  these  vessels  to  contract  s(^i  much  as  to 
close  the  small  ones  wmipletely,  and  to  lessen  the  size  of  all  ctHisiilerably. 
"Whatever  hinders  this  contraction  of  the  vessels  j)ro]ongs  and  iiicix«se*i  the 
bli-'cding.  IIciu'c  large  bleeduigs  sometimes  issue  from  the  companitively 
small  vessels  tliat  puss  thromjh  or  are  eonnec'te<l  with  tirm  and  close  strui^ 
tures.  as,  for  instance,  the  small  arteries  in  or  near  the  uponeuruses  and  foscnm, 
or  in  the  compact  |>ortions  of  the  skin,  «».y.,  that  of  the  face,  etc.  So,  Uh\  in 
parts  which  are  inflamed,  or  adjoin  the  seat  of  active  disease,  the  dilated 
vessels  hlecd  largely  and  long  when  dividtsi,  because  of  the  loss  of  contractile 
jM>wcr  in  their  nmscidar  coats.  ^M 

Gradually,  w  ilh  or  without  surgical  aid,  all  the  vessels  divided  in  an  o[»ci!^H 
ration, or  accidental  wound,  l>econic  closed  aiul  cease  to  bleed;  very  frequently 
also  the  larger  arteries  nve  hcli>c*l  to  this  end  considerahly  by  the  retraction 
of  their  extremities  into  the  inter-nmscular  connective  tissue,  and  still  more 
by  the  fonnation  of  coagula  within  an<l  uvcr  (heir  constricttnl  orifices,  and  by 
the  tiiniinishcd  toive  of  the  canliac  contractions  and  bhxxl-prcssure  which 
results  from  pn*longation  of  the  hemorrhage.  t'i)iucidently.the  flowing  bkMxl 
becomes  gr.idually  brighter  and  paler.  And,  if  the  wounci  be  left  open,  after 
pure  blood  has  ceased  to  flow,  there  is  an  oozing  of  Idood-tinged,  serous-look- 
nig  fluid;  and  this  is  gradtially  Bucceeded  liy  n  puler  fluid,  some  of  which 
collects,  like  a  whitish  film  or  irlazing,  on  the  eui'facc  of  the  wound.  It  con- 
tains very  numenins  white  bk)od-cori>usclcs,  iml.>edde<l,  apparently,  in  a 
tibrinous  tilni.  (TVigct.) 

The  spHint^mcous  arrest  of  lii'morrlingc  from  divided  arteries  is  brought  to 
jiass  by  the  coinciileiit  ojicratiun  of  several  distinct  agencies,  which  are  t.I 
following;: — 


^ 


I.  Contraction  of  the  Artery. — Contractinyi  of  the  arterj*  at  the  place  of 

diviainn  ensues,  tlu'  onisw^ucnce  bciniT  that  the  orifice  is  either  closed  com- 
Ifletel}',  an  occurrence  which  gcncrully  comes  to  ]»ass  when  small  arteries  are 
severetl ;  or  that  the  orifice  is  clos^*<l  in  part,  that  is,  constricted,  a  result  which 
not  unfrerpiently  is  attain*.**!  when  larire  arteries  are  divided.  This  closure  or 
constriction  of  the  bicedint;  orifice^  which  aln»)st  nnii'onnly  attends  the  com- 
plete (Hvisio!i  of  snudl  arteries  in  wuimds,  istliie  to  contrju*tion  of  the  muscular 
and  elastic  filires  bchmi^iny:  to  the  wcvcral  coats  of  (he  arterv  which  ciixile 
ininiediatcly  round  the  orifice,  under  the  stinndns  of  the  wotmd  itself,  or  of 
the  atmospheric  air,  or  of  the  external  eoUl  to  which  it  is  exj>osed.  AIoiv- 
over,  the  surgeon  is  not  iinfre<[ucntly  calletl  on  to  assist  Nature  in  stopping 
arterial  hemorrhage  by  opcnini;  and  clearing  out  the  wound  so  as  to  lay  the 
bleeding  apertures  completely  bare  to  the  action  of  fresh  cool  air,  cold  water. 
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ice,  etc,  whereby  full  eoiitraftion  of  those  muscular  fibres  and  consequent 

closure  uf  the  bleeding  upertuivs  may  at  iuicl'  be  ubtaiueil. 

U-  Rethaction  of  the  Artery.— i?<r/rucfton  of  the  ends  of  the  several 
artery  Jiito  it*i  sheath,  and  into  the  Iookc-  connective  tissue  by  which  arteries 
and  their  sheathe  ai*e  not  untrequeutly  surrounded,  likewine  ensues.  But  it 
doe«  not  follow  the  complete  division  uf  arteries  with  anything  like  the  same 
uniforndty  as  contraction  of  the  cut  extremities.  It  is  often  inconsiderable, 
and  sometimes  even  d<:>eii  not  take  place.  For  iimtance,  I  have  seen  in  a  wound 
of  the  i>alm  of  the  hand  where  a  Ijrancli  of  the  iiidial  artery  was  dividetl.  the 
two  ends  of  the  injured  vessel  not  retmcting,  but,  in  fact,  projecting  some- 
what fnim  the  surlaee,  80  as  to  be  easily  taken  up  aiul  tied.  I  have  also  seen 
very  nearly  the  same  thing  occur  in  wounds  of  the  sealp,  and  in  wounds  of 
the  face.  But  when  the  sevci*ed  artery  is  not  surroundt^l  by  dense  structures, 
when  it  is  sittiate<l  between  the  musi'les  and  not  in  the  suhHtunce  of  an}'  of 
them,  and  the  connective  tissue  ar<»und  it  is  quite  lax,  then  the  two  ends 
retract  veiy  sensibly,  and  iK'C'ome  buried,  as  it  were,  in  the  flesh.  AVlien 
retraction  such  tis  this  ckjcui^,  it  renders  the  escape  of  blood  much  more  ditK- 
ctdt,  and  thus  aissistd  materially  in  suppressing  hemorrhage.  TIio  retniction 
of  scverwl  arteries  is  also  due  solely  to  the  action  of  the  muscular  and  elastic 
tissue  in  the  several  coats ;  and,  generally,  it  does  not  take  place  as  eai'ly  or 

promptly  as  the  constrietiou  of  the  cut  extremities. 

III.  Coagulation  ok  thk  Blood. — When  the  orifices  are  not  completely 
i-IoBed  by  contraction  of  the  muscuhtr  coat,  the  blood  may  dHigulak  as  it 
eHcapes  from  theise  orifices,  and  thus  fill  the  part  of  the  wound  external  to  the 
I'Ut  ends  of  the  artery  with  a  tinn  clot  calleil  the  external  eoagubua ;  aiul, 
likewise,  may  till  up  or  {ibig  the  constricted  ends  of  tiie  artery  with  a  tirrn 
ckit  called  tlic  internal  eon*julnni.  Thus  arterial  bleeding  may  be,  and  not 
unfrequently  ha^t  been,  completely  snp|»ressed  ;  and  when  the  internal  ccv 
agulum  becomes  organized,  the  bleeding  remains  permanently  arrested,  and 
llic  art-erial  canal  at  the  place  of  injury  becomes  oblitenited. 

.Increased  CoAGrLABrLiTV  of  the  Blood. — As  the  liemorrhage  pro- 
and  8ynco|>e  aijpruache^,  the  tendency  of  the  bluod  to  c(^agulute  is 
y  much  augmented;  and  this  acquired  quality  of  the  blood  often  assists 
not  a  little  in  the  proc*Gtis  of  natural  hiemostasis. 

V.  DiMixisHED  Force  of  the  Heart. — Diminution  of  the  force  with  which 
the  heart  contracts,  as  the  loss  of  bhxjd  increases,  also  facilitates  very  nnu-h 
the  oc-currence  of  naniral  hivmostasis.  The  vigonf^us  manner  in  which  the  jot 
of  blood  is  thrown  by  each  eoutr-actiou  of  the  left  ventricle,  is  the  jtriueipal 
obstiicle  to  the  formation  of  blood-<.'lot  around  and  within  the  cut  vessel; 
for  not  only  diH.»s  the  movement  of  the  blooil  prevent  coagulatinii,  but,  as 
long  as  the  jet  is  more  powerful  than  the  cohcHioii  of  the  clot»  it  will  eer- 
taiidy  wash  the  c<xigulnm  away.  As  the  blond  flows,  and  the  heart's  impulse 
Uroomea  gradually  lessened  in  force,  the  jet  becomes  lower  and  lower,  until 
at  la^t,  wlien  faintness  eoriies  on,  it  is  almost  entirely  ari-esteiK  and  time  is 
afforded  to  form  and  consolidate  a  coagulum  which  shall  permuncutly  cloao 
the  aperture  iu  the  wounded  artery, 

Phkhomkna  of  SposTANEors  Arrest  of  Arterial  Bleeduto. — ^The  sponta- 
m'^^us  arrest  of  hemorrhage  from  such  arteries  as  the  radial  and  ulnar,  when 
wounded,  is  attended  with  the  following  phenomena: — 
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"In  many  cases  of  amputation  at  the  wrist  and  tbrearm/'  says  Guthrie, 
whicli  I  wislied  the  patieiU  to  lot^e  u  certain  quantity  of  blood.  I  liave  allowed  eithei 
the  radial  or  ulnar  artery  to  bleed  until  it  ceased.  At  firsts  the  jet  ap|)ears  inierru|iied 
then  the  stream  becomes  continuous,  although  (trojected  Turiher  at  each  systole  of  th« 
heart.  An  the  orifice  contracts,  the  flow  of  blond  becomes  more  equal,  it  is  thrown  t^ 
a  less  distance,  the  size  of  the  stream  is  smaller,  and  it  ^(ms  on  diminishing  until 
only  ooze6  out,  and  (ben  soon  ceases;  the  extremity  of  the  vessel  being  covered 
layer  of  coagulum  of  greater  or  luss  tliicknetss.  The  exfwriment  may  be  made  ei 
day  upon  tlie  tem[>oral  artery,  with  this  addition,  that  as  the  stream  diminishes  h 
fillip  with  the  nail  be  given  to  the  extremity  of  the  vessel,  when  the  jet  will  becoi 
little  largc^r;  and  this  may  be  done  several  times,  until  at  last  it  fails  to  have 
effect,  anil  the  hemorrhage  ceases.  In  none  of  these  instances  could  the  retraction  « 
the  arterj'  he  fairly  estimated,  althongh  ii  apjtears  from  analogy,  and  from  what  is  »ee 
to  occur  in  other  cases,  that  a  certain  degree  of  it  must  have  taken  place.  In  sim//s. 
caseH,  in  which  I  have  been  able  to  mnke  an  examination  either  after  death  or  ampttf 
talion,  the  contraction  [but  nut  the  retraction]  of  the  vessel  was  evident,  as  well  af  tb'* 
formation  of  a  very  sligbt  external  coagulum,  extending  into  the  CAiial  of  the  artety* 
The  sheath  of  the  artery  could  do  nothing,  because  there  was  none;  neither  did  tb« 
internal  cuaguluin,  which,  at  this  period,  strictly  speaking,  does  not  exist.  In  soial 
vessels,  such  as  the  radtul  or  ulnar  arteries,  I  do  not  believe  anything  depends  on  the 
diminished  power  of  the  circulation ;  but  when  the  axillary  and  femoral  arteriee  are 
divided,  the  shtK'k  of  the  injury  and  the  loss  of  blood  ])owcifuUy  contribute  to  the  sup- 
pression of  hemorrhage.'" 


J 


Gutlirie'B  observatioiia  conceniinc^  tlie  absence  of  i-etraction  in  such 
rieft  as  the  railial  and  ulnar  in  the  lower  third  of  tht'  forearm*  together  will 
tlie  anterior  temporal  and  facial,  etc.,  when  divided  in  wounds,  agree  pretty 
closely  with  what  1  hiivc  ween.  But  when  large  arteries  that  are  investei 
with  nheathn,  and  are  likewise  iiiilx'dded  in  lt>ose  connective  tissue,  for  ii 
Btitiice,  the  brachial,  axillary,  f^'monil,  etc.,  are  divided  completely  in  sho 
wounds,  and  they  cease  to  bleed  s{»ont4ineoU8ly,  which  sometimes  hap]x:i». 
and  several  examples  whereof  will  hereafter  be  presented,  the  retraction  o 
the  ends  becomes  quite  stningly  marked  and  noteworthy.  Of  Buch  cases  Dr 
Jones  luis  furtiished  an  excellent  description: — 

An  impetuous  flow  of  blood,  a  sudden  and  forcible  retraction  of  the  artery  withii 
its  sheath,  and  a  slight  contraction  of  its  extremity,  are  the  immediate  and  almos 
simultaneous  etfects  of  its  divisiofi.  The  natural  impulse,  however,  with  which  ihi 
blood  is  driven  on,  in  gome  measure  counteracts  the  retraction,  and  resists  the  contrac 
tion  of  the  artery.  The  blood  is  efl'used  into  the  cellular  substance  between  the  arter 
and  its  sheath,  ancl,  pa-^sing  through  that  canal  of  the  sheath  which  has  been  forme 
by  the  retraction  of  the  artery,  flows  freely  externally,  or  is  extnivai^Jited  into  the  sur 
rounding  cellular  membrane,  in  [>ro|>orlion  to  the  open  or  confined  state  of  the  ea 
ternal  wound.  The  retracting  artery  leaves  the  internal  surface  of  the  sheath  unever 
by  stretching  or  lacerating  the  cellular  fibres  that  connected  them.  These  fibre 
entangle  the  blood  as  it  lilows,  and  thus  the  foundation  is  laid  for  the  formation  of 
coagulum  at  the  uioutti  of  the  artery,  which  ap|>ears  to  be;  completed  by  the  bloo 
as  it  passes  through  this  canal  of  the  sheath,  gradimlly  nilhering  and  coi^^ulatin 
around  its  internal  surluce  till  it  cuaipletely  tills  it  up  frooi  the  circumference  to  tfa 
centre. 

A  certain  degree  of  obstruction  to  the  hemorrhage,  which  results  from  the  effusion  i 
blood  into  the  surrounding  cellular  mumbnine,  and  between  the  artery  and  its  sheath- 
but  particularly  the  diminished  force  and  velocity  of  the  circulation,  occasioned  by  th 
hemorrhage,  und  the  speedy  coagulation  of  the  blood  which  is  a  well-known  consequenc 
of  such  diminished  action  of  the  vascular  system — most  essentially  contribute  to 
accomplishment  of  this  important  and  desirable  etfect. 

A  coagulum,  then,  formed  at  the  mouth   of  the  artery,  and  within  its  sheath,  an 


I 


)  Diseases  and  Injuries  of  Arteries,  pp.  225,  226. 


SPOMAXEUUS   ARBEST   OF   ARTERIAL   UEMORRIIAQE. 


67 


Tiave  dislingpiiiBhed  in  the  experiments  by  the  name  of  the  external  coatfulum^ 
Its   the  first  complete  burner  to  the  effusion  of  blood.     This  coiifrulum,  viewed 
rTtrmHlly,  ap[M'Hr<  like  a  continuution  of  the  ttrit*ry  ;  its  itTiniimtion  can  be  distinctly 
!0  Willi  lilt'  coaguliiin  coraplelely  shutting  up  itx  mouth,  ami  inclosed  in  its  sheath. 
The  mouth  of  the  artery  being  no  longer  pervious,  nor  a  collateral  branch  very  near 
\U  the  bhxxl  just  within  it  is  at  resl,  coagulates,  and  forms,  in  general,  a  slender  conical 
ilum,  which  neither  fills  up  the  canal  of  the  artery  nor  adheres  to  its  sides,  except 
a  »maU  portion  of  the  circumference  of  its  base,  which  licjj  near  the  extremity  of  the 
>es»l.     This  coagxilum  is  distinct  from  the  former,  and  I  have  called  it  the  internal 

Id  the  mean  lime  the  cut  extremity  of  the  artery  inflames,  and  the  vasa  vasorum 
pour  out  lymph,  which  is  prevented  frcm  escaping  by  tlie  external  eoagulum.  Thia 
iymph  fills  up  the  extremity  of  the  artery,  is  situated  between  the  inU^rnal  and  external 
onii^la  of  l>lood,  is  somewhat  intenningled  with  them,  or  adheres  to  them,  uud  is 
firmly  united  all  round  to  the  internal  cont  of  tlie  arl'*ry. 

The  permanent  suppression  of  the  hemorrhajre  chiefly  depends  on  this  cougulum  of 
lymph  ;  but  while  it  is  forming  within,  the  extremity  of  the  artery  is  furtlier  secured 
hy  a  gradual  contraction  which  it  undergoes,  and  by  an  effusion  of  lymph  between  '\ts 
(anic9  and  into  the  cellular  membrane  surrounding  it ;  in  consequence  of  which  these 
[cms  become  thickened,  and  so  completely  incor[)orated  with  each  other,  that  it  is  im- 
inocible  to  distinguish  one  from  the  other ;  thus,  not  only  is  the  canal  of  the  artery 
obliterated,  but  its  extremity  also  is  completely  effaced,  and  blended  with  the  surround- 
ittg  ports. 

When  the  wound  in  the  integuments  is  not  healed  by  the  first  intention,  coagulating 
Ijmph,  which  is  soon  effused,  not  only  attaches  the  artery  Hrmly  to  the  subjacent  and 
luerni  parts,  but  also  gives  it  a  new  covering,  and  completely  excludes  it  from  the 
ntental  wound,  which  then  goes  on  to  fill  up  and  heal  in  the  usual  miinner. 
The  circumsUtiices  now  described  are  observed  also  in  the  inferior  portion  of  the 
\  or  tlutt  which  is  supplied  with  blood  by  anastomosit: ;  with  this  difference  only, 
its  orifice  is  generally  more  contracted,  and  the  external  cougulum  is  much  smaller 
dan  the  one  which  atlheres  to  the  mouth  of  the  HU[)erior  porliou  of  the  artery,  or  that 
IrocD  which  the  bhxxl  flows  in  its  direct  course  from  the  hnart. 

Pnnn  thia  view  of  the  subject  we  can  no  longer  consider  the  suppression  of  hemor- 
rU|ee  as  a  simple  or  mere  mechanical  effect,  but  as  a  process  performed  by  the  con- 
eurrent  and  successive  operations  of  many  causes;  these  may  l>riefiy  be  stated  to  consist 
in  the  retraction  and  contnu:tion  of  the  artery ;  the  formation  of  a  coagulum  at  its 
(Boath  ;  the  inflammation  and  consolidation  of  im  extremity  by  an  effusion  of  coaguhible 
loDph  within  its  canal,  between  itti  tunics,  and  in  the  cellular  substance  sun'oundiug  it.' 

When  the  ami  is  torn  otf  at  the  shoulder,  the  bkvdmg  often  is  but  slight, 
wd  ceases  spontaneously,  hecausc  the  intornulaiul  middle  coata  of  the  artvnc-H 
broken  oft'  short,  while  the  external  coat  aud  hheath  ai^  dragged  down 
twisted  over  the  torn  ends  of  the  art^'riet*  in  such  a  way  us  to  al^'oid  a 
Wftdy  Io<lirtnetit  for  an  occluditig  coagulum  or  plug,  whereby  the  further  out- 
flow of  b1o<xl  is  prevented.     In  such  cases  the  arteries  may  be  seen  haugii»g 
t'Qlof  till-  wounihf,  and  jMdsuting  down  to  their  very  eudfi,  which  arc  unually 
frmtmcted  to  mere  f>oint6,  the  hetnorrhage,attl]e  same  time,  being  comnlctely 
«ippre$«e«l.     In  such  case***  it  ma}^  aUo  be  observed,  that  with  eveiy  pulsation 
the  end  of  the  torn  artery  is  thrust  downwards,  but  that  it  recoils  agam  during 
the  intervals  between   the  pulsations.     This  fact  proves  that  arteries  are  en- 
dowed with  extcnsiliilitv  and  elastieity,  as  well  as  with  contnK'tility  and  retnio- 
tility.    The  details  of  tliis  subject  given  above,  although  nuntcrous,  arc  drawn 
wholly  from  the  exirerience  of  competent  observers,  and  tlieir  presentation 
has  been  deerae*!  necessary  for  a  correct  understanding  of  the  dittcrcnt  ways 
in  which  Nature  suppresses  hemorrhage  from  arteries  both  small  juid  large. 
It  is  not  diiiicult  to  understand  why  hemorrhage  ia  much  more  apt  to  cease 

^  On  Hemorrluige,  pp.  53  el  »eq,    LondoD,  1805. 
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'*In  many  cases  of  amputation  ai  the  wrist  an<I  forearm,"  says  Gutbne,  "in 
which  I  wished  the  patient  to  lose  a  certain  quantity  of  blood,  1  have  allowed  either 
the  radial  or  ulnar  artery  to  bleed  until  it  ceased.  At  first,  the  jet  apiiearB  interrupted, 
then  the  f!tream  becomes  continuous,  although  projected  further  at  each  systole  of  the 
heart.  As  the  orifice  contracts,  the  How  of  blood  becomes  more  equal,  it  is  thrown  to 
a  less  diHtance,  the  size  of  the  stream  is  smaller,  and  it  goes  on  diminishing  until  it 
only  ooiMfs  out,  and  then  soon  ceases  ;  the  extremity  of  the  vessel  b<.'ing  covered  by  u 
l«yor  of  coagulum  of  greater  or  U*ss  thickness.  The  experiment  may  be  made  every 
day  upon  the  temporal  artery*  with  tliis  addition,  that  as  the  atreaui  diminishes  let  a 
fillip  with  the  nail  be  given  to  the  extremity  of  the  vessel,  when  the  jet  will  become  a 
little  larger;  and  this  may  be  done  several  times,  until  at  last  it  fails  to  have  any 
efiect,  and  the  hemorrhage  ceases.  In  none  of  these  instances  could  the  retraction  of 
the  artery  be  fairly  estimated,  although  it  appears  from  analogy,  and  from  what  is  seen 
to  occur  in  other  cases,  that  a  certain  degree  of  it  must  have  taken  place.  In  similar 
caseSf  in  which  I  have  been  able  to  make  an  examination  either  after  death  or  ampu- 
tation, the  contraction  [but  not  the  retraction]  of  the  vessel  was  evident,  as  well  as  the 
formation  of  a  very  slight  cxterntil  coagulum,  extending  into  the  canal  of  the  artery. 
The  slieath  of  the  artery  couUt  do  nothing,  because  there  was  none;  neither  did  the 
internal  coagulum,  which,  at  this  period,  strictly  speaking,  does  not  exist.  In  small 
vessels,  such  as  the  radial  or  ulnar  arteries,  I  do  not  believe  anything  depends  on  the 
diminisht^d  [H>wer  of  the  circulation;  but  when  the  axillary  and  femoral  arteries  are 
divided,  the  shock  of  the  injury  and  the  loss  of  blood  powerfully  contribute  to  the  sup- 
pression of  hemorrhage.*" 

Gutbrie'fl  ol)i»tTvation8  concerning  the  nV>Bencc  of  retraction  in  pnch  arte- 
ric^s  a.s  tliti  iinHal  ami  ulnar  in  the  lower  third  of  tliL-  forearm,  together  with 
the  anterior  tunii'onil  and  facial,  etc.,  when  divide<l  in  wounds,  agree  pretty 
closely  with  what  I  have  seen.  But  when  large  arteries  that  are  investoa 
with  sheathn,  and  are  likewise  inlhc^hlcd  in  lfK>rte  connective  tissue,  for  in- 
Btance,  the  brachial,  axillary,  femoral,  ctc.»  are  dividt»il  completely  in  hhot- 
womids,  and  they  cease  to  Diced  8|iniitunL'oUBly,  which  Bonietinu^s  ha]>|K'nB, 
and  several  examples  whereof  will  licrciiftcr  Ixi  pn?sentod,  the  ivtraction  of 
the  ends  becomes  quite  strongly  marked  and  noteworthy.  Of  such  cases  Dr. 
Jones  has  furnished  an  excellent  description : — 

An  impetuous  flow  of  blood,  a  sudden  and  forcible  retraction  of  the  artery  within 
its  ahcatht  and  a  slight  contraction  of  its  extremity,  are  the  immediate  and  almost 
simiiltiineous  effects  of  its  division.  The  natural  impulse,  however,  with  wliich  the 
bluwl  is  driven  on,  in  some  measure  counteracts  the  retraction,  and  resists  the  contrac- 
tion of  the  artery.  The  blood  is  effused  into  the  cellular  substance  between  the  artery 
and  ita  sheath,  and,  passing  through  that  canal  of  the  sheath  which  has  been  formed 
by  the  retraction  of  the  artery,  flows  freely  externally,  or  U  t'Xtravasiited  into  the  sur- 
rounding cellular  membrane,  in  prof»or!ion  to  the  0[>e»  or  confined  stale  of  the  ex- 
ternal wound.  The  relnicdng  arlery  leaves  the  internal  surfa<?e  of  the  sheaih  uneven, 
by  stretching  or  lacerating  the  cellular  fibres  that  connected  them.  These  Hbre« 
entangle  the  blood  as  it  How^i,  and  thus  the  foundation  is  laid  for  the  formation  of  a 
coagulum  at  the  nioutli  of  the  artery,  which  ajipears  to  be  completed  by  the  blood 
as  it  passes  through  this  canal  of  the  sliealh,  gradually  ndla^ring  and  coagulating 
around  its  internal  surface  till  it  completely  fills  it  up  from  the  circumference  to  the 
centre. 

A  certain  degree  of  obstruction  to  the  h(»morphago,  which  results  from  the  effusion  of 
blood  into  the  surrounding  cellular  membrane,  and  l>etween  the  artery  and  il«  sheath — 
but  particulnHy  tlie  diminished  force  and  velocity  of  the  circulation,  occasioned  by  the 
hemorrhage,  and  the  speedy  coagulation  of  the  blood  which  is  a  wHI-known  consequence 
of  such  diminished  action  of  the  vascular  system — most  essentially  contribute  to  the 
accomplishment  of  this  important  and  desirable  effect. 

A  coagulum,  tbeu,  formed  at  the  nioulb  of  the  artery,  and  within  its  sheath,  and 
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which  1  have  distinj^Dielted  in  the  experimentH  by  the  name  of  the  ej-ternaf  coa^ulum^ 
prf*«ntR  the  first  complete  Iwnrier  to  the  effusion  of  blood.  This  cojigulum,  viewed 
€XtemaUy,  up()eurK  like  a  eontinimtion  of  the  artery;  il*  termination  can  be  dit^tinctly 
«e«n  with  the  coa^i^ulum  com[>letely  shutting  up  its  mouth,  and  inelosed  in  its  sheath. 

The  mouth  of  the  artery  being  no  longer  pervious,  nor  a  collaleral  branch  very  near 
ir,  the  blood  just  within  it  is  at  rest,  coaguhitets,  and  forniR,  in  genenU,  a  slender  conical 
coagulum,  which  neither  fills  up  the  canal  of  the  artery  nor  adheres  to  its  sides,  except 
by  a  small  portion  of  the  circumference  of  its  base,  which  lies  near  ibe  extremity  of  the 
TeMel.     ThiB  coagnlum  is  distinct  from  the  former,  and  I  have  called  it  the  internal 

In  the  mean  time  the  cut  extremity  of  the  artery  inHames,  and  the  va±ia  vasorum 
pour  out  lymph,  which  is  prevented  from  escaping  by  tlie  external  coagulum.  This 
lymph  fills  up  the  extremity  of  the  artery,  is  situated  between  (he  inlernal  and  external 
cougula  of  blor>d,  is  somewhat  intermiitgled  with  them,  or  adheres  to  (hem,  and  is 
firmly  united  all  round  to  the  inlenml  cosit  of  tlie  artery. 

The  permanent  8uppr«*ssion  of  the  hemorrhage  chiefly  depends  on  this  congiilum  of 
lymph  ;  but  wlule  it  is  forming  within,  tlie  extremity  of  the  artery  is  further  secured 
by  B  gradual  contraction  which  it  undergoes,  and  by  an  effusion  of  lymph  between  its 
tunics  and  into  the  cellular  membrane  surrounding  it ;  in  consequence  of  which  these 
parts  become  thickened,  and  so  completely  incor|)orated  with  each  other,  that  it  is  im- 
possible to  distinguish  one  from  the  other ;  thus,  not  only  is  the  canal  of  tlie  artery 
obliterated,  but  its  extremity  also  is  completely  effaced,  and  blended  with  the  surround- 
ing parts. 

When  the  wound  in  the  integuments  is  nut  healed  by  the  first  intention,  coagulating 
lymph,  which  is  soon  effused,  not  only  attaches  the  artery  firmly  to  the  subjacent  and 
lateral  parts,  but  also  gives  it  a  new  covering,  and  completely  excludes  it  from  the 
t;xiernal  wound,  which  then  goes  on  to  fill  up  and  heal  in  the  usual  manner. 

The  circums^tances  now  discribed  are  observed  also  in  the  inferior  portion  of  the 
urt4ny',  or  tliat  which  is  supplied  with  blood  by  anastomosis ;  with  this  difference  only, 
that  its  orifice  is  generally  more  contracted,  and  the  external  cuagulum  is  much  ^maltcr 
than  the  one  which  adheres  to  the  mouth  of  the  superior  ]>ortion  of  the  artery,  or  that 
fmm  which  the  blood  Hows  in  its  direct  course  from  the  heart. 

From  iliis  view  of  the  subject  we  can  no  longer  consider  the  suppression  of  hemor- 
rhage us  a  simple  or  mere  mechanical  effect,  but  as  a  process  performed  by  the  con- 
current and  successive  o[>eration8  of  many  causers;  these  may  briefly  be  sijited  to  consist 
in  the  retraction  and  contraction  of  the  artery;  the  formation  of  a  coagulum  at  its 
mouth  ;  the  inflammation  and  consolidation  of  its  extremity  by  an  effusion  of  eoogulable 
lymph  within  it^i  canal,  between  itd  tunics,  and  in  the  cellular  substance  surrounding  it.^ 

Wlien  the  nnu  is  torn  off  at  the  ehriiilder,  the  bleeding  often  is  l)iit  slight, 
and  cea^eA  spoiitaneouHly,  beeuuKe  the  iiiteriiul  and  middle  coats  of  the  arteries 
are  broken  oft'  short,  wlxile  the  external  coat  and  sheath  are  dragged  down 
and  twisteil  over  the  torn  ends  of  the  arteries  in  suelt  a  way  as  to  attbinl  a 
ready  loil^ient  for  an  ocehiding  ei^uiKuluiu  or  plug,  whereby  the  further  out- 
flow of  bhxMl  is  prevented.  In  such  cases  tlie  arteries  may  l»e  seen  hanging 
«»ut  of  the  wounds,  and  jmlsatiiig  down  to  their  very  ends,  which  arc  usually 
c*mtracted  to  mere  points,  the  hemorrhage,  at  tlie  same  time,  being  completely 
sapprertsod.  In  such  cases  it  may  also  be  observed,  that  with  everj'^  pulsation 
the  end  of  the  torn  artery  is  thrust  downwards,  but  that  it  recoils  again  daring 
the  intervals  between  the  pulsations.  This  fact  proves  that  artt^ries  are  en- 
dowe<l  with  extensibilitv  and  elasticity,  as  well  as  with  contractility  and  retrac- 
tility. The  details  of  this  subject  given  above,  although  numerous*  are  drawn 
wholly  from  the  experience  of  competent  observe!^,  and  their  jnvsentation 
has  been  deemetl  necessary  for  a  correct  undeivtitnding  of  tlie  4rifferent  ways 
in  which  Nature  suppresset*  hemorrhage  from  arteries  both  small  and  large. 

It  is  not  difficult  to  understa.nd  why  hemorrhage  is  much  more  apt  to  eeaee 

'  On  U«iQorrhag«,  pp.  53  et  seq.    London,  1805. 
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Bpontaticously  when  artt'rie«  are  comjik^tely,  than  when  but  partially  divided. 
Ill  tiio  latter  oaso  the  injured  part  of  the  artery  eannot  eoiitraet  in  siUcL  a  way 
ai*  to  lessen  the  size  of  the  aperture;  but,  on  the  c*->nt,rary,  the  cxmti-action  of 
tlie  uuisuiilar  and  ela-stic  tibre^  involved  genenilly  causes  the  aperture  toga|»e 
open,  and  tlniH  when  im  artery  in  Init  partially  divitled,  the  bleetlino:  oniio< 
is  n.snally  enlarged  inntcad  of  being  lessencil  by  the  arterial  contraetihtv  :  anc 
the  tiow  of  blood  therefore  is  promoted  rather  than  lesiPeneil  tliereby, 
Again,  when  partial  division  takes  plaec,  the  injured  pait  of  the  arten*  van-' 
not  be  withdrawn  or  retracted  into  the  sheath,  and  thus  the  external  eoagu- 
lurn,  when  ftirined,  is  iinu'li  less  likely  tn  have  a  fnothifld  which  will  eecure  it 
fi-oui  ejection  when  the  pulse  rises  at^er  the  depression  of  «yneo})e  passes 
away.  Furtliennure,  when  an  artery  is  but  partially  divided,  the  formation 
of  an  internal  congnluni,  Bpontaneously,  is  impossible.  The  continuity  of  the 
vassel  l_>eing  still  preserved  in  gi-eater  or  less  degree,  in  invei*8e  pro}u»rtion  to 
tlie  extent  to  whieh  the  division  has  been  carried,  the  current  of  blood  ii 
the  canal  is  not  retarded  or  stagtiated  sufficiently  for  coagulation  to  otvui 
It  continues  to  flow  through  or  past  the  o|»einng  made  by  the  wound  in  a 
wave-like  stream;  and  any  small  clots  which  might  form  would  l.»c  swei't 
away  in  the  current,  lieuce,  too,  it  Ronietimes  happens  that  when  small  arterieii, 
such  as  the  radial,  ulnar,  and  temponil,  are  partially  divided  in  accidents  or 
attempts  at  self-dcjstruction,  the  rebulting  heniorrhage  proves  fatal  unless 
stopp<.-d  by  art.  ^ 

In  discussing  the  spontaneous  arrest  of  hemorrhages,  it  should  also  b^| 
mentioned  that  the  parts  exteninl  to  the  wonndcil  artery  sometimes  furnish 
vabiable  assistance  to  this  end.  If,  for  ini^tanee,  the  ojfening  through  them^ 
be  valvular,  they  may  afford  an  excellent  support  to  tlie  external  coagulutn^| 
If  the  track  of  the  wound  be  narrow  and  mggetl,  as  well  as  oblique,  a  baek-^ 
ine  to  the  external  coaguhim  that  is  still  better  will  l>c  funiished. 

AVHien  winnided  arteries  uiv  plugged  by  foreign  bodies,  such  as  bullets^ 
pieces  of  e<iuipnient,  clothing,  etc,  the  prmnvry  nlceding  is  sometimes  tho- 
roughly restrained  thereby,  as  happened  in  the  folhiwing  instance :^ — 

At  the  AVashinetoa  Intirmary,  August  15,  1861,  tnrougli  the  eourtesj 
of  Dr.  J".  W.  S.  Goidey,  I  bad  tlie  opportunity  of  examining  a  verj-  instructivi 
preiianition  of  the  left  connuon  carotid  artery  and  contiguous  parts,  obtainetl 
on  the  previous  day  at  the  autopsj'"  of  a  soldier  who  had  died  of  secondary 
hemorrhage  from  a  gunshot  wound  of  the  left  side  of  the  face  and  neck,  re^B 
ceived  foui'teen  days  before  the  hemorrhage  occurred.  ^B 

The  missile  was  the  old  or  round  musket-bull ;  it  struck  the  lower  jaw,  well  forward, 
whni  nearly  spent,  and  wivg  deflected  downward,  Imckward,  and  slighlly  outwnrd.  in 
sucli  !i  way  as  to  pass  obliquely  throtiglj  the  left  common  carotid  artery,  and  to  lodge 
in  tlie  tunicas  ami  i^beatli  of  that  vessel  underneath  the  omo-hyoid  muscle*  pressing 
80in«Mvliiit  upon  the  [lar  viigum,  and  occluding  completely  the  proximal  end  of  the 
divided  iiilury.  The  hemorrhage  eanie  on  suddenly  and  without  any  premonition*  two 
or  three  days  after  entering  the  liospital^  and  fourletn  days  after  the  casually.  The 
bleeding  was  very  pi-ofu8e;  the  patient  lo&t  more  than  a  quart  of  bIoo<l,  which  flowed 
in  a  great  stream  from  his  mouth.  An  aiiempt  to  tip  tlio  common  carotid  above  the 
omo-hyoid  muscle  was  made,  but  it  had  to  be  abandoned  on  account  of  the  great 
profuisenesa  with  which  blood  flowed  into  the  wound  of  operation,  rendering  a  con- 
tinuance of  the  search  for  the  wounded  artery  impossible.  It  was  believed  by  all  the 
snri^eons  present  that  the  patient  was  now  yo  much  exhau.-iled  from  lofj?  of  blood  as  to 
make  it  useless  to  attempt  to  tie  the  eonuimn  carotid  artery  below  the  omo-byoid  mu.^cle : 
and  death  followed  the  next  morninj.'.  Moreover,  (he  source  of  the  bemorrbage  wa-^ 
not  f  usperted,  unlil  the  auiopf^y  revealed  it.  The  auto]isiy  ehovved,  among  other  things, 
that  the  dissevered  common  carotid  arlery  was  still  occluded*  on  the  side  of  the  wound 
toward  the  heart*  by  ihe  impacird  ball ;  thai  a  false  aneurism  as  large  u$  a  lilbert  and 
elongated  in  shape  had  been  formed  at  the  distal  extremity  and  on  the  inner  side  of  the 
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disAevereU  nrtery,  ju«t  ubove  tlitf  omo-byoiil  muscle;  that  the  hemorrhage  occurred 
from  rupture  or  ft[»oniuneoujs  ofH^ninK  of  the  ftac  of  this  iniumaiic  nneurism  ;  that  the 
lieniurrhage  was  not  direct,  but  regurgitant  in  character,  inasmuch  as  the  escaping  blood 
flowed  backward,  that  is,  toward  the  heart,  through  the  dirtlal  jwrtion  of  the  artery; 
and  that  the  hemorrhage  could  not  have  been  arrested  without  tying  it  on  the  distal 
side  of  the  wound.  The  ligation  of  the  common  carotid  below  the  omo-hyoid  muscle 
would,  therefore,  not  have  done  any  good,  unless  the  vessel  had  at  the  same  time  been 
ti<*d  a1>ove  or  on  the  distal  side  of  the  wound  and  aneurism.  The  aneurism  itself  con- 
stituted a  remarkable,  and,  as  tar  as  I  know,  a  unicjue  feature  of  this  ease,  because  it 
was  developed  from  the  dislnl  end  of  t!if  artery  ;  and  its  occurrence  can  only  be  ex- 
plained on  the  assumption  that  the  communication  between  the  carotids  and  vertebruU 
through  the  circle  of  Willis  was  unusually  free. 

Another  case  in  which  bleediug  from  an  artery  torn  bv  gunshot  was  pre- 
vontcd  by  t]io  bullet,  has  been  reported  by  Dr.  Dewitt  C  f*etenii,  U,  S.  Amiy.' 
The  right  vertebral  artery  was  exteiirtively  ]a<'eratiHl  at  the  point  where  it 
]taH<¥eil  through  the  foramon  of  the  transverfte  procei^s  of  the  utlait ;  the  ball 
resting  there  prol)ably  acted  aa  a  plug,  and  thus  restrained  hemorrliugc. 


General  Considerations  Concerning  the  Treatment  of  Surgical 

IIkmokkkuauk. 
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When  the  wounded  vessel  is  BUporticial,  that  is,  near  the  surface  of  the  body, 
it  15  generally  easy  to  determine  that  the  blood  isHUOf*  from  an  artery  rather 
than  iVom  a  vein,  by  ealliug  to  mind  the  ivlutive  nnntnniy  of  the  part,  bv 
(U'tuftl  inj^pection  of  the  bleeding  <>ritiees,  aiul  by  observing  that  the  hhind  u 
bright-reil  and  flows  per  .s'tltuniy  instead  of  tlowing  in  a  contiuuouH,  durk-i-eil 
stream.  But,  when  the  blood  issues  fi-om  dee|)-seated  vessels  whose  positions 
correspond  to  botli  arteries  and  veins  of  considerable  nmijnitude,  it  is  not 
always  so  ea^y  in  practice,  to  <letermine  from  what  vessels  ft  pr(»ceeds.  The 
admixture  of  arterial  blood  whlrh  mu^t  idways  flow  to  greater  or  less  extent 
into  the  track  of  the  wounds  loading  4lown  to  deeply-seated  veins,  may  suffice 
to  tiiige  the  eltiiftion  with  a  brighter  hue  than  that  which  belongs  to  venous 
blood;  while  on  the  otiier  hand,  the  blood  issuing  from  wounded  arteries 
may  rise  to  the  surface  mingled  with  much  venous  blood,  and  corresjiondingly 
darlceued  in  color  theivby.  Thei^e  are,  too,  various  obstructions  which  otU*n 
prifveut,  in  deep  wounds,  the  issue  of  blood  front  arteries  in  jets,  syndironous 
with  their  T>ulsations;  and  when  aniesthetics  arc  freely  ailnunistercd,  but 
estieeiully  when  their  administration  is  continued  for  considerable  tiino,  the 
color  of  the  blooil  l>e<'onu*s  greatly  changed,  so  that  in  many  instances  the 
arterial  amnot  be  distinguislied  by  this  test  alone  from  the  venous  blood, 
^foreover,  the  blood  which  tlows  from  the  distal  orifice  in  a  severeil  artery  is, 
for  the  most  part,  much  darker  than  that  which  tlows  from  the  pmximal 
orifice;  and  it  often  issues  in  a  continuous  stream  from  the  tlistal  oritifc  like 
that  which  flows  from  a  woundiMl  vein. 

In  same  cases,  therefore,  we  cannot  at  the  first  glance  deteniiiue  tiic  source 
of  the  bleeding.  In  such  cases  valuahle  aid  may  sometimes  be  derived  from 
compre-ssing  the  main  artery  firmly  on  the  c-iirdiac  side  of  the  w<>und.  Tf  tlie 
hemorrhage  1m?  arretted  by  this  pnxvduix*,  it  is  certaiti  that  the  hlccHling  is 
rial ;  but  if  the  Iicmorrhngc  be  iinTcascd  by  this  pr<Mvdnre,  it  is  eriaally 
in  that  a  wounded  vein  is  the  priticijml  st»urce  ot'  the  bleeding.  Somo- 
tinieif  however,  from  the  presence  of  inflammation,  or  from  want  of  i-oom,  or 
finom  some  other  cause,  it  happens  that  the  rnahi  artery  cannot  be  successlully 

'  Anif^rican  Juurnal  of  the  Medical  ScienoeA,  April,  18()5,  pp.  373,  374. 
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compreeAed  on  the  cardiac  t*i<lenf  tlic  wouinl.  In  i^iich  cases  valuable  c 
deciHivt;  iufdniialioii  umy  Lt;  obtained  by  exploring  the  wound  with  h  finger; 
lor  thus  the  surgeon  can  feel  the  blood  isetiing  iu^jets  when  it  proceeds  from 
the  open  mouth  of  an  artery. 

Art  already  stated,  I  am  convinced  from  my  own  observations,  that  a  verj' 
large  jtrojiortiou  of  the  |)ersons  killed  in  battle  i>erish  dii-cetly  from  loss  o£^h 
blood.  On  March  25,  ISGo,  I  examined  the  bodies  of  forty-three  Confederate^ 
8oldiei*s,  killed  in  the  assault  on  Fort  8teadman,  on  tue  ground  where  they 
had  fallen,  in  the  Hrien  before  Petersburg.  Ttcciitf/-tltr€e of  them  had  been  shot  in 
the  head  ;  fficaty  in  the  chest ;  and  Jive,  in  the  abdomen.  Tlie  blanched  and 
exsanguinated  appeiinuiee  of  the  cadaver  in  the  t^ase  of  ever}^  one  wounded  in 
the  abdomen,  showed  clearly  that  death  had  been  caused  by  hemorrhag:e;  and 
the  extreme  rapi<lity  with  whicli  the  result  had  followe<i  the  wound  implied 
that  some  large  bL»od vessel  had  been  openeiL  In  the  cases  of  all  but  two  or 
three  of  th(tst!  wouuih^d  in  the  chest,  the  body  presi'nted  the  peculiarly  blanched 
a|ipearance  belonging  to  death  from  loss  of  blood.  There  was  much  blood  in 
the  clnthing  and  on  the  ground  where  these  men  had  fallen,  in  most  instancee 
where  the  trunk  was  wounded,  and  in  some  where  the  head  was  wounded.  This 
circuniBtanoe  shows  that  the  hemorrhage  was  often  external  as  well  as  intemah 
It  IS  not  improbable  that  in  sfmie  cases  where  the  cadaver  did  not  present  a 
blaiicheil  a]>pe4irance,  death  was  indirectly  caused  by  traumatic  extravasation 
of  blood  into  the  cavity  of  the  chest,  or  that  of  the  craiuum,  whereby  the 
bmin  or  the  hnigs  sustained  a  compression  which  sooji  nroved  fatal.  On  June 
8,  lS(J-2,  Private  Walhice  Fairchild,  Co.  K,  106th  Pa.  Vols.,  was  woundetl  in  a 
skirmish  at  the  rifle-pits  near  Fair  Oaks,  Va.,  by  a  sabre-bayonet,  in  the  left^ 
thigh,  the  femoral  artery  being  divided;  this  soldier  bled  to  death  before  fiui^f 
ffical  attendance  could  be  had.  On  the  next  day,  June  9,  Private  Charles  Rilev, 
Co.  O,  Tltit  Pa*  Vols.,  was  shot  thrtmeh  the  neck  by  a  musket  or  ritle  ball, 
while  on  picket-duty  near  Fiiir  Oaks,  Va.,  iiml  died  of  hemorrhage  in  a  few 
minutes.  JJoth  cases  were  reported  under  the  head  of  "  k-illed,"  as  death  oc- 
curred on  the  field  very  soon  after  the  miahap,  and  before  removal  could  be 
elTccted.  h 

My  (nvn  exiH?nence  in  this  reganl  does  not  differ  much  fi*om  tliat  of  others,^ 
Major  Richard  Laiming,  80th  Ohio  Vols.,  received  at  Corinth,  October  3, 
1862,  a  gunshot  wound.  Tlie  missile  passed  through  his  neck,  just  in  front 
of  the  carotid  artery.  He  died  on  the  tield,  from  hemorrhage.'  The  late  Dr. 
Otis  personally  matte  ^*an  aggregate  of  seventy-six  ob8er\'ations  of  the  bodies 
of  tlie  slain,  on  the  field  "  ot  battle.  Tlie  mortal  wound  was  in  the  head  in 
ticattt/scvtif ;  in  the  neck  in /ow/' ;  in  the  vhest  iu  tkir(y-tu'o ;  in  the  abdomen 
in  7}uie;  and  in  the  thit^h  in  funr  instances.  In  the  Xew  Zealand  War  of 
1863-5,  fd'  /me  liundreci  and  eighteen  men  who  were  killed  in  battle,  forty 
Wert!  wounded  in  tlie  liead;/o«rin  the  ucvk^ffty-nijic  in  the  chest;  eievai  in 
the  abdomen;  nnd  four  in  the  thigli,'  Guthrie  states  that  General  Sir 
Edwaixl  I*ackenham  received  a  wound  directly  through  the  common  iliac 
artery,  at  Xew  Orle-ans,  which  killed  him  on  the  spot,  and  that  Colonel 
l)uckworth,  of  the  48tli  Regiment,  received  a  ball  through  the  etlgo  of  his 
leathern  stock,  at  Albnhera,  which  divided  the  can^tid  artery,  and  killed 
him  almost  instantaneously.  I  am,  therefore,  led  by  the  observations  of 
Others,  as  well  as  by  my  own  ex|)erience,  to  believe  that  a  very  large  piTijtor- 
tion,  probably  one-half,  of  those  slain  in  battle,  die  either  directly  or  indirectly 
from  hcmorrliage. 

Now,  an  inquiry  of  much  practical  moment  suggests  itself,  viz. :   "What 


■  Medio&l  and  Surgical  Hiatorv  of  tlie  War  of  the  Robellion. 
*  Ibid.,  p.  G03. 
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effirtd  should  l>e  made  tt)  arrest  the  hemorrhage  in  desperate  cases,  such  as 
jufijt  iiieutioned  't    On  this  poiut  the  following  examples  will  shed  some 
il  light : — 

At  San  Antonio,  Texas,  in  the  month  of  August^  1865  (as  Dr.  Sanfonl  R.  Htinr, 

kie  Surgeon  TJ.  S,  Volunteers,  informs  me).  Lieutenant  Van  Giesen,  of  the  18tli  X.  Y. 

C&rmb^,  was  sccideDlaily  wounded  by  a  pistol  in  the  hands  of  a  comrade.    The  muzzle 

of  the  pistol  was  not  more  than  three  feel  from  the  point  where  the  ball  entered,  whicli 

wun  the  right  hide  of  the  neck,  iaiuiediately  opposite  the  superior  border  of  the  tliyruid 

nrtiluge,  and  ilireclly  over  the  orig;in  of  the  external  carotid  artery.     The  point  where 

the  ball  escaped  was  on  the  posterior  |jarl  of  the  neck.     The  hemorrhage  wtus  great, 

being  sutfieient    lo  render  the  injured  man  vary  pallid  nnd  faint,  but  was   promptly 

chocked  by  an  intelligent  bystander  by  compression   effected   with   (he  thumb  applied 

ra  liuj  wound.     The  Hrst  surgeon  to  reach  the  case  was  Dr.  Settle,  fonnerly  Medical 

Dimrtor  of  the  Confederate  Army  in  Texas.     On  withdrawing  the  compression,  as  Dr. 

Settle  infornieil  Dr.  Hunt,  the  hemorrhage  was  renewed,  a  stream  of  blood  lis  Uirge  as 

tcrow-tjuill  being  thrown  through  the  centre  of  a  partially-formed  clot  to  a  distancp  of 

mam  tlian  two  feet,  per  saftum.     It  must  have  been  over  an  hour  after  the  woun<l  was 

inflicted  when  1  saw  him  (says  Dr.  Hunt).     On  again  withdrawing  the  compression, 

no  hemorrhage  occurred.     It  was  then  ten  o'clock  P.  M.;  the  patient  lay  on  the  ground 

ouiot' doors  ;  good  light  could  not  be  procured,  and  it  was  decided  to  defer  the  opera- 

tioa.     An  assistant  surgeon  was  left  with  the  patient,  the  instruments,  etc.,  were  put 

iDreadinew,  and  I  expected  lo  ligate  the  common  carotid  next  morning,  or  perhaps 

daring  the  night. 

Xeil  morning,  however,  the  clot  was  firm,  no  hemorrhage  occurred,  nnd  the  policy 
ofilelaj  was  adopted.  About  the  eighth  day  the  clot  softened,  and  euiiie  away 
»ilhout  hemorrhage;  the  wound  rapidly  healed  with  hardly  any  percoptible  suppu- 
Atioa  (the  ball  had  passed  out  posteriorly),  and  complete  recovery  resulted  without 
<?*niiive  procedure.  After  re<rovery  there  wiw  no  pulsation  in  ihe  i«m[>oral  artery  of 
iJttt  nde,  and  some  coldneits  and  luimbne^s  of  the  face  existed  for  a  time. 

A;iain,  in  the  summer  of  1864,  in  front  of  Petersburg,  an  oHicc^r  belonging  to  t!»e 
Army  of  the  Potomac  (I  think  that  the  officer  was  Assistant  Surgeon  R.  S.  Vickei*y,  2d 
Micliigatn  Volunteers)  was  wounded  by  a  rifle-ball  which  divided  the  femonil  artery  in 
'/>e  upper  part  of  its  course ;  the  hemorrhikge  was  very  profuse ;  hut  he  had  ilie  pre- 
sence of  mind  to  compress  the  wounded  vessel  with  his  own  lingers,  and  thus  slay  the 
l4wdiDg,  until  he  could  be  taken  to  a  surgeon,  who  applied  ligatures.    Thia  officer  made 
•  good  recovery. 
■       Furthermore,  Dr.  T.  F.  Azpell,  U.  S.  Army,  related  lo  me  a  case  in  point  which 
B  ^me  under  hit)  own  observation  during  the  war  of  tlii^  lit^hi^lUon  ;  the  axillary  iittery 
H|fa>i>Mier  was  wounded  near  its  origin  by  a  ride-ball;  the  hemorrhage,  which  was 
^^^^  abundant,  was  arrested  immediately  by  digital  pressure,  and  was  tlius  restrained 
•Btil  A  lijrature  could  be  applied  to  the  subclavian  artery;  this  patient,  loo,  got  well. 

In  mldition  lo  the  above  cases  may  be  mentioned  tluiL  rf  jmrtcd  hy  the  elder  Lurrey,  of 
(i«fnil  Arrighi,  Duke  of  Padua,  who  was  struck  in  thii  n**ck  by  a  musket-ball  at  St. 
J«n  d'Acre,  It  wounded  his  right  can)tid  artery,  the  lieniorrlmgii  wa^  very  profuse,  nnd 
Iwmusi  have  died  from  it  on  the  spot,  if  a  soldier  had  not  lijul  the  itrfsence  of  mind 
Wttwpthe  bleeding  by  introducing  his  two  forefingers  into  the  wound,  juid  keeping 
U>«m  tlicre  until  Larrey  arrived,  who  tied  the  wounded  artery  with  a  good  rf^suli. 

Digital  compression,  tlien,  if  hrought  U*  hear  by  intrniUu-itig  the  fingers 

wihunih  iiiU»  tlie  woinul,atul  upplying  tlioni  (lire<'tly  to  the  bleeding  oririces 

'^trteryor  vein,  may  not  unfreqiieiitly  he  enifdoycd  with  success  to  stay 

the  hemorrhage  until  ligatures  can  be  applicil,  in  wouiidrf  ot*  the  neck,  arm- 

?roiij,  extremities,  etc.,  which  otherwise  would  sin>n  pi'ove  tUtal  from  h»s3 

..WouL     Aud  digital  compression  may  sometiiaos  be  ajipli^'d  in  this  w;iy 

*the  patient  himr^elf,  as  well  as  by  a  conimde  or  bystatuler ;  tor  tlio  anionnt 

preiisnre  retjuired  to  stop  tlie  bleeding  from  even  a  large  artery  ir*  surjiris- 

emalL  when  it  is  placeil  directly  au<l  held  steadily  upoti  the  orifice 

of  the  wounded  vessel.     A  knowledge  of  these  facts  should  be  widely 
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disseminated  among  the  laity  as  well  as  the  profession,  for  no  eonaequeiit*eal 
but  good  ouet*  ran  result  thoivfiN)ni.  Under  any  circumPtance8,  efforts  should 
Jjo  promptly  iunl  persi'Vor'niLrly  iiiadf,  whi'rn  ver  pnu-tiruble,  to  stay  tho  liein- 
orriia^e  in  all  desperate  cukl's  by  eompa-shini;  tht*  opened  artory  or  vein  with 
tin^ei>!  in  the  wound,  accoi^ruig  to  the  inetliod  Hhown  alwve,  until  surgi^.al 
attendanee  can  be*>Ltaiiied  and  ligatures  properly  ai)plied.  Had  duehacour^H 
Itoen  ado[>ted  in  the  ca*ies  of  Pnvatcs  FaireLild  an<l  Kiley,  mentioned  above,^ 
and  hi  Hcvi-ral  others  of  vvliieh  I  have  personal  knowledge,  it  is  not  too  inneh 
to  ftay  that  their  lives  niiglit  huvo  been  saved. 

Gun.sliOt  wounds  of  any  n^gton  of  the  body  do  not,  in  general,  bleed  as 
frtfly  as  incised  wounds  of  the  same  region,  tbat  are  similar  in  depth  and 
extent.     Thin  difference  is  occasioned  by  ihe  fact  tlnit  the  former  are,  lor  the 
mo8t  pai-t,  contused  and  lacenited  in  their  nature.    It  is  well  known  that  when 
blomlvessuls  am  severed  by  either  a  contusinsf  or  a  lacerating  force,  the  disixv 
sition  to  hemorrhage  is  considerably  lessened  by  tlie  fomi  of  the  injury.    Allien 
limbs  arc  torn  otf  by  machinery,  or  eruslie<l  off  by  i-ailway  carriages,  or  carried 
away  b}'  cannon-bulls,  tlie  loss  of  bliHwl  is  not  always  so  great  as  to  prove 
fatal.     In  such  cases  the  bleeding,  which  at  first  is  very  jirofuse,  often  ceasecj^^ 
with  the  oeeurtx'uce  of  syncope,  and  at'terwanl  docs  not  recur  to  any  con-" 
sidemble  extent.      If  we  examine  the  bruisc*d  and   torn  stump  of  a  limb 
which  has  Just  In^en  severed  by  a  eamion-ball,  we  tind  that  tlie  smaller  arterieftM 
give  issue  tu  but  little  if  any  blood,  because  their  extivmities  are  more  or  leaaB 
completely  closed  l>y  being  bleuiled  with  the  <'rushe<l  mass  of  nuiscular  and 
eoiuie<*tive  tint^ue  in  the  tirst  place,  and  by  the  natural  contraction  of  their 
muscular  and  ela-itie  tissues  in  the  second  place.     The  main  arteries  in  isuch 
ciises  may  sonietiiues  be  seen  hanging  out  of  the  ragged  stumjis,  and  pulsating 
down  to  their  orals,  which,  however,  are  elosetl  more  or  less  completely  by 
their  contraction,  and,  genendly,  by  the  presence  alno  of  phigs  of  coagufatetl 
blottd  within  the  constrictetl  oritices,  wnich  may  perlect   tl:ieir   ocvlusion. 
Ibit  the  i'oiupletenesa  of  their  closui'e  accords  in  many  instances  with  the 
lapse  of  time  after  the  injury,  being  found  to  be  more  thorough  after  u  con- ^ 
tiderable  tlaui  after  a  brief  interval.     Tlius  we  perceive  that  cases  of  contused^A 
or  of  laceiiite<l,  or  of  gunshot  wounds  of  arteries,  may  sometimes  ailmit  of^ 
delay  in  respect  to  surgieal  treatment,  which  would  be  wholly  umdmissible 
in  eases  of  incised  wcjuials  of  the  same  arteries. 

TVIien  wounds  have  been  properly  dressed,  especially  those  that  implicate 
large  bloodvessels — for  instance,  wounds  of  the  annpit  involving  the  axillary 
artery  or  vein,  wounds  of  the  neck  compromising  tlie  carotids  or  the  internal ^ 
jugular,  wounds  of  the  groin  involving  the  common  femoral  artery  or  veinjH 
et-c. — much  wanness  should  Ikj  exercised  in  regard  to  disturbing  the  di\*sH- 
ings,  unless  there  be  a  return  of  the  bleetling;  and  even  then,  prejarations 
should  Ik'  made  beforehand,  and  everything  should  be  got  ready  to  meet 
any  jKissible  emergency  in  the  shape  of  hemorrhage  bui'sting  forth  frc»m  the 
wound  iis  soon  us  the  bandage  and  compresses  are  taken  otf.  Xothing  am  be 
more  reprelieiisible  than  to  disturb,  from  meiv  inquisitiveness,  the  dressings 
of  a  wound  in  which  a  great  hemorrhage  has  just  been  anx^sted.  As  long  as 
the  parts  are  dry  and  quiet,  they  should  generally  be  let  alone  xmtilthe  nonnal 
diseliarges  begin  to  Itjosen  the  di'cssingH.  By  ihat  time  the  processes  of  ad- 
liesion  may  Imve  permanently  closed  tbe  oritiee  in  the  wounded  artei;j-  or  vein, 
and  thus  all  secondary'  bleeding  may  be  prevented. 

During  the  riots  in  South  wark  (says  McCleltan),  I  dressed  a  horrid  cannon-shot 
wound  in  the  right  ;^rt»in  of  a  y«»ng  soldier  from  Germanlown.  He  had  l>ecn  struck 
tliere  by  a  broken  pifce  of  cast  iron,  with  the  frugmeiUfi  of  wljich  one  of  ihe  cannon  in 
the  hands  of  ihe  mob  hud  been  loaded.     The  whole  fore-part  of  the  fleshy  substance  of 


i 


TREATMEXT  OP  SURGICAL  HEMORRUAGE. 


63 


the  groin,  in  contact  with  Poiipart's  ligament,  had  been  torn  away,  and  n  prodigious 
rent  made  acrof^  the  artery,  with  a  hole  in  the  vein.  He  had  ttou<ied  the  Hoor,  on 
which  he  lay,  with  gore,  and  was  deadly  faint  when  I  arrived.  It  was  late  at  night, 
and  the  rioters  wure  all  around.  I,  therefore,  applied  graduated  compnfsses,  and  bound 
them  down  with  a  spi<ai  bnndajre.  But  it  required  two  hours'  constant  nursing,  with 
liis  head  and  ^houlde^s  in  my  lap  below  the  bedside,  and  the  inc<?ssant  use  of  cordials 
und  brandy,  to  revive  him.  During  his  reaction  the  |x>ur  fellow  was  delirious,  and 
wanted  to  go  home.  He  had  no  return  of  liemorrlmge.  however,  and  by  morning  1  got 
him  so  fur  recovered  as  to  Imvo  him  tranriiwrti'd  in  a  carriage  to  one  <jf  the  hospitals. 
There,  however,  somebody  stripped  off  his  baniliige  and  pulled  away  the  com|)re.^se8,  to 
see  how  I  had  dressed  tlie  wound.  The  blood  gushed  out  iu  a  torrent,  and  a  second 
fainting  process  carried  off  tlie  patient.^ 

But,  althotisjli  the  priniaiy  dressings  shotild  iicvor  be  distrirbed  from 
uiotives  of  idle  curiosity,  eHjKviiilly  in  eniies  where  the  jiationt  Iuih  alivudy 
been  brought  low  by  hemorrlmge,  still  instance-s  not  unfrcf^uetitly  <x-cur  where 
it  IB  the  hounden  <inty  of  the  Kurgfoii  tt»  re-o]teu  tlie  wodikIh  uh  hooh  an  prac- 
ticable, and  seizure  by  ligatures,  or  by  cither  cffbctuul  nieatis,  the  oprn  mouths 
of  the  wounded  verweltn;  for  instance,  when  tin*  femoral  arteiy  it*  jiunrturcd  ]>y  a 
|ien knife-blade,  and  bloofl  is  being  moix*  nr  lesd  widely  extravaKnted  in  tlie  loose 
connective  tissue  between  the  nmstlcri  *d' the  thigh;  or  tlie  Internal  epigar^tric 
artery  has  been  opened  by  a  penetrating  woinid  of  tlie  belly,  und  blood  is 
flowing  internally  iitto  the  abdominal  cavity;  or  the  iiitereostal  or  internal 
nwmmary  arterien  are  wounded,  and  lilooil  ia  pourine;  therefrom  into  the 
pleural  cavities — the  dressings  sljould  Ix?  remove*!  without  delay,  and  well- 
dire*"t4^i  et!brts  Hhould  be  i^Tsistently  made  t*)  st^tp  the  internal  blee<!ing.  To 
the  feiuoral  and  internal  epigastric  arteries,  ligatures  nhould  Ix^  applied  on 
wich  side  of  the  bleeilinij  oriHee.  The  intercostal  and  internal  nmnnnary 
iirterie*  should  also  l:*e  tied  if  possible;  but.  in  case  of  failure  to  ligate  them, 
the  bleeditig  shouhl  !>e  stoppcil  by  l>es:iult'H  piid  or  tampon,  the  prejianitioii 
■id  application  of  which  will  shortly  be  desiTilw^d. 

CiiEMico-ViTAL  Treatment  op  Sirgkal  IlEMORRnAOE. — The  ehemico-vital 
agentd  which  may  be  employed  for  the  suppression  of  liemorrhages  are  very 
uutneroiid,  and  are  denommafed  cheniicovitui  hiemostatics.  liut  such,  only, 
bbould  be  selected  for  use  by  the  surgeon,  as  imitate,  hasten,  or  assist  the 
tintunil  processes  of  hiemostasis,  or  excite  analogoun  ones:  that  is, such  as  act 
by  arousing  the  contractility  und  retractility  of  the  coats  of  arteries  ami  veins 
and  tiipillaries,  thus  lessening  the  size  of  tlie  itpcrtures;  or,  by  forming  oc- 
'-luding  eoagnla  artificially,  thus  jtlugging  and  closing  the  a|)ei'tnres  com- 
(tletely  ;  or,  by  excituig  adhesive  intiammatioti  within  atul  around  tlic  aper- 
tures, thus  making  their  closure  iK'nnaneut.  Tlie  most  important  of  these 
bffiiaostatics  will  be  enumerated. 

L  Cold. — The  employment  of  cold  Ihik  beini  handed  down  from  ancient 
times^  Celsus  directs  it  U>  be  used  for  stojiping  hemorrhage.  Hhazes 
lulvises  the  application  of  snow  for  the  same  [Kn-jiose.  John  Hunter  saw  the 
carotid  artery  of  an  ass  markedly  lessen  when  exposed.  Baron  Larrey  states 
that,  at\er  the  battle  of  Eyiau,  the  mercury  standing  at  about  zem  (Fabr.), 
ligatures  were  aiiplie<l  tA)  the  large  bloodvessels  otdy^  in  the  ojicrations  genemlly, 
and  that  there  was  no  trouble  from  hemorrliage,  althougli  the  woutided,  after 
having  been  cjired  for,  were  carried  to  a  great  distance.*  In  the  use  of  cold, 
ihen,  we  have  an  ancient,  hinidy,  safe,  and  i»owerful  means  for  arresting 
bleeding.     It  may  be  applied  in  the  form  of  fresh  cold  air.     Merely  oiKuitig 
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a  wound,  romovin*:^  the  clots,  and  exposing  its  bare  surface  to  the  contact  of 
fresh  cold  air,  has  oft4?n  8topj>ed  at  once  u  hemorrhage  which  had  continued  ^ 
to  be  free,  as  long  as  tlie  wound  was  kept  close^l  and  covered  up  with  p1edget9-fl 
and  hiuKhiges,     Wounds  are  often  left  open  for  a  considerable  time  Rolely 
for  the  purpose  of  obtaining  the  ha-mostatic  intlucnce  of  the  atmosphere. 
The  energy  of  atmospheric  cold  ma}'  be  considembly  increased  byfanningS 
the  exjtosed  part.     Cold  may  also  be  iipplied  in  the  fonn  of  water  or  of  ice.  V 
Compresses   siwiked    in   cfiM    initer   niuy  bf    laid   on,  and,  wheu  frequently 
renewed,  they  exert  a  powerful  haemostatic  intluence.     Cold  water,  too,  may 
be  squeezed  from  the  jwres  of  a  sjionge  in  showers  upon  a  wound ;  or,  it  may 
be  tlirown  in  a  small  steady  stream  from  the  nozzle  of  a  syringe.     This  plan 
usually  etlects  rapid  c(»ntraction  in  the  small  vessels  that  are  wounded,  and  thus 
quickly  stops  tlieir  bleeding.     Sometimes,  in  ojierations  about  the  air-pas- 
wiges,  it  is  esijec'ially  important  to  employ  cold  water  thrctwu  in  a  fine  stream 
upon  the  incision,  with  a  small  syringe.     Finally,  cold  may  be  applied  in  thr 
form  of  ice.     Wlien  Itemorrhage  occurs  within  the  cavity  of  the  uterus,  oi 
of  the  rectiiTu,  or  of  the  mouth,  snita-lily  shapcil  fragments  of  ice  may  oftei 
be  laid^  with  givat  advantage,  directly  upon  the  liletding  ^ui-face.     In  cast 
where  dry  cold  of  great  intensity  Is  rtfiuired,  it  may  readily  be  obtained  bi 
placing  pounded  i^v  or  freezing  mixtures  in  bladders  or  India-rubber  ba| 
adapted  tor  the  purpose. 

II.  Alcohol. — Applied  to  a  raw  surface,  alcohol  excites  a  severe  smarting' 
pain,  wit  h  a  consideniblo  contraction  of  the  wounded  bloodvessels ;  it  also  coagu- 
lates the  blood  itself.  As  an  external  application  alcohol,  in  a  natural  or  an 
artiiicial  form,  has,  from  i-emote  antiquity,  been  nsetl  as  a  dressing  for  wouud.s. 
The  juuicnt  use  of  oil  and  wine  for  thin  purpose  is  well  known.  In  tho^ 
seventeenth  and  eighteenth  centuries,  alcohol  was  extensively  employed  as  a™ 
divssing  for  inciseifand  other  clean  wounds,  and  its  ability  to  suppress  bleed- 
ing was  tlieu  noted.  Recent  observations  also  attest  its  excellence  in  arrest- 
ing hemorrhages,  by  causing  the  woundwl  vessels  to  contract,  and  by  coagu- 
latnig  the  albumen  of  exuded  plasma.  It  may  be  applied  in  the  form  of 
rectitied  spirit,  by  moistening  a  soft  sponge  therewitii,  and  gently  jtressing 
it  \\\^\\  the  bleeding  surface.  Alcohol  is  also  us*^ful  for  dressings  to  wounds 
in  othtir  res^iects,  for  it  prevents  the  putrefaction  of  disc-barges,  and  jiromoti 
cicatrization. 
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III,  Oil  of  Turpestine. — -John  Hunter  termed  this  "  the  best,  if  not  the 
only  true  styptic,"  and  its  ettiLacy  justifies  this  high  estimate  of  its  value.  In 
external  traunmtic  hemorrhages  it  has  provctl  officient ;  and  it  has  been  used 
with  success  in  almost  every  other  form  of  hemoirliatre.  It  has  been  useil 
with  most  success,  however,  in  cases  where  the  bleeding  was  mssive-  The 
particular  atfcctions  for  wbiL-h  \\  has  been  successt'ully  prescribed  ai-e  cpistaxis^ 
natuntanesis^  hcotuttarku  menfyrrhttgia^  post-jmrUoti  fthrdhitj^  and  the  multijtle 
blcciiings  occurring  under  Ihc  intluence  of  the  /tentorrhut/ia  ditithrsis.  It  acts 
by  arousing  the  contnirtility  of  the  vessels  tliat  are  opened  and  bk*ding. 
It  may  be  used  internally  as  well  as  externally  with  advantage.  It  may  be 
applie4l  by  saturating  dossils  of  lint,  and  placing  them  upon  the  bleecHng 
pomt8.  Internally,  it  may  be  administered  in  doses  of  ten  or  fifteen  drojis 
suspended  in  mueilag*',  emulsion,  ftr  yolk  of  egg,  every  hour  or  two,  luitil 
relief  is  ipbtained.  By  giving  ten  dro|)s,  in  simple  emulsir)ii,  every  fifteen 
niiuutes,  I  oiKv  saved  a  case  of  prolonged  epistaxis  that  }jad  been  consideriHl 
almost  liopelcss.  The  liability  of  tuqventuie  to  irritate  the  bladder  should 
not  be  Ibrgotten. 
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IV.  PERcnLORiHK  AND  PERSULPHATE  OF  Irov. — Sfjliitions  of  theso  RCld  Balts 
of  iron  have  betju  much  employed  for  arresting  hemorrhages.  Both  prepani- 
tions  are  powerfully  astriugeiit  and  haemostatic,  Tlje  ^>erchloride,  however, 
is  the  more  irritating.  It  la  of  interest  to  learn,  if  possible,  in  what  manner 
its  Bohition  acts  in  suppressing  hemorrhage.  Undoubt<:dly  it  cougulutes  the 
blood  itself.  When  a  small  artery  is  allowed  t*»  bletnl  into  a  suueer  eontuining 
a  mixture  of  two  part«  of  the  liquor  ferri  perchloridi  and  one  of  water,  this 
mixture  converts  almost  at  once  six  or  eight  times  its  bulk  of  blood  into  a 
UNigh,  hard  clot,  ami  for  a  long  time  preserves  it  from  putrefaction.  But  Broca 
shown  that  this  coagulating  action  is  not  instantaneous,  but  rer^uires  about 
thirty  seconds  for  ita  completion;  so  that  if  this  mixture,  or  any  other  solu- 
tion of  ferric  chloride,  be  apJ^lied  to  a  part  froju  which  the  bloml  is  flowing 
freely,  its  styptic  influence  cuiinot  be  exerted  upon  the  vessels  themselves  from 
which  tJie  blood  escapes.*  But  sucli  an  intlucMute  is  essential  t<>the»atisthetory 
arrest  of  a  hemorrhage.  Dr.  Barnes,  wlio  first  brought  this  remedy  into  vogue, 
employed  a  mixture  of  one  part  of  the  stronger  solution  of  ferric  chloride  and 
three  j>arta  of  wat^r,  which  tie  applied,  by  injecting  it  through  a  tube,  directly 
to  the  blee<linff  surface  of  the  uterus.  As  a  hfemostatie  for  external  use,  five 
Tiarta  of  the  siilt  mav  be  dissolved  in  one  Imndred  piii't^s  of  distilled  water,  and 
lint  soakeil  with  this  mixture  may  be  ajiplied  to  the  bleediuL;  surikce. 

But  Mousers  solution  of  the  persuljihate  of  iron  has  probably  been  ujsed, 
Jn  thi»conntry  at  least,  as  a  local  htemoatatic,  much  more  than  the  ferric 
chloride.  It  has  the  advantage  of  l>cing  le**8  irritating  than  other  acid  salts 
of  iron.  It  hjw  been  a[)plied  by  a  stift'  brush,  or  a  fragment  of  compact 
&I>onpe ;  or  by  laying  a  pledget  of  lint  soaked  with  tlie  solution,  upon  the 
bleeding  surface. 

Both  of  tliese  prefiarations,  however,  have  been  more  i>0]>ular  tliaia  they  have 
deserved  to  be.  Xeitlier  of  them  <lirectly  or  innneiliately  exeit-es  tite  opened 
vesstd  to  contract.  Both  of  them,  also,  as  well  as  tlie  other  acid  salts  of  iron, 
profiuceahai'd  insoluble coagulum,  which  is  very  difficult  to  detach,  and  whicih 
gTxjatly  interfere:^  with  the  apposition  and  healing  at'  all  deej)  wounds  where 
thtto  ftubstancea  have  been  api>lied.  Their  emjiloyment  is,  thei-efore,  to  be 
deprecated  in  all  surgical  hemorrhages  except  thoHc  wliicli  iire  tegumentary  or 
eaperflcial,  as  for  instance,  those  caused  by  leech-bites  ;  but  to  them,  the  solu- 
tions of  theee  ferric  salts  may  be  applicnl  with  julvant;ige.  They  may  also 
be  Dsed  witli  much  benefit  in  cases  ot  parenchymatous  hemorrhage  occurring 
m  o[>eu  wounds. 

There  are  many  other  astringent  substances  which  coagulate  the  blood,  and 
may  thus  suppre^ss  hemorrhage  by  filling  with  clot  the  wound  txom  whicli  the 
blood  i£8ues,  that  is,  by  plugging  it.  Among  them  the  most  important  are 
tunnlc  and  gallic  ncuh^  alum.,  nitrate  of  sllva\  and  rkloridc  of  zinc.  But  they 
are  all  liable  to  the  same  objections  as  the  acid  salts  of  ii-on,  which  have  just 
Utii  exolained.  Alum,  however,  is  the  least  objectionable.  It  should  be 
diss^.lvt-*!  in  warm  water,  and  applied  in  a  tepid  state,  for  tlien  it  will  be  de- 
{toeited  in  tine  crystals  alwnt  the  moutlis  of  tbeopene<l  vessels.  A  sharpened 
tJlick  of  nitrate  of  silver  too,  may  sometimes  bo  applied  with  advantage  for 
arresthig  hemorrhage  in  leech-bites.  But,  I  believe  tliat  in  all  deef>  wounds, 
thi«|BpToyraent  of  astringent  substances,  whetliermincnil  or  vegetable,  except- 
^m  |nnia[is  alum  and  alcohol,  ought  to  be  shunned,  beeaurie  the  occludiug" 
coaeala  which  they  i)roducc  interfere  not  a  little  with  the  apposition  and 
beauug  of  such  wounds. 

Besides  the  oil  of  turpentine,  there  are  several  otlier  agents  which,  when 
given  internally,  are  useful  for  suppressing  hemorrhage.    They  are  the  oil  of 
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tngrron^  tho  acetate  of  lead ^  opium,  dilfttc  or  aromatic  stdphnn'r  an'tf^  and  ertji 
Tliey  net  hy  cauaing  the  wounded  vobeiolrt  to  contract.    Tlie  Oleum  Kriy^cront 
Canudcnsii;  is  a  uervo-vajK'ular  excitant  which  nuiy  be  administered  in  doees 
of  ten  or  filTetni  drops  ever}'  two  or  three  hours.     The  phinibie  acetate 
very  \vi<lely  applicable  and  eft'ective  as  an  internal  luemostatic.     For  8Ueh 
purpose,  the  dose  of  acetate  of  Iea<l  should  not  be  less  than  two  grains  ev» 
nour;   and,  generally,  it  should  be  combine<l  with   opium.     As  much 
five  grains  every  hour  has   been  used   suecessfully,  and  without  damage. 
Opium  proves  useful  by  alla^'inH;  pain  and  nervous  excit4d)ility,  as  well  as  by 
causing  vascular  contraction.     It  should  be  given  in  small  doses  at  sliort ' 
vals,  as,  for  instance,  half  a  grain  every  two  hours.    The  diluted  and  the  a 
matic  sulj»huric  acid  have  often  been  given  witli  good  effect  for  hemorrhng 
from  the  portal  system,  in  doses  of  fifteen  droi»s  largely  dilute*]  witli  water, 
eveiy  two  or  three  hours.     Ergot  is  now  ix)pular  as  n  htemostatic.     The  bt-st 
form  of  it  for  administration  is  the  fluid  extract,  of  which  thirty  or  ft)rty 
drops  may  be  given  every  half  hour  until  relief  is  obtained. 
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Under  this  head,  the  mechanical  expedients  employed  for  suppressing 
hemorrhages  will  be  severally  described.  Tlicy  are  (1)  position,  (2)  compres- 
sion, (3)  ligation,  (4)  torsion,  (5)  constriction,  (<3)  acupressure,  (7)  aerteri- 
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version,  ana  (8)  cauterization.  ^1 

^^K  L  Posmox.  ^^^H 

W  On  lifting  up  or  raising  a  thigh-stump  after  amputation,  I  have  ot^en 
not-icwl  tluit  the  bleeding  from  the  femoral  vein  generally-  ceases  at  once,  and 
that,  on  deprcrtrting  it  again,  the  bleeding  may  recur.  Thus  bv  position  the 
force  of  gravitation  may  be  employed  to  lessen  the  tendency  ot  blood  to  flow 
from  wounded  vessels.     The  woutHled  j'tirt  should  genei-afly  be  elevatetl  by 

»  placing  it  upon  an  inclined  plane,  or  a  pillow,  or  a  cushion,  of  suitable  height, 
Tliis  ijroceedinff  lias  considerable  value  in  the  treatment  of  venous  hemom 


I 


Tliis  proceeding  ujw  consiucraoie  vuiuc  in  uie  ireaiinem  oi  venous  nemoil^H 
rliage,  esj>ecially  that  which  occurw  in  the  lower  extremity.  wM 

The  position  of  extreme  flexion  is  worthy  of  notice,  iw  well  as  the  elevated^ 
potiition.  The  acute  angle  iu  the  coui'se  of  the  main  artery  which  the  ex- 
treme llexion  of  a  limb  occasions,  pa^sentj*  a  considemble  obsta^-le  of  a  mecha- 
nical natui'e  to  the  flow  of  blooil  through  the  bent  arter}%  This  plan  has 
been  successfully  employed  in  (he  treatment  of  aneurism.  It  may  also  be 
used  to  rcHtmia  hemorrhage  iVom  wounds  near  the  hand  or  foot,  and  is 
ftccomplished  by  forcibly  bending  the  forearm  u[K>n  the  arm,  or  the  leg  ii]>on 
tlio  thigh,  or  the  thigh  upon  the  iilMlomen,  and  so  retaining  them  b}'  several 
turns  of  a  roller.  This  jK>sition,  however,  is  always  uncumfoi'table,  and 
sometimes  intoloniblc,  to  the  jjntient,  and,  therefore,  slunild  be  employed  aa 
a  hwmostxitic  only  tcmjtoninly,  or  from  want  of  better  ineans. 

On  the  occurrence  oi' con vuL^io  s>jncopalis,  or  even  of  syncope  irom  extreme 
loss  of  bloml,  a  depressed  pt>yition  of  tlie  patient's  head  must  be  constantly 
preserved  until  recovery  takes  place.  Moreover,  in  such  cases,  the  lin)bd 
must  not  be  allowetl  to  fall  down  from  the  couch,  aiul  thus  assume  a  de- 
pending position,  for  the  sinking  of  bl(»od  into  them  bv  the  foi-ce  of  gmvita- 
tion  would  notably  increase  the  cerebral  uuiemia,  aii(l  the  danger  ot  a  fatal 
issue. 
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n.   COMPUESSION. 

This  mode  of  treatment  consists  of  ajiplying  to  the  blowlvessels  a  sufficient 
degree  of  pressure  to  stop  the  circulation  through  them,  or  to  prevent  the 

l»t»e  of  olood  trom  their  oiten  mouths,  when  wounded. 

The  compression  is  called  InUral^  when  the  pressure  acts  upon  the  sides  of 
iloodvessels,  and  pcr|K'ndicularly  to  their  lengtli  or  coui^e. 

It  is  deuominated  dirtvt^  when  the  pressure  is  made  upon  the  ends  of 
<liriJwl  bloodvessels,  or  within  the  apertures  of  those  that  are  wounded,  in  a 
line  ooinciding  with  their  length  or  course. 

Itisstyletl  Immediate  ^whan  the  means  or  the  instrument  through  which  the 
presure  is  exerted  acta  upon  tVic  bleeding  orifice  itself  without  the  intervcn- 
tion  of  anything  else,  that  is,  immediately.  13y  many  this  mode  of  compres- 
iioQ  is  al^3  called  direct. 

It  is  entitled  mediate  compression  when  the  pressure  is  brought  to  bear 
upon  the  vessjelj*  through  interveidng  tissue  or  soft  parts. 

Lateral  compression  may  be  macle  on  a  bloodvessel  at  the  place  where  it 
is  (Toiinded,  or  between  it  and  the  heart;  or,  again,  it  may  sometimes  be 
nquired  beyond  the  wound,  that  is,  on  the  distal  side  thereof.  Lateral 
wmpn.'ssion,  wlien  applied  to  arteries,  jmslies  them  before  it,  and  civwds 
them  into  the  sotl  structures  upon  which  they  rest.  Xow,  if  these  structures 
have  110  solid  support,  they  yield;  thus  the  compression  is  evaded,  and  it 
fR)ves  insufficient  to  arrest  the  flow  of  blood,  liowever  strone  it  may  be. 
lleoce,  lateral  compression  can  be  usefully  applied  only  to  sucli  arteries  as 
hare bieneuth,  and  uot  too  far  distant,  a  solid  support  in  the  shape  of  bone. 

'"  'on  of  arteries  may  l>e  effected  with  tkejingers^-^'\t\\piuh^  tampons^ 

'^r  ,  with  iourniqaels^  and  with  EsmarcfCs  a/>^ni/i/5  for  bloodless 

*>pcratious. 

Digital  Compressiox,  in  violent  hemorrhage*  from  recent  wounds,  is  well 
ipted  to  sta^'  the  bleeding  until  ligatui*es  can  be  applied.  W[\cx\  a  linger 
nds  an  artery,  there  is  no  danger  as  long  as  its  eonimand  continues, 
-i^ud  j>ressure  maybe  ap]died  imme<liately  to  tlie  bleeding  aj^CTtures  iit  the 
TB»els  themselves,  oy  inserting  the  fingers  into  wounds.  In  a  considerable 
wmber  of  cases  related  in  this  article,  compression  employed  in  this  way 
«ved  life,  when,  otherwise,  it  could  not  have  been  pivserved.  In  many  iu- 
Jttnoes  this  proccje<ling  can  be  exeeut*;d  by  the  patient  himself. 

But,  digital  compression  xnaxy  be  laterally  apjdied  to  arteries,  with  success, 
whrticver  they  run  near  enough  to  bones  for  a  fixed  point  of  resieitance  to  be 
«&nied  thereby.  The  following  are  tlie  principal  places  where  this  use  of 
ptcMare  nuidc  with  the  fingei's  can  be  enipluyed: — 

For  the  (Tomm^n  airotUl  arten/y  the  fore-part  of  the  side  of  the  nock,  between 
thelarxTix  and  the  inner  border  of  the  stemo-mastoid  muscle,  is  the  place 
wbere  that  vessel  can  be  compressed  against  the  transverse  processes  of  the 
brse.  To  effect  this,  the  thumb  of  tlie  opposite  hand  {e.  q.^  that  of  the  rlt^ht 
for  the  lett  eamtid,  and  vice  versa)  sluMild  be  |)lace<i  at  the  iimer  eJlge 
le  steruo-cleido-mastoid  muscle,  opposite  the  lower  edge  of  the  thyroid 
ilage,  and  thrust  backward,  downward,  and  inward,  so  as  to  force  the 
vXiiTj  away  from  the  vein  and  against  the  transverse  processes  of  the  cervical 
vertebne;  the  fingers  crossing  ttie  median  line  of  the  nape,  but  making  no 
ownter-pressure.  The  energy  of  the  compressing  force  can  be  much  increasetl 
bjr  adding  to  it  that  of  the  other  thumb.  By  many  it  is  held  that  the  com- 
non  carotid  artery  may,  with  j>eeuliar  advantage,  be  compressed  against  the 
MKalled  tubercle  of  Chassaiernac  on  the  tnmsverse  proe^iss  of  the  sixth  cervical 


^  Permission  to  copy  this  woo<l-cnt  and  many  others  that  follow  it,  to  which  hia  name  U  attached, 
has  been  gonerously  gireii  to  the  writiT  by  the  dlstinpuiahed  Surgeon-Oeoeral  of  the  Prussian 
Army,  for  which  ooartesy  it  is  but  jiut  tu  make  thi»  ackuuwleiltpuent. 
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rib,  after  iti*  Umic  from  behind  the  scalenus  anticu^,  an<l  in  the  third  part 
of  ita  oourae.  (i'^ig-  348.)  By  drawing  the  shoulder  forward,  and  with  it  the 
clavicle,  more  room  may  be  obtjiined  tor  applying  tlic  pressure  to  the  artery. 
This  vejjwel  is  ho  deeply  seated,  however,  that  it  is  otl:en  wise  to  employ  ii  sub- 
stitute for  the  fingers  to  compresi*  it  ugainat  the  fir»t  rib;  and  the  bewt  sul> 
Btitute  is  a  common  door-key,  of  gooil  size,  the  hantlle  of  which  should  be 
covered  with  the  turns  of  a  narrow  roller.  It  should  be  firmly  pressed  down- 
ward into  the  subclavian  hollow  of  the  ueok,  innnedlate!}'  above  the  cla\iclc. 
Tlie  touniiquet  of  Petit,  when  reversed,  atibnls  a  thumb-piece,  which,  envel- 
oped in  a  roller,  may  be  u&ed  iu  the  same  way  as  a  door-key. 


Klg.  344. 


Fig.  346. 


OlflUl  compNMloa  of  th«  bra«hUl  ftrl«i7.   fEtmAreli.)       IMirlUl  eonprfBiloD  of  tb«  fonwrtl  uMry.     (B«»anb.) 

For  the  nxillaty  arteryy  the  anterior  fold  of  the  arn^pit  marks  the  spot 
where,  when  tlie  arm  l-*  rairio<l,  the  artery  can  readily  be  compressed  agaiiiPt 
the  head  of  the  humerus,  with  the  iin":ers. 

For  the  braehiiU  arienjy  the  centre  ot  the  npjK-r  arm  is  the  place  whci-e,  at 
the  inner  border  of  the  biceps,  this  verisel  can  eanily  be  e»impresiie<l  against 
thv  liumeru-s.  (Fig.  344.)  The  Angel's  should  be  phued  over  the  artery ,'iilong 
thi.'  inner  e*ige  of  the  biceps  nmscTe,  with  the  thumb  on  the  opposite  side  of 
the  linib. 

The  fMominal  aorta^  when  the  walls  of  the  Ijclly  are  relaxed  and  the  intes- 
tines empty,  can  be  compressed  against  the  s[>ituil  column  ou  a  level  with 
The  umbihcua.  To  eflcctually  make  digital  compression  of  the  abdominal 
lujrta,  the  jmtient  must  be  in  a  recumbent  position,  with  the  shoulder?^  mised 
and  the  limbs  dniwn  up,  so  a.s  to  relax  tlie  abdominal  parictos;  tknv  Kngers 
•if  one  liand  sliould  ha  placecl  over  the  artery,  sumewhat  to  the  loft  of  tbi;  um- 
Inlicus,  the  thumb  slretehing  towanl  the  other  flank;  and  the  tinf^ei-s  of 
the  other  hand  should  be  placed  upon  those  of  the  tii-st,  in  order  to  make 
the  pressure  strong  enough  to  tHimjilcUdy  flatti-n  the  vessel.  Thi;^  pressure, 
however,  cannot  be  borne  for  any  considerable  length  of  time,  unless  a  nar- 
cotic or  anjpsthetic  be  administered. 

The  common  iliac  ivicry  ai»d  the  external  iliac  in  the  upper  part  may  be 
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compresBed  in  a  similar  w&y  afirainst  the  brim  of  the  }>elvi«.  But  the  latter 
can  Im?  (.^ouiiu'eswod  inort*  rwiuily  and  for  a  longer  time  against  the  upper 
border  of  tlio  horizontal  rainui«  of  the  pul»is,  just  previous  to  its  exit  from 
the  j^elvis,  above  the  middle  of  Poupart'^  ligament. 

The  femoral  artery  can  easilv  be  compix'sseii  against  the  ilio-pectineal  emi- 
nence, just  below  Poupart*s  li^mcnt.     It  is  found  in  the  middle  of  a  line 
drawn  from  the  anterior  suiK*rior  spinous  proce«ii  of  the  ilium  to  the  syni- 
jihysis  pubis.     When  the  current  through  this  artery  is  to  be  restrained,  the 
thumb  may  be  placed  njwn  the  ves^^el  at  this  s[>ot,  while  the  fingers  gnisp  ^ 
the  outer  part  of  the  tiiigh;  but  when  the  pressure  is  to  be  api>licd  lower  fl 
down,  both  hands  must  be  used,  one  thumb  being  placed  ujhui  the  other, 
with  the  lingens  embracing  oppOf?ite  sides  of  the  limb  (Fig.  345).    In  this  ^ 
way  the  femoral  artery  may  be  compres9e<l  against  the  femur  as  far  down  ■ 
as  the  lower  thinl  of  the  thigh;   but,  low  tlown,   digital   compression   is 
difficult  and  uncertain,  because  of  the  thickness  of  the  parts  lying  over  the 
vessel,  at  least  in  fleshy  subjects. 


Paps,  Tampons,  or  Compresses,  ai*e  often  applie<l  to  wounds  with  advantage 
for  the  suppression  of  sureieal  hemon-hages,  until  such  time  as  liffatures  can 
be  applied.  Li  case  of  tnelr  employment  the  pressure  is  exerted  by  means 
of  a  bandage.  But  before  a  compress  is  applied  in  this  way,  the  injurtnl 
part,  if  it  60  an  extremity,  must  be  carefully  bandaged  (with  flannel  if  jx>s- 
flible,  for  it  is  the  iK-st  material  for  the  purpose)  fiY>m  Ik-Iow  upward  until  the 
whole  limb  is  covered,  in  ortler  to  prevent  tlie  occurivnce  of  ditfuse  inflltra- 
tion  of  the  connective  tissue  with  blood,  or  sanguineous  infiltration  of  the 
limb — a  verj' dangerous  complication.  A  firm  pad»  made  if  possible  of  anti- 
septic material,  is  then  placed  upon  the  wound,  aiirl  fliinly  pressed  upon  it 
bv  a  tightly-<lniwn  bandaire.  '^Ihis  part  of  the  pr<K*eeding  is  best  accom- 
plislied  with  a  bandage  made  from  some  elastic  material;  for  instance,  India- 
ruliber  or  elastic  V>races. 

Eut  if  u  large  artery  is  opened,  it  is  safer  to  apply  a  conical  tampon  in  the^ 
wound  itself.  For  this  ])»r]>ose  a  square  piece  of  antiseptic  gauze,  or  of^ 
muslin  soaked  in  earbolated  oil,  is  pressed  with  a  tinker  as  oeeply  as  possible 
into  the  wouniUund  then  the  cavit}'  is  filled,  as  the  huger  is  withdrawn,  first 
with  snuilK  tlien  with  larger  antiseptic  balls  of  prepared  jute  or  wadding, 
uutil  the  last  overlaps  the  margin  of  the  wound.    (Fig.  346.)    The  waos 

Fig.  346. 
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A|*pll('«lfoB  ofaeofilcal  UtnpAD  mfcdA of  ftntUvpliebtll*.     (RBmsroli.) 

should  be  quickly  and  firmly  put  into  place.  The  whole  is  kept  in  positioal 
by  a  tightly-diiiwn  l)andage;  if  jvossible,  by  an  eljistic  one.  On  the  arriMil 
of  the  patient  at  the  hospital,  or  at  his  liome,  the  tampon  must  be  remove<l  ;i 
and  if  the  hemorrhage  return,  nr  if  the  coats  of  the  arter}'  Ik*  perceptiblj  in- 
jured, a  iigatuiv  must  Ik;  a|iplit'd  lo  it,  on  each  sitle  of  the  w*ound,  where  itBI 
ectals  are  sound. 

(rradiiaicd  comjnrs-«rs  that  are  pyramidal,  wedge-like,  or  elongated  in  shapei^l 
are  nut  unfrequeutlyapplie<l  also  by  means  of  tightlynlrawn  bandages  to  tem- 


porarily  restrain  the  flow  of  blood  from  reoerit  wounds;  but  when  they  are  not 
placed  so  ad  to  press  exactly  on  the  blefdiiig  orifice  in  the  wounde<l  vessel,  they 
often  do  much  harm.  Es]jecially  is  this  the  case  when,  from  the  faulty  ad- 
justmont  of  Buch  eoinprefeges,  the  wounded  limb  becomes  widely  infiltrated 
with  extravasatod  b]o4xl. 

Wlicn  alter  a  few  houi^a'  delay,  in  cases  where  the  compresses  and  ban- 
dages have  been  accnnitoly  ajiplied,  as  directed  above,  we  remove  the  dreas- 
ings  in  order  to  tic  the  artery  lu  tlie  wound,  wo  eometiraes  find  that  tlie 
aperture  in  the  vessel  has  become  closed  by  the  contraction  and  retraction  of 
it*»  walls,  aided  by  the  formation  of  occluding  coagula,  and  that  the  bleeding 
is  permanently  arrested.  The  procurement  of  the  wiine  result  is  often  aided 
by  a  moderately-protracted  Byuco[>e;  and  provided  we  keej)  the  patient  at 
rest,  with  a  continuance  of  the  same  dressings  to  the  wound,  after  carefully 
examining  it,  and  abate  all  tendenc;^''  to  vascular  excitement  by  giving  cool 
acidulated  drinks  and  an  antiphlogistic  regimen,  we  are  sometimes  grati- 
fied by  finding  that  a  permanent  arrest  of  the  hemorrhage  has  been  secured. 


Fig.  347. 


Fig.  34S 


GnJaat«dc«Bpr«w  (oblOAff).  <S«inuxb.) 


Pfxmmldal  compreM. 


TorRNiQUKTs. — Inasmuch   as  digital  compression  cannot  be  successfully 
oootiimed,  for  any  length  of  time,  except  by  a  skilled  and  powerful  hand. 


Fig.  349. 


7l«U  tosrolqutrt 


ChftiTt^rf'ti  acr«ir  tournlqntt 


tournitjuets  have  been  invented  by  surgeons  to  tmpply  its  place.  Many  vari&- 
li«  ((f  this  ii»Htruraent  are  in  use.  Among  the  l>est,  as  well  as  tlie  most 
wuit'Iy  known  of  them,  is  that  of  J.  L.  Petit.  (See  Fig.  105,  Vol.  L  p.  .*)«(>.) 
It  uoTwiKtii  of  two  bnu«s  plates,  each  set  in  a  frame  of  bras;*  bars  in  which 
rollers  turn,  a  strong  thumb-screw  to  foi-cc  the  plates  asunder,  a  strong  strap^ 


72 


INJt'RIBB  OF  BLOODVESSELS. 


and  a  fitroiig  buckle.    To  apply  this  tourniquet  properly,  the  limb  ehoul 
first  be  envelojKKl  with  a  few  turns  of  a  roller,  in  order  to  protect  the  8k 
from  prefisure.     A  square  jmd,  made  by  folding  a  roller  three  inches  wid 
and  two  yards  long,  slumld  be  placed  over  the  arterv  to  serve  as  a  coinpresa. 
Upon  this  the  base  of  the  instrument  should  be  laid,  its  two  plates  having 
already  been  approximated,  and  the  8trap  should  then  be  earrie<l  around  the 
limb  and  securely  buckled.     By  turning  the  thunil>8crew  the  artery  may  be 
compreHsod  at  will. 

The  field  tounnquet  (Fig.  349)  is  composed  of  a  Htrong  linen  strap, 
strong  buckle,  and  a  pad ;   and  is,  iu  siibstance,  the  strap  and  buckle  of 
Petit  s  tourniquet,  which  are  to  be  used  without  the  frame  and  screw  of  thai 
instrument. 

The  tourniquet  of  Charrifere  (Fig.  350)  is  provided  with  a  pad  for  makin? 
counter-j)re86uro;  but,  in  resi»ect  to  efiiciency,  this  instrument  does  not  equal 
the  touniiquet  of  Petit 

The  well-known  firm  of  Tiemann  &  Co.,  surgical  instrument  makers,  have 
devised  a  useful  tourniquet  which  bears  their  nunic  (Fig.  351).     In  this  in- 
strument the  pix'ssure  is  applied  to  the 
^^^^       Fig.  361.         .^^^^^       artery  by  a  patl  which  is  projected  by 
/'^^'^"^  )      ^  _  _        U'"""^^        ^  screw.    This  tourniquet  will  not  easily 

(urn  over,  nor  hinder  the  circulation  of 
tlie  venous  blood. 

But    the    constriction    of   the    limb 

which  attends  the  emplo^-ment  of  all 

tounii<iucts   which   act  by  means  of  a 

TirmMD  *  co.'t  loaniiqucL  stnip  possiug  arouud  the  Ihnb,  is  liable 


•e 
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Pig.  3.S2. 


Fig.  3&S 
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Conpreulnn  of  Ibe  ttfMtiUI  krlcrrb;  a  screw 
coiirslqo«t.  (Ctmarcb.)  Thi^  ioDrul«|n«t  plKio  li 
dUpUraJ  to  ahow  tb«  afipUc-atlaa  vl  lit*  coraprrsi 
la  the  Hoe  of  the  arlrrv:  lb«  plate  U  ailjnitril  In- 
io«dla(el/  oror  tbe  eouiprc**  before  tbe  itrmp  U 
Ugbt«a«>d. 


Cotnitri^Mtun  of  tbe  fr-moral  artery  b]r  a 
loaralfiaRt.  (Esmarcb.)  The  plato  of  tbe  Imtni- 
m«at  i«  udjukted  ovvr  tbti  eompren  l)*foro  tUm 
•trap  1«  tighiraed. 
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to  cause  &  great  deal  of  pain,  and  this  circumstance  has  led  to  the  invention 
of  many  instrunieuti*  which  act  only  on  the  opposite  sides  of  the  limb. 
Among  them  must  be  mentioned  the  tourniquet  or  artery-compressor  of 
Professor  Gross.    (See  Fig.  110,  Vol.  I.  p.  667.) 

In  default  of  the  tourniquets  already  described,  an  effective  instrument 
for  compressing  the  main  artery  of  the  thigh,  arm,  etc.,  may  be  improvised 
ill  the  following  manner: — a  ix>ckct-liandkerehief,  or  piece  of  muslin  of  cor- 
responding size,  folded  into  the  form  of  a  cravat  and  knotted  in  the  mid- 
dle, or  containing  a  i>ebble  placed  at  the  same  spot,  for  a  compress,  should  Ije 
tied  securely,  but  rather  loosely,  about  the  limb,  and  then  twisted  with  a 
stick,  a  ramrod,  or  a  bayonet,  etc.,  inserted  underneath.  (Fig.  354.)  I  have 
several  times  known  old  soldiers  to  stop  hemorrhage  for  comrades  in  this  way. 


Fiff.  364. 


Pig.  3(5. 


taptoTl««d  lonloBi  or  ib*  old  Roldlfr'!  toantlia«t 
(KuniRnh.) 


linprarltfld  <lonb]«-§t1rk  tonrnlqnetor  VAlken. 
tEuttBrch.) 


^'ompa natively  little  pressure,  however,  if  exerted  by  means  of  a  stick 
i*i.'uia'*t  the  inner  nide  of  the  arm,  is  sutficient  to  control  the  circulation  in 
ifc  hmchiul  artery;  the  muscles  may,  in  thin  way,  lie  forcibly  separated, 
laptly  forward,  partly  backward,  and  the  artery  juv^sed  flat  agaiiibt  the  hu- 
Uttrnia.  Volker's  improvised  stick  tourniquet,  which  attains. this  object,  may 
J^ily  be  prepared  from  two  stiff  shoots  or  branches  of  a  tree,  an<l  two 
luui'lkch'hiefs.     (Fig.  3.55.) 

TLe  bloiKWtreatn  in  the  abdominal  aorta  can  bo  most  Rocurely  controlled, 
•fthe  intestines  have  been  previously  emptied,  by  eompressuig  the  aorta 
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it«eli  against  the  vortebrw,  in  the  region  of  the  unihilicus.  For  this  pnr- 
po8e^  Lister'a  or  PaiROiWt's  abdominal  touruiquet  {V'ly:^.  Ill,  112,  Vol.  L  p. 
668)  should  be  employe*!.  Tlie  jwid  ia  inoveil  by  u  long  screw,  so  as  to  act 
upoii  the  aorta;  tlie  counter-pressure  ia  furnished  by  the  cushion  for  the  back. 
Toe  arterv  coTupresson*  of  Stey  and  Eriehscn  may  also  be  employed  to  con- 
trol the  circulatiou  in  the  alxio'minal  aorta. 


Ehmarch's  Apparatis. — Ksniarch's  njmamtua  for  the  bloodlesB  operation 
ali'ortis  a  very  Himple,  u  very  ellicient,  and  a  very  safe  means  of  arresting  the 
circulation.  If  an  ela«tie  Land  of  India-rubber,  whether  roimd  or  flat,  be 
wound  with  strong  traction  wveral  times  round  a  limb,  and  the  ends  fastened 
by  a  knot  or  safety  pin,  all  the  soft  parts,  and  witli  them  the  arteries  and 
veins,  may  be  so  firmly  compressed  that  not  a  drop  of  bk>txi  cati  piiss  through. 

It  is  evident  that  the  ellectJs  of  an 
r*g-  356.  elastic  band,  when  i»roperlv  applied. 

must  be  continuous  and  lasting, 
while  the  strap  of  Petit's  tourniquet 
soon  stretches  and  thereby  l)ecomef< 
inefficient.  The  elastic  oand  also 
can  be  succesafuUv  applied  in  any 
position  we  may  choose;  and  its  em- 
ployment does  not  ret|uire  an  inti- 
mate anatomical  knowledge  of  the 
part  which  is  subjected  to  compre*- 
riion.  In  urgent  cases,  an  elastic 
bnicG  may  l)e  used  in  its  stead. 

F^smaix-h's  apparatus  for  jierform- 
inp  operations  on  the  extremities 
without  loss  of  blood  consists  eseen- 

EBmweb'iatiparatairoreUaUeromrrvwioa.  tially    of  aU  clastic    TOllcr    made   of 

Iiidia-rubl»or,  and  an  elastic  tube  or 
ligatui'e,  made  alno  of  India-rubber,  with  u  chain  and  hook,  or  a  ring,  or  a 
ciiunp,  or  a  safety-pin  for  fastening  the  ends.     In  Fig.  3oG  au  elastic  roller  is 


Fig.  367. 


Pig.  358. 


The  »U«tle  liilH}  or  llystnr*  fulonvd  with 


LugvttbMk'a  clunp  for  ruivalug  Buureh'i  oImHo  roU«r. 


repivHcntiHl,  together  with  an  elastic  tulie  or  liiraturo  wound  around  its  ex- 
terior, and  fastenwl  witli  a  hook  and  chain.  Fign.  S;')?,  859  and  360  show 
tlie  mode  of  securing  the  apparatus  with  a  ring,  and  Fig.  358  tlie  mode  of 
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•ftytmpIishiDi:^  the  same  oiid  with  a  clamp.     Fi^s.  362  and  363  show  the 
V/'iication  of  Foulia'a  devioo  tor  etibcting  the  same  puq)C>fie. 


Pig.  369. 


Pi£.  3(>0, 


Tki  afM  hnm  fUkg  f«r  ^Ivoiac  Ukf  olatlle  tube. 


EImUo  tub*  or  llgstnr*  dnwo  tlf hUj  roaftd 
th»thlgh,ftBd  fmkieBvd  with  ft  bniiH  ring, eon* 
preiBlng  the  femonl  ftrter/.     (iUtumrcb.) 


I  Villi 


AlthoDgh  it  ie  not  strictly  within  the  scope  of  this  article,  I  will  in  a  few 
the  process  of  ren<lerins;  a  lirah  bloodless  by  the  method  of 
In  this  connection  it  will  be  ot'  interest  to  all  readcra.  The 
ig  been  covered  with  oiled  silk  or  varnished  paper  to  prevent 
•oiling  of  the  bandage,  an  elastic  roller  is  firmly  applied  to  it  from  the  tips  of 
^tott,  or  fingere,  upward,  until  the  site  of  the  proposed  operation  has  been 
iftsed;  by  this  means  the  blood  is  driven  completely  out  of  the  vessels. 
WW  tiie  roller  ends,  an  elastic  ligature,  or  tube  of  India-rubber,  is  wound 
*ilhiaoderatelv  strong  tnu'tioii  sevenil  times  around  the  limb,  compressing 
^itt arteri« so tliat  no  more  blt^od  c-an  piws  through  them;  and  the  ends  are 
6>teifid  together  by  a  hook  and  chain,  or  by  some  other  approval  method* 

Fig.  361. 


Bight  fool  and  Uf  with  tbt  aluUc  roU«r  «ad  Ugilare  la  plftc«. 

Rg.  361  reppeeentfl  the  right  foot  and  leg  with  the  elastic  roller  and  the  elastic 
™Bg  or  ligature  in  situ.    The  elastic  roller,  together  with  the  oiled  silk, 

Kig.  362. 


fuull***  fAak'Dib^T  <i[>paniiaa  for  ib(>  elutlR  Ufrfttiir«      (GNtnarfti.) 
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is  next  removed,  but  tlie  elastic  tubing  or  ligature  in  left  on  to  act  as  a  tnui 
niquet,  and,  provide<l  that  the  apimratus  has  l>een  properly  ajiplied,  the  limb^ 
l>elow  this  tourniquet  exhibits  a  completely  blanched  appearance,  like  that 
of  a  corp&e.     Any  operation  can  now  be  perfonued  without  loss  of  blood. 

But  part^  of  limbs  which  contain  unhealthy  pus,  must  not  be  firmly 
bandaged  with  the  elastic  roller,  because  infecting  matter  might  thereby  l>e 
driven  upward  into  the  connective  tissue,  and  into  the  lymphatics.  In  such 
cjisea  one  must  be  satisfied  with  hohling  the  limb  in  an  elevated  position  for 

Fig.  363. 


/ 


Showiod  cQisprctiloD  of  Ihfl  fenonl  art^iy  wUh  Kiiniftrrb't  cliutir  lluiitar»>,  and  tlit*  ■i>i<iicKtU)n  of 
Fonlli*«  fKdteuiug  c\%my  or  rlu|{.     (Esniftrch.) 

a  few  minutes  in  order  to  make  the  blooil  run  out  of  it,  as  practi^etl  many 
years  ago  at  the  New  York  ITospitiil  by  the  American  surgeons,  Mott  and 
Stevens,  before  applying  the  elastic  tubnig  or  ligature  to  control  the  circula- 
tion. 

Nicaise'a  modification  of  the  elastic  roller  and  ligatnn^  is  recommended  on 
the  high  authority  of  Esmarch.  It  consists  of  a  sti-oiig  Intlia-rubber  belt,  to 
one  end  of  which  arc  fastened  a  hook,  an<l  a  number  of  rings  one  after  the 
other.    (Tigs.  304  and  Z^^.) 

The  application  of  Eemarch's  tube  to  the  axillary  artery  is  shown  in  Fie. 
866. 

To  arrest  the  circulation  of  blood  in  a  finger*  an  ludiii-rubber  tube,  nlx>nt 
the  size  of  a  goosu-qnill,  suffices ;  it  should  be  wound  an.»uud  the  finger  two 
or  more  times,  iU  iiids  crossed  on  the  back  of  the  hand,  then  carried  around 
the  wrist,  and  tied  on  its  doi-sum. 

An  clastic  ligature  uf  similar  size,  and  constructed  of  the  same  material, 
when  tightly  drawn  juound  the  root  of  the  penis  and  scrotum,  will  restrain 
the  outflow  of  blood  from  the  arteries  of  these  parts.     (Fig.  367.) 

To  compre^  the  common  femoral  artery,  the  India-rubber  tube  is  wound 
once  or  twice  around  the  thigh  just  below  the  groin,  and  its  ends  are  crossed 
over  the  groin,  carried  around  tlic  ]»osterior  aspwt  of  the  i)elviB,  and  finally 
hooked  together  over  tlie  hypogastric  region,    (Fig.  308.) 

A  pad  consisting  of  a  tirmly  rolled  linen  bandage  may  be  placed  as  a  com- 
press over  the  external  iliac  artery,  immediately  above*  Poupart's  ligament. 
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Fig.  364.  Vig.  365 


U 


't    elB«Ue    belt    Tor    cntn[irr>Ji»tD{ki 
Aiierl**  of  tbr  rxtninttle*,  •od  Ibui  r«- 
tlag  tr&UDsUc  hBtDorrhftse.   (Eciaarcli.) 


Nlcaliv'a  elftiUc  belt  appUftd  to  the  arm  for  cota- 
pnuloK  Uie  brachUl  ftrlary.    (S«DftRh.) 


aud  may  then  be  energetically  pressed  dowrt  njwii  that  vessel  by  several  figure- 
oWght  turns  of  a  strong  India-ruUlK'r  mllrr  luuidiige.  (Fig.  369.) 

Shonld  there  be  no  alxlomiaal  tourniquet  at  hand,  a  f)ad  may  be  improvised 
in  the  following  manner: — A  etivijug  lineti  bandai^e  alx)ut  ei^ht  yards  long 
whI  four  inches  bmad,  in  wound  amuud  the  midtile  of  a  8tic*k  about  a  foot 
kmg,  a»d  having  the  thit;km\ss  of  a  thunih.  Tliis  pud  is  plaoed  just  below 
tke  umbdicus,  and  is  kept  in  position  by  an  it-^sistatit.  It  shauld  then  be 
piWHeil  with  considerable  force  against  the  spinal  column  by  many  turns  of 
AD  elftdtic  l)andage,  four  inched  in  width,  ea<^h  of  which  is  wound  around  the 
body  at  the  loins.  (Fig.  370.) 

Bill  if  circular  conipresaion  of  the  alxlomen  be  nndcflirablc,  the  linen  hand- 
age  should  be  wound  around  the  middle  of  a  stii'k  lont^  enough  to  have  its 
aula  embraced  by  the  turns  of  an  elastic  banda^^o,  which  is  paijsed  under- 
Dtittth  the  operating  table.     (Bi-aiidis'^  uictliod.  Fig.  371,) 

Whenever  necessary,  one  or  even  both  extremities  may  be  kept  bloodless 
for  several  hours  without  injury. 

At  the  conclusion  of  an  operation  in  which  the  elastic  ligature  has  been  em- 
Iilojed,the  ligature  itself  must  not  be  slowb/  loosenetl,  but  be  qiuekly  taken  otf 
torn  the  limb.  The  coimecutive  hemorrhage  is  generally  considerable,  because 
Ibe  walls  of  the  bloodvessels  are  tcmpornrily  parnl^Zi'ii.  The  hemorrhage 
tttut, therefore,  be  jirovided  against,  before  removing  the  ehistic  ligature,cither 


Slutle  ronpretflloD  of  th«  •it«rul  Iliu  trtery. 

(EvQIAITh.) 


The  parcnchyiimtous  bleeding  which  follows  in  spite  of  these  measnree  is 
easily  arrest^^l  by  affusing  the  sur&ce  of  the  wound  with  carbolized  iced 
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Pig.  370. 
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laproTlM^  MaprVHloB  of  th«  aoru,  with  m  pad  and  •■  slutlc  rolUr.     (Eamuoh.) 

waWr,  or  by  applying  the  induced  current  to  the  same,  or  by  compressing 
the  main  artery  with  the  tingers,  above  the  wound.  (See  also  Vol.  L,  page 
5t>9.)  li*  email  arteries  spurt,  they  must  be  tied  or  twisted. 

Fig.  371. 


C«mpT«Hiok  of  |h»  kbdonlaal  Aorto  bf  BrandU'a  nieUiud.     |Bamftr«h.) 

Thetlastic  touniiouet  of  Et*man:h,  nmny  ways  of  applying  which  liave  beea 
iriven  ttJiove,  with  illustrative  figures,  is  in  some  roajx^cts  superior  to  all  other 
E«>amiqaeti*,  because  it  can  be  applied  around  any  part  of  the  Umb,  nnd  be- 
<ttm  the  Iw-ation  or  course  of  the  main  arteries  need  not  be  considered  while 
putting  it  ou. 

m.   LiaATION. 

The  only  truly  efficacious  means  (»f  arresting  the  hemorrhage  from  wounds 
inrolving large  arteries,  are  compression  and  ligation,  as  Bojer  iu  substunc*! 
ju>»llj  reuiarlci.  And  the  direct  or  immediate  application  of  a  ligature  to  a 
w<«uidod  vei*sel  is  by  far  the  most  satisfactory  way  to  stop  its  bleeding.  It 
silbnlfia  feeling  of  security  which  is  yielded  by  nt>  other  plan  of  treat'inent, 
tod  ouibles  the  surgeon  to  leave  his  patient,  at  whatever  distance,  fc^tding,  if 
the  artery  be  sound  where  it  is  tied,  that  there  is  absolutely  no  risk  of 
*'        *         left  behind.     Acquaintance  with  the  ligature  as  a  hsemoetatic 
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agent  has  come  clown  to  us  fn)m  the  most  ancient  times;  but  when 
whei-e  it  was  tiPBt  employed  is  now  entirely  unknown.  It  was, however,  well 
known  to  Celsus  in  the  iiret  century'  afti-r  Christ ;  to  Galen  about  the  close 
of  the  eecond  century  ;  to  Aetiun  in  the  tii'lh,  ti»  Paulus  ^K^ineta  in  the 
seventh,  and  to  Rhazes  in  the  tenth  century.  Moreover,  lihuzos  recom- 
mended the  employment  of  two  ligatui-es  in  onler  to  suppress  traumatic  heroor- 
rliage,of  wliich  one  should  be  i>ut  round  the  artcrjon  each  side  of  the  aperture, 
because  blood  might  issue  from  the  inferior  portion  of  the  arteiy,  that  is, 
rc'giu'gitant  or  distal  hemorrhage  might  occur,  if  the  distal  ix>rtiou  of  the 
artery  were  not  also  tie<l.  lihazes  Recommended  the  complete  severance  of 
the  wounded  vessel,  so  that  its  cut  extremities  might  retract.  Avicenna  in 
the  eleventh,  Albucasis  in  the  twelfth,  and  Averrhoes  in  the  thirteenth  cen- 
tury were  well  acquainted  with  ligation  as  a  hti^mostatic  measure.  Tlie 
early  moilern  writei's  on  surgery  mention  nil  the  ancient  methods  of  arresting 
hemorrhiige.  Guy  of  Chaulfac  recommended  the  ligature  on  the  authority  of 
Galcu  and  Aviccnnn.  It  was  also  reconimended  by  Hruuus,  TheotloricU8» 
Roiandus,  and  Lanfnmeus.  Thus  it  api>eai-s  clear  that  tlie  Uf^e  of  ligaturea 
for  arresting  surgical  hemorrhages  was  well  known  to  the  ancient  burgeons, 
and  was  never  forgotten,  even  in  the  darkest  aces. 

Nevertlieless,  the  glory  of  introducing  the  ti^iture  as  a  haemostatic  agent 
in  nmnutationn  is  \nu|ue-stionably  due  to  Ambroise  Pare,  hi  1564  he  pub- 
lished an  account  of  his  discovery,  which,  ho  says  suWtantially,  lie  was 
enabled  to  make  by  the  sjwcial  favor  of  the  sacreil  Deity.  But  so  slowly 
did  the  ligature  make  its  way  into  genemi  favor,  that  Sljarpe,  one  of  the 
surgeons  to  Guy's  Tlot^pital,  writing  in  1761,  two  centuries  after  its  introduc- 
tion into  the  great  o]Hiration8  of  surffcry  by  Pare,  found  it  necessary,  in  his 
well-known  work,  entitled  **A  Critical  Enquiry  into  the  Present  State  of 
Surgery,"  fonnally  to  advocate  its  employment  for  the  ari-est  of  hemorrhage 
fmm  wounded  arteries,  in  pix'ference  to  styptics  or  the  cautery,  on  the  ground 
that  **  it  was  not  as  yet  universally  practised  amongst  surgeons  residing  in 
the  more  distant  counties"  of  England.  But  why  did  it  take  two  centuries 
to  diffuse  everywhere  the  employment  of  the  sinifdest  and  the  best  surgical 
means  whicli  we  j)083CS3  for  suppressing  surgical  hemorrhages?  The  reason 
simply  was  that  surgeons  in  general  were  quite  ignorant  ot  tlie  natui'al  pro- 
cess of  Inemostasis,  and,  consequently,  knew  not  how  tlie  ligatures  sIkiuIu  be 
ai»j>lied,  nor  of  what  fonn  and  material  they  Fliould  be  made.  Indeed,  it 
was  not  until  I*r,  Jones,  by  appealing  to  ex|x*riment,  and  by  a  series  of 
adminiblv-conduet^d  investigations,  showed  that  the  division  of  the  internal 
and  luidJle  coats  of  the  artery,  while  tightening  the  noose,  the  veir  thing 
that  f^urgi'ons  then  were  most  unxions  to  avoid,  was  the  jioiiit  tin  which  the 
piitieiit'stJafcty  actually  depended,  and  jtointed  out  the  form  and  size  of  ligature 
that  was  most  safe,  the  amount  of  traction  which  shftuld  be  used  in  tying 
it,  and  the  processes  einplo^'cd  by  nature  for  making  the  occlusion  of  tho 
vessel  pennanent ;  it  was  not  until  all  this  was  done  by  Dr.  Jones,  that  sur- 
geons in  general  acquired  full  confidence  in  the  ligation  of  bloodvessels  as, 
par  excellence^  the  ha-mostatic  measure. 

Avicenna  recomincnde<l  the  eiiqiloyment  of  a  "flaxen  thread"  for  the  liga- 
tion of  woundetl  arteries.  In  our  day,  tlie  materials  chiefly  used  for  maknig* 
ligatures  are  silk,  hemi»,  ilax,  .silver,  leail,  iron,  and  the  tissues  of  animals. 
Those  of  uncolored  silk,  soakevl  for  half  an  hour  in  carbolized  Avax  in  a 
melted  state,  are  preferred  by  many  surgeons.  There  are  two  ''inds  of  silken 
thread  which  answer  best,  the  saddler's  and  the  dentist^s.  But,  whatever 
the  material  may  be,  the  ligature  should  be  n>uud  in  shape,  and  should  cor- 
i\!sj)ond  in  t-i/.e  to  the  artery  to  be  tied.  For  .sniall  vessels  it  need  not  he 
larger  than  i*rdinary  sewing-silk,  and  this  size  is  large  enough  for  the  radial. 
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uluar*  anterior   tomitonil,  tUriuU  etc.      For  the   Jemoral,  iliac,  axillary,  sub- 
clavian, or  mrotid  artLTS'***.  sjiddlfrj*  silk  i:^  sutticieiitly  ritout  to  8upj)ly  the  Hga- 
tua*;  aiiil  lor  tlio  largest  arteries,  saddlers  silk,  wlieii  <Umbled,  atlbrdn  a  liga- 
ture of  ftuliicieiit  size  and  strength.     Li^tnres  should  he  cut  t'roiii  uiiic  to 
fwelve  inches  in  lenocth.  They  should  also  Le  well  waxed,for  thus  their  limpness 
overcfimc,  their  knots  hold  better,  and  they  prove  les-s  irritating  from  the 
^^    itnii^  of  an  animal  substance  which  they  have  received ;    tlie  best  liga- 
'^rmv*. liowever,  consisit  of  eurlx>lized  strings  of  animal  origin,  aw  for  in«tauce, 
itgut.  kangaroo  sinews,  whale-tenth.">ns,  etc. 
Arteries  thiit  are  wounded  must  always,  if  possible,  be  secured  by  liga- 
tuivsat  the  very  place  whci-e  they  are  wounded.    For  this  purpitse  the  wound 
in  the  exterior  parts  must  be  su&eiently  erdarged  under  the  guidance  of  the 
■fiufrvr?,  anil  the  blootl-clots  thoroughly  cleared  out  with  the  tingei^  or  with  a 
<^ar})olized  siM)uge.      And,  while  the  exterior  parts  ai*e  held  asunder  with  re- 
■Cmiois,  the  sui'geon  must,  carefully  prejtaivd  and  guidcil  by  a  good  knowl- 
^v\i  of  anatomy,  proceed  toward  the  bottom  of  the  wound  until  tlie  injured 
«rttrv  IS  found.     He  then  must  separate  it  from  its  cellular  sheath,  carefully 
lig»te  it  above  and  Ixdow  the  injurefl  s|>ot  with  airbolized  eatc:nt,and  divide 
it  between  the  two  ligatures,  so  that  botli  ends  of  the  diviileJ  vessel  may  be 
*We  lo  n-tnii^t. 

If,  notwithstanding  this  double  ligation,  blood  etill  wells  up  from  the 

i>Jttom,  some  other  vessel  niust  l)e  injuixHl.    Such  bleeding  often  results  from 

^io  injuiy  of  a  branch  which  ia  given  otf  fnjm  the  p<isterior  wall  of  the 

flJain  artery  at  the  wounded  spot.     To  ascertain  this  condition  of  things,  the 

'njureci  piece  of  artery  between  the  two  ligatures  may  be  cut  out.      Or  the 

"K'vding  Hiay  proceed  fnmi  some  other  branch  which  is  injured  in  the  fur- 

'n«^r  course  of  the  wound.     In  either  case,  the  vessel  must  be  sought  for,  and 

*»i  attempt  to  close  it  with  a  ligature  must  be  diligently  ttmde. 

If,  Ijesides  the  arterv,  a  large  vein  l>e  wounded,  tills  is  made  known  by  the 

:A  that,  in  spite  of  the  ligation  of  the  artery,  dark  blood  in  large  ([uantity 

■owft  from  the  wound, especially  if  presisure  Ik*  mmle  at  a  higher  point.    Such 

hemorrhage  may  generally  be  arre-nretl  b}'  a  light  ctunpivss  or  by  the 

:  but  if  not,  the  injnre<l  vein  must  also  be  tied  in  tite  wouniL 

lese  ojterations  are  often  difficult ;  they  can,  however^  bi*  made  easier  Ijy 

*^*Tiploying  Esraan'h's  appanitus  fnr  clastic  compre-ssion.    (Fitj.  86i>.)     liut,tr> 

^«ive  oat  all  the  bloo<l  from  the  limb  ia  not  recomn»ended,  because  one  can- 

!>*.•  ti,,.jj  civsily  recognize  the  empty  veins,  nor  avoid  injuring  them.     It  is 

'IV  sufficient  to  apply  the  elastic  bandage  above  and  below  the  wound 

"  >  -■■<.     The  circulation  is  thereby  entirely  arit\sted,  while  the  veins 

"*^  1,  and  can  always  be  (juu-kly  retilled  by  a  momentary  looseiung  of 

tie  iuwer  or  dwtal  bandage,  should  the  blood  escape  from  them  m  tlie  coui-se 

o(  ilie  operation. 

Moreover,  in  i>erforming  this  of>cration,  on  wliieh  the  life  or  death  of  the 

lutient  ilei>ends,  no  dread  oujfht  to  be  entertained  of  ouUirgimj  a  small  stab 

oru?Lot-hole  into  a  very  wiae  and  deep  wound,  when  necessary  to  lay  bare 

umI  tic  tiic  blix'iiing  vessel. 

Ft"  tills  iipi-riition  of  tying  the  injured  artery  in  the  woural,  which  is  called 

ion,  be  impracticable,  on  accotint  of  the  rk-plli  or  the  ivlations  of 

...-.d  artery,  or  because  the  wound  is  dosed,  and  it  is  not  desirable  to 

again,  as,  for  instance,  after  amputation  or  excision,  tlte  trunk  of  the 

artery  must  be  ligated  at  tlie  nearest  conveident  spot,  on  tlu^  y\tu\ 

'fi  ojK'ration. 

the  hemorrhage  has  been  suppressed,  antisepti*^  drcr*sings  must  l)e 
^pliwl,  and  dramage  tubes  shouhl  also  be  inserted!  whenever  sui»puratiou  is 
£elj  to  occur. 
Tou  in. 
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Instruments  Required  for  the  LioATroN  of  Arteries. — Muoh  ingonoit 
has  boeii  fxhibitod  in  devisiiig  iiijitrunients  for  oj>crating  on  wounded  bloi 
vessels.    Hence  the  surgeon  lb  well  equipj»ed  witli  those  which  are  need< 
for  tying  the  deep  as  well  as  the  superticial  aiterie*;   also  for  socuriug  them' 
in  particular  regions,  and  in  their  continuity  an  well  us  in  open  wouuae. 

when  lit^tures  have  to  be  apjilied  to  artericfi  in  open  wounds,  as,  for 
instance,  alter  amputations,  the  njuulh  of  each  artery  must  Ix'  seizcsl  iind 
drawn  out  from  the  tissues  in  which  it  is  buried.  For  this  purpose  the  tena- 
culum invented  by  Bromfcihl,  surgeon  to  St.  George's  lIos])ital  (Fig.  134,  VoL 
I.  p.  575),  is  mucn  used  in  America,  and  in  many  caincs  does  extremely  well' 
Some  care,  however,  should  be  exercised  in  UBing  it ;  for,  it  is  liable  to  pierc 
other  structures  along  with  the  urtery,  an  accident  whi<h,  in  general,  shotd 
be  avoided ;  and,  inasmuch  as  it  neizes  an  artery  hy  j>erforating  ite*  walls,  i 
has  several  times  haitjicncd  after  it^;  employment  tlmt  thuigcrons,  and,  in  oiitf 
ease  at  least,  observcni  by  Erichsen,  fatal  hemori'hage  occurrtnl  fiMiu  idcera 
tion  of  the  artery  where  it  liad  Iwen  accidentally  ptmctured  by  the  instru- 
ment above  the  part  around  which  the  ligature  was  applied, 

But  the  forceps  in  common  use  are,  uix)n  the  whole,  to  be  preferred 
inritrumcntH  for  seizing  an*l  drawing  out  the  ends  of  divided  arteries,  in  onle 
that  ligatures  may  be  ]»ut  around  them,  hi  open  wounds.  There  are  several 
varieties  of  artery  forceps,  some  having  rat-toothed  and  otliers  serrated 
points,  some  having  narntw  and  others  broad  blades,  while  still  others  are 
fenestrated,  each  of  which  moditioatioua  otters  peculiar  advantages.  For  onli- 
nary  vessels, such  as  demand  the  ligature  in  common  4»|>ei*atioim, an  instrument 
like  that  repix*8ented  in  figure  372,  is  preferable.  Its  blades  ai*e  long  and 
slender,  and  fastened  when  closed  with  a  spring-catch,  while  iU  points  aro 
tine  and  rat^toothed. 


>l*^ 

I 

ji- 

1 


Fig.  372. 


BprlDg-ntcb  Mtcfj  forcvpi. 

One  of  the  simplest  and  best  instruments  for  drawing  out  and  holding  the 
main  artery  of  a  limb  to  Ik'  tied  in  an  open  wound,  is  Langenbeck's  artery 
forceps.  (Fig.  37;i.)  Its  points  are  sernited,  and  it**  blades  ean  be  fa8tene<] 
together  by  a  button-el i<lc.  Moreover,  the  convexity  of  the  instniment  when 
closed  facilitates  the  application  of  a  ligature. 

Pig.  373. 


LfeDg«i)beck*B  mrt^Tj  fort«p«. 


Another  very  useful  instrument  for  the  same  purpose  is  Professor  Ilamil- 
ton'8  mo(lificatit>u  of  l,i(^tonV  iirtery  forieps.  (Fig.  374.)  A  serniteil  surface 
is  placed  l>ehind  the  teeth  at  the  end  of  the  bladej^,  by  which  their  hold  ujK)n 
the  artery  is  made  more  8ecui*e.     With  this  instrumeut  the  surgeon  can  tie 
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»nery  without  an  assistant,  as  it  will  retain  it^^  liold,  and  by  its  weight 
draw  the  vtassel  out  while  the  ligature  is  being  applied. 

Fig.  374. 


Prof.  HimUtoo'f  apiiDfeBteh  f«o«itr«l«d  artery  foreepi. 

Among  the  best  of  the  fenestmteil  insirunienta  rauat  bo  reckoned  Dr.  David 
Prince's  tenaculum  forceps.  (Fie.  375.)  As  its  name  denote**,  the  extremity 
of  one  of  the  blades  js  anne<l  with  a  long  slender  tootli  capable  of  piercing 
ik'  walls  of  an  artery  like  a  ti'uacnlurn.  The  blades  theiiisi^lveH  are  liehl 
rtc'urely  fastened  together  wlien  closed  by  putihing  a  tube  down  over  tlieni. 
Will  this  instrument  also  the  surgeon  can  readily  tiike  up  an  aitery  without 
in  u.^istaQt. 

Fig.  375. 


Dr.  Dkvld  PrlDca'i  tvuftcalam  furcvpa 

F'»r  the  purpose  of  Heparating  or  detaching  the  nlieatli  from  tlic  artery 
^hi!D  alK)ut  to  tie  it  in  a  wound,  and  for  many  other  objeota,  the  plain  for- 
wpj(Fig:.  148,  Vol.  I.  p.  578),  can  be  advantageou.-jly  employed. 

rt>r  hgating  deep-seated  arteries.  Professor  II.  /.  Bigelaw  has  devised  a 
':"A  ;is  wfU  as  an  ingenious  instrument.  A\nieii  the  artery  luis  been  (seized, 
'f"  'jtrator  clones  the  forceps,  arnl  by  slightly  moving  the  butlon  torwanl, 
iie  loelcftthe  Jaws.  The  ligtiture  is  then  parsed  around  the  blades  and  par- 
tially tied.  (Fig.  376.)  By  pressing  forward  the  button  the  small  hook  will 
Jiow  exjiel  the  loop  of  the  ligature  from  the  blades  on  to  the  artery,  wbere- 
upoa  tlie  decoud  knot  is  tied  and  the  forceps  removed. 

Fig.  37«. 


Pror«i«or  Blre)«w'«  forevpa  for  Irloff  d««it.«#»t*>(l'»r1*rtM. 

For  taking  hold  of  meningwd  arteries  when  required  <luring  resection  of  the 
cranial  boues,  etc.,  Professor  J.  S.  Wight,  of  the  Long  Island  College  Hospital, 
Bmi>klyii,  has  invented   a  g<fo<l  Ibrni  of  forceps.  (Fig,  377.)     The  inwtru- 

nt  is  four  inches  and  three-f|uartei's  long.  The  jaws  are  curved,  about  an 
and  a  half  long,  and  perforated  near  the  ends,  so  as  to  introduce  a  Hga- 
tore  fur  arteries  or  tumors.    It  is  fastened  when  closed  by  a  spring  catch. 
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MoDB  OF  LiGATiSG  A  DIVIDED  Aktkuv. — III  oinler  to  ligate  a  wonnde<l 
artery,  after  exjiOHiiig  itn  ojn'ii  inoutli  to  view,  it  innst  be  Beized  with 
suitablo  forceps,  or  a  toiiaculiim,  aiul  drawn  out  a  little  i'n>u\  its  IxhI,  where  it 
miTiit  be  steadily  held  by  the  surgeon,  while,  with  plain  arter}'  forrep.-*  iu 
liie  otlier  hand,  he  earet'ully  wpamtes  or  dotaehi*s  from  it  all  the  contiguous 
structures,  but  e-npcoially  the  luvoiiipjinying  nerves.  The  ligature  must  then 
l>e  posited  around  the  upper  or  proximal  end  of  the  wouiuled  arter}'.  No 
nerve  must  be  uicluded  in  the  loop,  for  the  ligation  of  a  nerve  causes  always 
intense  suffering,  frequenthMnuscnIar  spasms  m  the  injured  limb — sometimes 
fleuth  from  tetanus.  Many  examples  illustrating  and  corroborating  this 
r.tatement^ — like  that  of  Lord  Xelson.  wliose  sufferings  were  very  greiit  tor 
tour  months  after  his  arm  was  amputatcnl,  because  a  nerve  had  been  included  in 
the  ligature  put  around  tlie  bracliial  arter\' — have  }>een  placed  ou  rword. 
Tbe  ligature  must  be  drawji  with  just  enough  force  to  divide  the  inner  and 
middle  coatu  of  the  artery,  the  giving  way  of  which  the  surgeon  often  dis- 
tinctly feels.  Next,  a  ligature  must  be  applie<l  to  the  lower  or  distal  end  of 
the  wounded  artery  also,  in  an  erpmUy  careful  niamier.  .\[oreover,  in  ajmlj- 
iug  both  ligatures  care  must  be  taken  not  to  ilraw  the  artery  too  far  out  ot  its 
sheatli,  because  the  destruction  of  the  vasa  vasoruniconsecpicnt  there<jn  tuigbt 
leatl  to  sloughing  of  the  artery-walls  ami  secondary  hciiKtrrhage. 

Tlie  ligature,  having  been  drawn  sutHcieutly  tight,  should  tlien  be  secured 
or  fastened  with  a  reef-knot  (Fig.  382),  aud  without  any  pulling  or  dragging 


Pig.  382, 


Fig.  383. 


Fig.  384. 


Tba  "rett"  or  Miaaro  fcBOt 


The  **  rraa^T. 


Til*  •vrffftoa'a  kool. 


of  the  artery  itself.  The  '*graimy"  (Fig,  383)  must  not  Ix;  used,  bei^tiuse  it 
easily  becomes  lo<>se.  The  surginin's  knot  (Fig.  384),  also,  must  not  \ye  em- 
[iloyod  in  tying  arteries,  because  it  may  fail  to  close  the  lumen  of  tlie  vesseL' 

Boyer  remnrks  tliat  the  surgeon's  knot  has  the  inconveuience  of  being  tightened  with 
lirticulty,  while  at  the  same  time  it  Tails  to  entirely  close  the  artery,  even  though  great 
>rce  be  employed  in  tightening  it ;  and  that  its  disadvantage  is  proved  by  the  Cullowing 
OIM:  Chopart  operated  on  a  gardener  tor  popliteal  aneurism  in  presence  of  the  mom 
Muinguished  professors  of  the  Ancit^nt  School  of  Surgery^  by  the  old  method.  The 
lig^ures  l>eing  placed,  and  the  first  being  tightened  by  the  surgeon's  knot,  the  com- 
prcfsion  was  withdrawn,  but,  notwithstanding,  the  blood  escaped  fihundantly.  A  fiecond 
and  B  third  ligature  were  placed  and  tightened  in  the  sanif  niimnttr,  and  with  as  small 
succej^s.  The  failure,  after  a  moment's  delibenuion,  was  aiiributcd  to  the  ossiiication  of 
tbe  mrtery,  or  to  some  unknown  causey  and  it  waii  decided  to  amputate.  On  examining 
the  limb,  howeverf  tlie  artery  was  found  in  u  natural  slate  ;  it  was  embraced  by  tbe 
ibree   ligature*;    but,  although    these  ligatnres   hud  been   tightened   in  the  most   for- 

*  These  outs  are  the  aAino  u  Figs.  138,  139,  and  140,  in  Vol.  I.  p.  fi76;  the/  are  reprodaoed 
""-  "n  a  iiiAktor  of  oonvt-nience. 
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cibie  manner,  neither  of  them  had  perfectly  effaced  the  lumen   of  the  vessel,  but  so 
incompletely  that  a  large  stylet  could  easily  penetrate  it.     Thfa  fact  is  sufficient  lo  pro- 
scribe the  surgeon's  knot  forever  in  0[M?nition»  for  hemorrhage,  as  well  as  in  those  for 
aneurism.    1  have,  myself,  often  observed  that  ligatures  tied  with  the  surgeon's  knot  do   h 
not  completely  clo:ie  arteries  in  the  cailaver.  H 

Tlie  tightening  of  the  knot  (wliich,  as  stated  above,  must  always  be  a  reef 
or  square  knot,  and  never  a  "gramiy"  or  a  esurgeon's  knot,  at  least  when 

tying    blortdvesrtols)    fibould    be 


Fig.  385. 


done  with  the  tips  of  the  uidex 
fingers  or  the  thunib;?,  placed  near 


% 


tbe  knot  itself  (Fig.  385);  taking 
carc,also,thatthe  tlireiul  is  iilaeeH  ^ 
above  the  point  where  the  torcepafl 


Showing  how  to  dnwtha  kn^t 


grasps  or  the  tenaculum  pierces 
tlie  vessel  to  be  tied. 

When  the  tightening  of  the 
knot  is  finisbed,  one  otid  of  tbe 
ligature,  if  it  be  of  earbolized  silk 
or  similar  material,  should  l»e  cut 
oft'  irear  the  knot,  and  the  other 
should  l>e  brought  out  of  tbo 
wound.  Every  ligature  should 
be  carefully  treated  in  the  same  manner,  except  in  ampntatioue,  where  it  is 
customary  t^  Lring  oul:  both  end.s  of  the  ligature  pertiiining  to  the  main 
artery  aiid  knot  tbciu  together,  in  order  to  distinguietli  tins  ligature  from  the 
others,  '  The  wound  itself  is  then  freed  from  all  coagula,  and  carefully 
cleansetl  by  wasblnir  or  sponging  with  carbolized  water  or  some  other  anti- 
8e]>tic  li<[uid,  the  ettgefi  approximatcil  and  oaivfully  secured  in  apiK-ieitlon  by 
interrupteil  sutures  and  strips  of  adhesive  plaster,  an  antisei>tic  dressing  being 
[daced  over  all.  Tlius  the  last  stciJ  in  the  operation  of  itmncdiatc  ligation  of 
a  wounded  artery  is  completed. 

Among  our  prwleoeasoi-a,  the  operation  of  mediate  ligation,  by  which  the 
tissues  surronutiing  tbe  artery  were  also  included  in  tlie  ligature,  and  thus 
the  artery  was  (■onij)rcsseil  by  the  ligiiture  through  the  medium  of  those 
tissues,  was  in  vogue.  In  our  own  day,  good  surgeons  still  advise  that 
discaseil  vessels — for  instanee,  those  that  are  calcitied  and  have  very  brittle 
walls — should  have  a  cusliion  of  soft  parts  tied  tiLout  them  U>  tJie  end  that 
the  ligature  shall  not  separate  too  soon,  or  prior  to  the  permanent  occlusion 
of  the  canal  by  adhesive  inflammation.  Professor  Aijnew  says  that  he  has  often 
ado]ited  this  plan  with  gnitifying  success.  But  m  liKnliate,  as  well  a.H  in 
iminotliate,  ligation  of  ai-teries,  the  accompanying  nerves  should  be  ex- 
clutk'd  from  the  ligatin*e.  Manec'B  plan  of  placmg  a  piece  of  bougie  in  the 
tube  of  tbe  artery  ln'tVu'e  tying  it,  ius  well  as  the  elder  Cline's  plan  of  using 
a  flat  ligature  and  inteqjosing  a  piece  of  cork  between  it  and  the  artery,  antl 
Scarpa's  fsubstitution  of  a  [dece  of  linen  for  the  cork,  are,  however,  of  very 
doubtful  value.  Tbe  advantaifes  of  all  similar  contrivances  are,  too,  exceeu- 
iugly  <loubtfuI,  fi)r  Agticw  dcrliires  that  he  cannot  recall  an  instance  of  secon- 
dary hemonhage  in  such  a  condition  of  the  aiicries,  where  the  ordimiry 
ligature  has  been  employed,  and  that  be  thinks  the  danger  over-eintimateJ. 
My  own  experience  and  views  are  in  full  accoixl  with  thi^  statement. 

VVlien  the  carbolized  silk  ligature  is  applietl  to  an  arter}-,  its  inner  and 
middle  coats  are,  in  general,  divided  with  more  or  less  regularity,  and  the 
outer  coiit  is  so  coustrictetl  as  U\  completely  Hirrest  the  flow  of  blood  iu  tho 
vessel  at  the  place  of  ligation.   (Fig.  386.) 
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A  soldier,  nge<l  57,*  was  wounded  .Iiine  21,  1863,  hy  a  carbine-ball, 
wliich  entered  the  left  fureann  two  inches  above  the  wrint,  passed 
upward  nearly  to  the  elbow,  and  lodged.  He  wuA^nt  to  Wa^ihington 
with  the  missile  unextnicted,  and  bis  arm  much  swollen.  On  the 
29th  an  un.Miccessfiil  w^urcli  was  made  Tor  the  ball.  Sinuses  extended 
along  the  radius,  which  was  extensively  denuded  of  periosteum.  The 
patient  was  gradually  tailing.  On  July  ^),  the  |K>sition  of  the  btdl 
iiMviug  been  found,  it  wjis  cut  down  u|K)n  and  removed.  But,  mean- 
whiltiy  hemorrhage  from  the  uritice  of  eiitnince  cummenoed,  and  a 
tourniquet  was  applie<l  to  the  brachial  artery  ;  it  was  looeeiieil  after 
the  uf>erutiun,  without  return  of  the  bleeding.  Ou  the  5th,  liemor- 
rhage  recurred,  and  comprejjsion  of  the  radial  and  ulnar  arteries  by 
means  of  bandages  was  I'mployud.  On  the  9th,  *'  secondary  hemor- 
rhages being  frequent,  there  was  nothing  left  but  am])uiation,"  wlucli 
wa»  accordingly  ()ertbrmed  just  above  the  elbow.  The  patient*3 
pube  came  up  after  the  operation  ;  hut  aniemic  exhaustion  finally  pre- 
vailed, luid  ou  the  lllh  hr.  died.  The  bnudiial  artery  uiken  from  the 
stump  is  shown  in  the  accom[»anying  woodcut  (Fig.  386). 

Fig.  388. 
Fig.  367. 


Fig.  38*(, 


BtiuwUig  a  throm- 
buB  in  th*  l«n  brb> 
rtilal  art»r7  two  dftf ■ 
After         anrLpulatloo. 


I 
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fkowXng  U)«  orrlodlnif  ooBKnla  all  Aufa  afh^r  Mfr>UoD  of  Ik*  l«fl 
•DbctKTiM  ATimrr.    (Spec.  4069,  9«ct.  I.  A.  H.  M.) 

But,  when  arteries  art' licutvU  in  tlu'ir  itm- 
tiuuity  witli  silkcu  threjuls,  v<»ugulu  tihouhl  form 
in  their  tubes  ou  the  <listal,  nt^  well  as  on  the 
proxinuil,  side  of  the  liifatiirvc*.  (Fig.  887.)  In 
rfuch  laiHw*  the  pnixiitiul  is  urtuiilly  inuoh  hirger 
tban  the  dit^tal  elot. 

A  soldier,  aged  Sii,*  received,  May  20,  18(54,  a  gun- 
shot wound,  extending  under  the  spine  of  the  left 
iteapula,  forward  and  inward,  toward  the  cavity  of  the 
chest.  Gangrene  attacked  the  wo\tnd,  and  ext<*Tuled 
lieepty  ;  secondary  hcmorrliage  fi-om  branches  oC  tlie 
Iflft  axillary  urfery  ot-ciirred.  On  June  18,  the  left  sub- 
davion  artery  was  tied  in  the  outer  third.  On  the 
20th  there  were  cliill-*,  followed  hy  all  the  tiympttimt^  of 
pyaemia.  On  the  24th  the  patient  died.  Bromine  ha<l 
been  applied  to  the  gangrenous  parts.     The  acconqui- 

*  Mc!f|.  and  Snrp.  Hist,  of  Ihu  War  of  the  Rebt^lliuUt  ^vc- 
ond  Sarg.  Vul.,  p.  472. 

•  IWa.,  First  Sure.  Vol.,  p.  540. 


9howiDK  thfl  toAfalum  In  Ui«  illital 
part  of  |«a  caroUJ  ilx  day«  after  \lg^ 
ItoD ;  Uie  diaUl  muob  tailor  tbaa  th* 
(iroxtnial  coaffuluu.  (8|t«c.  317f>.  Soet.  I. 
A.  M.  M.) 
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nying  woodcut  (Kig.  387)  represents  a  wet  prejiaration  of  a  section  of  the  Hgated  artery, 
The  clots,  both  cardial  and  diatal,  are  well  shown. 

Tliu  cardial  or  proximal  is  much  larger  than  the  distal  ooagulum  in  this  specimen  or 
]>reparation. 

Sometimes,  however,  when  arteries  are  tied  iu  their  continuity,  a  diBtal 
coaguluni  forms  which  in  mijcli  larger  than  the  proximal  one  (Fig.  388),  aa 

liappened  in  the  foUowiug  instance: — 

A  Koldier,  aged  1^,*  received  a  gunshot  fracture  of  the  left  zygoma  and  the  \rfi  ma«toid 
process,  August  21,  18f>l.  He  was  taken  to  the  First  Division  Hospital,  Fifth  Corps, 
and  on  the  24th  was  transferred  to  the  Lincoln  Hospital  at  Washington.  The  wound 
extended  from  n  point  half  nn  inch  behind  the  outer  canthus  of  the  left  eye  to  a  point 
just  behind  the  left  mastoid  process.  Cold-water  dressings  were  applied.  On  theSfith 
arterial  hemorrhage  occurred,  which  wa»  cliecked  by  filling  the  wound  with  lint  soaked 
in  a  solution  of  the  persulphate  of  iron.  It,  however,  recurred  on  the  next  day,  and 
the  left  common  carotid  artery  was  ligatcd,  under  ether,  above  the  omo-hyoid,  an  inch 
and  a  half  below  the  bifurcation.  Anodynes  and  stimulants  were  administered,  but  the 
Itfitient  sank  under  the  repeated  and  copious  hemorrhages,  and  died  on  September  2, 
six  dayn  after  the  ligation.  At  the  autopsy*  the  meatus  uuditorius  was  found  to  bave 
been  cut  across.  It  was  impossible  to  delect  from  what  vessels  the  hemorrhage  had 
proceeded.  Both  lungs  were  anaemic.  The  s|>ecimen  was  sent  to  the  Army  Medical 
Museum.  It  is  represented  in  the  accompanying  woodcut  (Fig.  388).  The  vessels 
appear  of  the  natural  size,  shrunken  in  alcohol.  The  letter  a  is  placed  on  a  |>ortionof 
the  aortic  arch,  the  letter  »  on  the  left  subclavian  artery,  near  its  origin,  and  the  letter 
r  on  the  trunk  of  the  left  common  carotid.  The  ligature  is  represented  in  situ.  The 
distJil  ]>ortion  of  the  artery  has  bci-n  ojiened  so  a**  to  show  a  tinn  fibrinous  coagulum 
extending  from  the  ligature  to  the  bifuroation.  The  proximal  roaguhim  is  much  shorter, 
occupying  less  than  half  an  inch,  the  limit  of  its  cardial  end  being  indicated  by  a  dotted 
line  crossing  ttie  artery.  The  distal  coagulum  is  more  than  thrice  as  long  as  the 
]>roximal. 

The  reniurkahle  size  which  the  distal  coagulum  attaine*!  in  the  coBe  just 
j>re&c*iiteJ,  was,  in  all  prolmlnlity,  dvie  to  the  great  tree<lom  with  which  the 
dIooh:!  flowed  hack  or  rt'irurgituleJ  \nto  th*?  internal  carotid  from  its  felluw  of 
the  opposite  side  and  fnnn  tlic  vcrtt.'bral  arterit't?,  tlirough  the  circle  of  Willip, 
when  the  common  trunk  was  tdoscJ  by  ligation.  Indeed,  in  no  other  juirt  of 
the  bmly  is  the  coniniunirution  between  the  tcnniual  arteries  nearly  so  f 
as  it  h  between  the  interred  earotids  attd  llie  vertebrals  at  the  base  of  tL 
brain  through  the  oi>c'ration  of  this  anastomosis. 


I 

of  _ 
rcefl 


Rkfair  t>F  AiiTERrEs  AFTER  LiGATiox. — The  permanent  occln.«*ion  of  an 

artery  wlurli  has  ln.-cn  tit  d  in  its  continuity  with  a  carbolized  silk  ligature, 
or  with  a  ligatuiv  made  of  tlax,  hemp,  iron,  or  silver,  is  effected  in  the  fol- 
lowing niaimer: — 1.  The  coagula,  hidh  proximal  aiul  distal,  shrink,  become 
permeated   with    leueoeytes,   deculorizctl,  harJened,   and    finally   organize<i.^ 

2.  The  inner  and  middle  enats  take  on  adlie^ive  inliammation  at  the  placed 
where  they  are  cut  in  two  by  the  juvssarc  of  tlie  ligatnrt?;  that  is,  jdabtic 
lymph  (.'xutU-.-^  tVom  their  eut  edgce, which  hoals  thtir  wound,  and  eventtmlly 
unites  them   and    the  corre^iponding  coagulum  into  a  homogeneous  mass. 

3.  The  external  eoat  al^to  takes  on  adhesive  infliinnnation,  and  organizabie 
lymph  exudes,  whereby  this  coat  in  stR^ngthened  imd  coneolidated.  This 
inflammation  in  caused  partly  by  the  dissection  required  to  expose  the  vessel, 
and  jiartly  by  the  pressure  and  irritation  of  the  ligature.  Plastic  lymph  18 
eftusi'd  betwt^^Ti  the  vessel  and  its  sheath,  eenicnting  them  together,  and  often 
inclosing  the  noose  and  knot  within  ini  ovoid  masi?.  Progressively  with  the 
exudation  of  lymph  and  the  formation  of  a  fibrinous  ring  or  band  around  the 


I  Med.  and  Surg.  HUt.  of  the  War  of  the  Rebellion,  First  Sarg.  Vol.,  p.  H14 


TKKAT.MKNT    OP   UB3I0RRHAUK    BV    LKiATION. 


t. 

^^■Hnttf 'ftnU  inatomlly  ^treiigtlu'iis  it.  t\w  part  ot  the 
i-itenial  coat  that  lias  beon  crut?he(.l  in  the  embrace  of  the 
iisature  di8ap{K?ars  by  ulceration,  aiul  the  ligature  itself 
K[iarate8,  oa  it  in  termed,  bo  that  b\'  gentle  traction  it  may 

Ik  withdrawn  from  the  wound.     The  ligature  having  come 
ulut 
; 
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»ray,  the  two  ends  of  the  artery  which  han  thui*  l>een  severed 
it  readily  coaleri<-e,  and  become  cemented  together  with 
plutic  material.   (Fig.  389.) 

A  corporal,  aged  28,'  wa«  wounded  in  the  face,  Oct.  27,  18G4, 
ind  on  the  31st,  wa^  admitted  to  general  liospitiil.  A  ball  bad 
tntervd  the  left  side  ct*  the  chin,  |)asfHMl  inward,  and  lodged  beneath 
tbe  angle  of  the  lower  jaw,  whence  it  was  exlracti'd  through  Ihe 
mooik.  Cold-water  dre&.'<ing;s  and  a  compress  tu  the  jaw  were 
«{)fiUnl.  On  Nov.  4,  secondary  hemorrliage  occurred.  It  waa 
aneated  \sy  plugging  the  wound  with  Hpongett.  On  the  Gth  the 
hMnorrlutge  recurred,  and  th<'  common  mrotid  was  tied  junt  above 
ibc  omo-hjoid;  but,  on  the  ItUIi,  liiu  )>atient  died  rn>m  exhaustion. 
The  autopsy  revi^aled  a  tirm  clot  in  the  artery.  The  .specimen  wu8 
•cAttotbe  Army  Me<lical  Museum  and  is  represented  in  the  accom- 
nnying  woodcut.  (Fig.  389.)  The  proximal  |>urtion  of  the  artery 
ou  been  opened,  so  as  to  show  the  extent  of  the  proximal  clot. 

The  cauae  of  death  apj^iear^  to  have  been  ana*mic  exhaustion 
4iu  to  the  loaaes  of  bloo<l  which  bad  occurred  prior  to  the  ofK'rntion. 

The  next  example  servets,  likewise,  to  illuHtrate  the  ]iit>- 
cw  by  which  arterie*  become  closied  after  they  have  had 
«j  of  the  fio-caUed  permanent  ligatures  a]tjdieil  to  them : — 

A  ifildier  was  wounded'  on  May  31,  18G2,  by  a  niuskel-ball, 
Wi  nusioid  procesj4.  juissed  beneath  the  maxillary,  and  emerged 
•^MOoHary  hemorrhage  occurred  on  June  13  and  1 A ;  where- 
<poo  ibe  lef I  common  carotid  wjis  tied  above  the  omo-hyoid  mus- 
dr;  bni  death  supervened  on  the  24th.  The  specimen  was  sent 
"lUie  Anny  Medio*!  Museum,  and  is  represented  in  the  accompa- 
"fiof  wood-cut.  ( Fij»,  390.)  It  consists  of  the  proximal  (wrtion 
^tbe  ligaled  artery,  unconnected  with  the  distal  end,  and  has 
txto  laid  open  by  incision  so  ab  to  show  a  while  fibrinous  cuiigu- 
liBD  in  titu.  Apparently,  the  two  ends  had  not  yet  grown  loge- 
l^aher  ftepuratioo  of  the  ligature. 

In  ea<'h  of  the  two  examples  just  present e<l  the  ligature 

aine  away  in  le*w  than  ten  days.     But  the  time  re<iuired 

f'T  the  dirieui^agemeut  of  a  silk,  or  Hax,  or  hempen  tliread 

vill  vary  in  alniost  every  case,  according  to  the  size  of  the 

vta«cl  and  the  tauount  and  kind  of  the  extraneous  tits^uea 

'    traced  in  the  n«>orte,  from  three  days  to  thixx;  weeks. 

removal  of  ligatures  may  be  hat«tened  by  gently  j)ul!- 

ihe  cnd.s  which  project  fn3u»  the  wound.      All 

iiiii  at\er  eight  or  nine  (hiys  should  )>e  treatetl  in 

tiiifl  manner  at  every  dre**ing  of  the  wound. 

Tlie  pnnci[.»al  dniwl>ack  to  the  use  of  tlie  kinds  of  thread 
Miatiooed  ali>ve  for  HeratureH,  and,  indeed,  to  the  einploy- 
Motof  all  fiennanent  ligatures,  is  the  fact  that  they  must 


BhovlDf  tb«  coanoa 
ckroUd  &rCvry  i>«riiia- 
honllj-  i)cc)aili*i|,  ■nd 
(be  coaU»cearo  of  iu 
end*  Aft«r  itpAntloa 
i)t  iho  li);atar«,  leu  dajra 
nftflr  Ui^Rtiiin.  4S)>fle. 
MQd.   Sect.  I.  A.M.  SI.) 


which  entered  the 
b<^low  the  left  eye. 


Fig.  S»0. 


Sbowluc  the  praXliDkl 
cud  of  th»  left  rotntnoQ 
carotid  Brtorjr  aftfrie. 
paratloft  oT  ib«  UkbIUiv, 
leti  (!■/■  mfior  II(f»tloD. 
Extrrnalt)*,  ttic  eod  ap. 
p«ar»  IrrcRBlarly  rouud- 
ad,  andiu  inouth  la 
closed  Ity  the  prae«ka 
of  beallDif.  Iai<>rna)ly, 
It  lart)m))li*iely  ]>lu)i9*td 
lijr  a  «rhltA  fltriuoua 
clot.  (Spue.  006.  Seut.1. 
A.  M.  M.) 


>  Mod.  and  Sorg.  Hist.  War  of  the  Rob^Hiou.  First  Surg.  Vol..  p.  393. 
*  Ifaid.f  p.  3&tt ;  alao,  Catalogue  of  Army  Med.  Mus«m,  p.  4tK). 
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make  their  way  tlirough  tlie  vcsaek  tliey  oiiibrafe  by  an  ulcerative  p 
For,  in  counoetiou  with  thin  proooss  uiuk-r  siK'h  circunisitauec'S,  thoro  are  twi 
BourcoH  of  ilaiiger:^!.  Tho  walls  oi'  tin?  artery  may  be  extensively  oi»en 
by  sloughing,  and  thus  the  hemorrhage  niay  recur.  2.  The  ulceratio 
tlirougli  the  artery  may  take  plaee  bei'oi'e  the  clots  in  its  tube  are  properly 
strengthened  and  la-stened  by  tlie  healing  jiroees-s,  and  thus,  too,  a  failu 
of  the  f»perHti(ni  may  be  wrouglit.  The  risk  of  sloughing,  howo%'er,  aris 
nmiTd3'  from  *K-<ulating  the  artery  too  mueh,  or  fitmi  separating  it  t 
exteuhively  from  its  sheiith,  wliile  tli*i.secting  to  exjx>6C  it  or  while  p 
paring  to  pans  a  thread  around  it,  whereby  the  minute  vessels  which  nourish 
Its  coats  are  too  extensively  destroyed;  hence  the  daneerousness  of  y»assiiig 
a  spatula  or  tlie  handle  of  a  scalpel  under  the  artery,  and  of  dragging  it  out 
of  its  bed  when  tying  it.  TIio  premature  ulceration  of  a  lieatod  arte 
is  genemlly  due  to  constitutional  causes.  It  is,  however,  my  belief  that  t 
risk  of  the  (KX'urrence  of  secondary  hemorrhage  after  |>eiinanent  lipitio: 
whan  imijm'h/  /tcrfo7'nuxl^  is  much  cxaiigcnitcil  ii»  nmny  of  tlie  current  ?.tat 
ments.  Still,  the  ulcerative  process  1)y  which  all  jtennanent  ligatun^, 
matter  how  skilfully  applied,  must  make  tlieir  way  out,  is  unquestionably 
atten<led  with  more  or  less  danger  accordintr  to  the  case;  and  to  avoi 
whatever  there  may  bo  of  this  danger,  threads  made  of  animal  tissues  a 
now  extensively  emplo^'ed  for  tying  bloiKlvi»sseIs,  in  the  hope  tliat,  after  p 
ducing  complete  and  permanent  htemostasis,  they  will  themselves  disjipp 
by  absorption,  and  that  thus,  while  acting  as  temporary  ligatures,  they  wi] 
give  permanently  good  results. 

Animal  LroATURKa. — The  use  of  annual  ligatures  was  first  euggeste^l 
1814,  by  Dr.  Physick,  of  Thiladelphia,  Ih;  D,  M.  Reese,  the  American  ed 
tor  of  Ctioper's  Surgical  Dictionary,  which  was  republLshod  in  New  York 
1842,  says:  *'To  our  distinguished  countryman,  Professor  Physick,  of  the 
University  of  Pennsylvania,  is  undoubteilly  due  the  lionor  of  having  fi 
introduced  what  is  known  iis  the  aninial  li^^ature  into  surgical  practice.  Ill 
ligatures  are  made  of  chamois  leather,  and  he  and  the  late  Dr.  Dorsey  usual 
rolled  their  ligatures  on  a  slab  to  make  them  round  and  hard.  The  advai 
tagcs  proposed  by  the  ligatures  ol'  Dr.  Physick  arc,  that,  being  made  of  ani- 
mal matter,  the  knot  or  lioosc,  which  is  all  that  is  left  in  the  wound,  will 
serve  long  enough  to  obliterate  the  aitery,  and  be  speedily  removed  by  tl 
absorbents,  thus  avoiding  the  difliculty  arising  from  a  foreign  body,  howev< 
minute.  These  ligatures  Imvc  been  used  in  this  country  to  a  great  extent 
and  Sir  Aatley  Cooper  lias  demonstrated  tlieir  superiority  in  his  own  o] 
tions.  Dr,  Hartshorne  used  strips  of  parchment  for  his  ligatures.  Dr.  Jai 
son.  Professor  of  Surgery  in  Wjislnngton  Medical  College,  Baltimore,  has 
a  series  of  ^'eai's,  been  employing  the  animal  ligature  in  an  extensive  sursri< 
practice;  a  number  of  his  operations  I  have  witnessed.  He  has  used  it 
many  amputations  of  the  lindis  and  mamma;  he  has  tied  the  carotid,  t] 
iliac,  the  femoral,  the  radial,  the  posterior  tibial,  the  sj»ermatic,  and  oth< 
arteries,  with  buckskin  ligatures,  and  in  i»o  instance  had  secondary  hemt 
rhage;  and  ho  states  that  he  has  never  seen  anythinir  of  his  ligatures,  and 
course  his  wcmnds  have  generally  healed  by  the  brst  intention.  He  also 
states,  as  the  result  of  his  observation  and  exjierimetits  uix>n  sheep,  dogs,  aui 
other  animals,  that  a  capsule  will  surronn*!  the  ligature,  if  the  capillar)'  v< 
sels  be  not  much  disturbed,  or  the  vessel  will  be  surroutided  by  an  abundam 
of  lynijih,  and  the  ligature  dissolved."'  Tti  the  .supplement  to  the  same  worl 
Dr.  Reese  also  says:    "Dr.  Eve,  of  Georgia,  employs  exclusively  ligatui 


he 

I 


>  Cooper'a  Surgical  Diotionar^r,  edited  by  Reese,  vol.  ii.  p.  130.    New  Vork   1S42. 
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uuJe  of  tho  temlon  or  sinew  of  the  dci.'!*,  when  he  expects  niiioti  hy  tlio  first 

int«f«tiou;  thvv  wore  originally  suggeistcd.  by  l>r.  Joim  Ik'lliiiger,  of  C'harU^- 

um,  South  Canjiiiia. '' 

l)r.  McSwivny,  of  Cork,  recoramended  tlio  gut  of  tlie  silkwonn  t'ov  liga* 

;  and  Sir  Astley  Coojier  at  one  time  ude<l  cutout  for  the  Siime  ijur|i<lrie. 

'  '*     "   tioral  artery  succejisfully  with  this  kind  of  threwl  in  u  caw  of 

■ii*ni.     But  notwithsitandiug  these  successes,  tlie  aniniul  liga- 

9nrtn  fell  into  disuse,  and  was  rciueuilK-retl  oidy  as  a  historii^l  curiosity. 

*  Mr.  Lister  iii  undoubtedly  due  the  honor  of  having  reintii>duce<l  the 

wiitnaJ  ligature  into  surgical  pnutice;  and  he  has  shown  lliat  isitgut,  when 

•jirrly  prei^ared,  possesses  all  the  udvantag<:'s  for  use  in  tying  arteries  tliat 

vsiok  claimed  for  other  strings  of  uninml  orii^in,  as  well  as  for  animal 

Uifaturt^  in  gcnend.      Mr.   Lister  lias  elucidated  this  whole  subject  mast 

Imrouirhly  by  observation  and  e.xi>eriment,  and,  without  doubt,  the  catgut 

i«rvd  on  his  plan  is  superior  to  all  other  kinds  of  ligature  iu  use  ttwlay. 

the  catgut  receive  no  sjK'cial  pn^paration  wliatever  before  using  it,  there  is 

I»»y»ii  risk  that  it  may  prematurely  soft^ni  in  the  warm  plasma  with  which 

become)  soakeil  when  placed  around  bloo<lvesse1s  in  wounds,  in  which  case 

knot  may  slip  or  untie,  or  the  catgut  itself  may  be  absorbed  before  the 

►n  ia  complete — anJ  thus  it  would  fail  to  accomplish  the  purpose  for 

80  a  ligature,  it  was  applieil.      The  method  of  preparation  which 

Lister  lias  found,  after  various  trials,  to  be  that  which  may  be  recom- 

13  the  following;    Take  one  part  of  chromic  acid,  four  thousand 

of  distilled  water,  and  two  hundred  parts  of  pure  carbolic  acid  or 

tw4>lDt«  phenol.     In  other  words,  make  a  one-to-twenty  solution  of  carbolic 

'  I, not  lu  wttt«r  alone,  but  in  an  exceedintjly  dilute  stdution  of  chronii*;  acnth 

small  quantity  of  olm>ruic  acid  wilHiave  a  very  great  oft'ect  upon  the 

iL    Li  the  chromo-carlx)lic  solution  place  an  amount  of  catgut  about 

iu  weight  to  that  of  the  carlxtlic  acid  employed.     If  there  is  too  large 

U  pfi>|iortiou  of  catgut,  it  will  not  he  sufficiently  prepared ;  if  there  is  too 

'jcnill  a  quantity  it  may  l>ecome  over-prepare»l.     At  the  end  of  forty-eight 

koure,  catgut  stee|KHl  in  such  a  solution  is  sufficiently  prepare<l.     It  should 

Unit!  by  ukeu  out  and,  after  drying,  be  place<i  in  one-to-tive  carbolic  oil.     It 

i^tww  fit  for  use.     It  must,  however,  still  be  kept  in  the  inixhire  of  carbolic 

Kill  and  sweet  oil  (one  jiart  to  live),  in  oixler  that  it  niuy  n^niain  unchanged 

111*1  not  become  over-prei>ared,  and  that  its  antist'i>tic  condition  may  continue 

^  'v  aasored.     The  advantages  of  catgut,  when  treated  in  this  way,  for  use  as 

.    ir««,are:  (1)  it  is  antiseptic  ;  (2)  a  knot  will  hobl  with  perfect  security, 

■     -.*  will  not  prematui-cly  dissolve  in  the  plusnia,  nor  disappear 

.   [.laced  by  a  riiig  of  fibrous  tissue,  and  uiitiJ  the  occlusion  is  |ht- 

;  {6)  the  knot  and  noose  will  not  prove  too  durable,  tluit  is,  they  will 

. .   :oanii  to  be  insoluble  and  incapable  of  being  abr»f)rLod  at  the  right 

tiiw;  for  if  they  sliould  prove  too  durable  they  would  work  their  way  ouf  by 

virvfstion,  like  «>rre8ponding  bita  of  carbolized  silk  or  hempen  thivad.     The 

mirtaDeous  disappearance  ot  catgut  ligatures  when  set  iu  wounds,  is  caused, 

by  any  chemical  solution  of  their  structure,  nor  by  any  process  of  organi- 

a  which  they  undergo,  but  by  the  invasion  of  leucocytes,  under  the 

itiou  of  which  they  vanish,  while  new  tissue  takes  tlicir  place;  but,  if 

be  over-prepared,  thi«  change  does  not  occur,  and  tliey  act  like  foreign 

Lifitt  in  general. 

In  appR'inff  the  ligatures  of  prepared  catgut,  thoy  should   gononilly  be 

^iBwrnwuli  riiifHcient  torce  to  divide  thcinncr  and  middle  coats  of  the  ancrv; 

should  alsi.)  be  titvl  with  a  reef  or  square  knot,  aiiil  botli  <'nds  should  he 

It  off  close  to  the  knot.     Di'ubtless.the  tube  of  an  artery  may  in  many,  per- 
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liaps  in  most,  instances  be  obliterated  by  tliifl  ligature  when  the  inner  aii( 
niiilille  coats  are  not  divided  by  it.    Indeed,  Professor  Jameson,  of  Bahinioi 
showotl,  nioix!  tlian  "Ht'ty  years  ago,  that  the  buckskin  liguture«  which  he 
pkiyed  obliterated  the  arteritss  without  cuttinur  their  inner  and  middle  coal 
and  without  destroying  their  continuity.     Hence  he  op]»oKed  all  indiss*.)hibl 
llgatureri  of  whatever  material ;  he  declared  it  to  be  not  oidy  unnei-essary 
liighly  hazardous  to  cut  tlie  inner  and  middle  coats  of  arteries,  as  rec-oi 
mended  by  Jone^,  etc. ;  and  he  agreed  with  Scaqta  in  regard  to  tlat  ligatureaj 
but,  by  UHing  buckskin,  he  had  no  need,  like  Scaq^a,  to  remove  hit*  ligatu? 
on  the  fourth  da}'.     Experience,  however,  haa  abundantly  shown  that  tl 
round  is,  tor  most  cases,  the  best  form  for  animal  as  well  as  for  other  ligatnrwj 
and  that,  in  general,  it  \a  best  to  divide  the  inner  and  middle  ectats  of  artcrittf] 
when  u]ipl>ing  them.     Obviously  the  haemostatic  etiect  of  animal  ligaturwi 
nuu'h    inci'eaHetl  by  this   proceeding,  while  the  hazard  is  not  increased  i) 
anything  like  the  same  proportion,  e8]>ecially  if  the  wound  be  treated  aat' 
sopticall}'. 

Bcsidefi  thone  mentioned  above,  other  strings  of  animal  origin  have 
tiuccessfully  employed  for  ligating  bloodvessels.     Mr.  Barwell  nas  provide 
for  that  [nn'jioso  narrow  strips  of  the  mingled  yellown^lastie  and  unstri] 
rauBcular  tissnes  which  constitute  the  arterial  wall,  obtained  by  J^pirally  cut 
ing  the  aorta  of  the  ox.    Mr.  Sterling  has  brought  ligatures  matle  of  kangai 
tendon  from  Australia.     Dr.  lehigouro,  of  the  imperial  Jajianese  army,  bi 
devised  a  ligature  of  whale  tendon,  which  by  some  surgeons  \b  strouglj 
I'ecommeuded.     Dr.  Wyeth  has  employal  the  sciatic  nerve  of  a  calf.     Catj 
however,  bus  some  lulvantages  which  the  others  do  not  p(h<-iess.     It  it:  to 
had  in  abundance  all  over  the  world;  it  is  sti-ong  and  beautifully  smooth; 
is  supplied  of  various  sizes,  adminibly  adapted  for  all  the  puii>oses  of  tl 
stirgenn ;  it  is  extremely  cheap^  and  is  easily  prepared  for  use  by  the  metbf 
described  above.     The  only  precautions  to  be  observed ^n  employing  catgtit ' 
ligatures  are:  (1)  to  select  lliat  which  is  iiro}K?rly  pi-epanxl  fi>r  tfie  puqi 
as  well  as  sufficiently  stmng;  (2)  to  draw  it  between  the  thumb  and  ind( 
iinger  in  order  to  free  it  fi-oin  all  excess  of  the  carbolizcnl  oil  in  which  it 
been  laid;  (3)  to  atljust  the  knot  with  care;  and  (4)  to  leave  the  emls  al 
one-fourth  of  an  inch  in  Icnsth. 


-The  excellent  results  obtained  bv  Sims,  Eini 
sutures  in  operating  for  vesieo-vagir 

ce,  tiic 


Metallic  Liqatitres. — me  excellent  results  ooiamea  nv 
and  others,  fivirn  the  use  of  metallic  sutures  in  operating  foi 
fistula*,  seenuHi  to  justify  a  belief  that  metallic  thrt'jids — fiir  instanc 
made  of  silver,  lead,  or  iron — really  caused  less  irritation  when  applied, 
wounds,  than  threads  made  of  flax,  hemp,  etc.;  and  this  belief  w*as  ap^tarcntl] 
confirmed  by  Simpson's  experiments.  Moreover,  Oilier  from  obsen*ati< 
and  experiment  was  led  to  attribute  to  metallic  threads  the  following  adv 
tages: — (1)  Tlicy  nlccntte  ainl  diviilc  the  tissues  less  ni])idly ;  (2)they0(^ 
bion  less  ^up|tiinttiou  along  their  track  ;  (3)  they  are  sooner  tolerated  by  tl 
tissues  through  whit-h  they  penetrate,  and  may  be  allowed  to  remain  for  * 
longer  i>eriod ;  (4)  they  leave  smaller  cicatrices;  and  (5)  these  advantag  "^ 
are  all  due  to  the  lower  tlcgree  of  irritation  which  attends  their  use.  Ollio*^- 
experiments  clearl}' showcil  the  value  o{\fifte}iess  m  the  metallic  thread  ^^ 
Avire;  when  wii-c  having  the  thickness  of  a  hair  of  the  beard  was  comjmr^^ 
by  its  effects,  with  the  tluvad  tommonly  employed,  the  superiority  of  t^B 
former  was  undeniable.  When  the  threads  were  of  the  same  size  the  diitta^ 
ence  was  less  sensible;  and,  oecasionally,  for  some  days  it  ctnild  not  Ik?  p^^ 
ceived,  As  a  rule,  however,  threads  made  of  metal  had  the  superiority  * 
iinally  becoming  tolerated  (that  is,  healed  in,  like  ear-rings),  whilst  thoee  <^^ 
vegetiible  origin  continued  to  excite  suppuration,     lie  found  iron  wire  to  bo 
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as  well  tolenited  as  wire  of  any  other  iin-'tal ;  uiul,  iimsnmch  ai»  it  ootild  Ixj 
jipKluet^d  ot'  extreme  tiiieiiess  without  being  tt»o  niUi^h  woakeiietl,  he  used 
it  exclusively  in  the  end.*  ThuK,  the  em|>k>yuient  of  metallic  Hutures  soon 
1xK»mc  popular  uniong  6urgeoii«, 

TJio  non-absorbent  and  nou-irritating  character  of  metallic  thi-ead*,  as 
shown  by  their  use  for  8utur*.'»  in  dressing  wounds,  naturally  suirgested  to 
surgeons  their  cmplovnicnt  for  liijaturcs  in  lyintr  arteries.  Accomingly,  l)n 
Stone,  of  Xew  Orlwiiirt,  ligated  the  coiinuon  iluu'  artery  with  a  silver  wire, 
in  IHolK  Since  that  time,  Profejwor  (ti-ohs  has  ligated  the  femoral,  and 
Profi'fisor  Agnew  the  brachial  artery  with  tlie  same  sort  of  metallic  thread. 
li»  18t*6,  Dr.C  H.  Mastin,  of  Mobile,  tied  the  external  iliac  with  the  same 
material.  In  applying  the  nutallic^iLs  well  as  fche  animal,  ligature,  both  ends 
Ajx'  cut  off  near  the  knot.  The  tinal  disjuwition  of  the  1<hi|i,  however,  is  quite 
ilitierent  in  these  caj^es.  The  portion  <tf  un  anininl  lis;:iture  that  ia  left  in 
the  wound  isexjKjoted  to  become  j^ot\^  infiitnited  witli  leucoc^'tes,  and  in  the 
end  enfirelv  absorbed,  as  stilted  above;  wliile  the  bu-it  that  we  can  hoj>e  for 
A  metallic  ^oop,  is  that  it  will  become  imbedded  in  a  de[K>Hit  of  organizable 
lymplu 

Appkeciatiox  op  the  Different  LioATrRES: — Tlio  '•\-flftxrn  fhrrnfF'  of  Avi- 
eeiuia,  and  ike  houpen  ^Anw/ of  riMvnt  times,  are  a<liuimbly  aihipted  in  resj^ect 
to  fonu,  size,  and  strength,  for  the  ligation  of  bltH«lveHsels.     But  opposed 
to  tht«e  g!:HHl  qualities  is  the  fact  that  these  threadH  ure  liable  to  cause  mucJi 
irritation  by  tlieir  pret*encc  in  woun<let,  not  only  because  they  aiv  foreigu 
lr>r»ilit*,  l>ut  alj*o  Ix'cause  a  peculiar  fermentation  of  an  acid  natui'e  may  occur, 
which  has  in  them  its  starting  [utint  and  sojit.     For  example,  Mr.  Lister,  in 
operating  for  goitre, Uf^cd  8ix  bcm]x*n  ligatures  carefulU"  rendered  anti.-;eptie  by 
DtMUis  ot  the  carbolic  lotion.     During  the  tii-st  eight  ilays  ever\'thing  went  i»n 
i»  t%incal  fanhion  according  to  tlie  antiseptic  method.    On  the  ninth  day,  how- 
ever, some  pus  wa*  obser\'ed  mimrled  with  the  discharge.     The  purulence 
im^rease*!,  and  in  a  month  one  of  the  henijien  iii^atiuTs  made  its  escape.     In 
six   days  inf»re,  four  otherH  came  awav,  altogether  inmltLTed  in  a]>pearance* 
Thev  were  eubmitte*!  to  careful  exaniiiuitiiai.     They  hud  a  sour  odor,  and, 
l^ppfic«d  to  litmus  ]ia|K>r,  gave  an  acid  reaction;  tiiat  is, the  natural  alkaline 
miction  of  bh»d-tterum  had  been  changed  to  acidity  by  a  jteculiar  fermenta- 
tion, ditfering  from  putrefaction,  which  would,  if  jtossiblc,  have  made  the 
bl(XMl-?ieruni  still  moi*e  alkaline.     Under  the  microscoi>e,  the  interstices  of  the 
tlirtads  were  found  loaded  with  little  organisms  to  which  Mr.  Lister  gave  the 
rmme  of  f/rfijo/Z/ynvi,  mvurrintf  in  groups  of  twos,  threes,  and  fours,  etc,  quite 
liwiinct  from  the  chains  in  -wtiich  ordinary  bacteria  occur.     Tlicse  mici'ococci, 
iK'Voloping  in  grejvt  abundance  in  the  ititei*Htiees  of  the  liemjH'n  ligatures, 
["nxlacod  an  acid  fermentation  of  the  serum  in  its  most  atc^nivated  form. 
ibf  acid  serum  c^uswl  irritation,  and  thus  the  curbolized  ligatures  whicii, 
nrh«Twise,  might  have  become  encapsule^l,  gave  rise  to  supjturation.     The 
Mimining  ligature  was  ultimately  discharged,  unaltered  in  appcHmniv,  in  the 
saiiK'  manner."    Here,  then,  wo  liave  an  illustnition  i>\'  tlie  givut  disadvantages 
which  may  arise,  even  under  antiseptic  treatiuetit,  from  the  use  of  hempen  and 
other  ligatures  made  of  vegetable  fibres. 

(hrbolized  Silk  (that  is,  uncolorwl  silk  wliich  has  lain  for  half  an  hour  in  a 
mixture  of  melted  wax  and  carbolic  acid)  is  not,  in  my  o]»ini<m,  (»i>cn  to  this 
jmrticular  objijction  for  use  in  the  ligation  of  bhxKlvesseK  G.  Simon,  iia  the 
rtt^ult  of  many  exj»erinients,  did  not  perceive  any  imiK^rtaut  ditl'ereuce  be- 

>  Qa*.  IleM.,  18t;2,  pp.  135,  181,  261,  359. 
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tAveen  fine  well-twisteJ  silk,  and  fine  nictnlHc  threads,  for  sutures  in  vesico- 
vaginal tifituliL'J  Tlio  udvantnges  of  earbolized  silk  are  that  it  is  antisejitio, 
Btmn^  and  sniootli,  easily  obtained,  easily  applied,  and  eiisily  removed,  lu 
disadvantages  ave  that  it  is  a  foreign  body,  and  that  it  finds  its  way  through 
the  arterial  tissues  by  ulceration. 

Metallic  Ligatures^  by  i-eason  of  their  non-absorbent  ]>roj>erties  and  their 
inability  to  become  soaketl  with  decomp^ising  disi'harges,  posticss  a  ^[itviHl 
advantage.  But  they  cannot  always  be  applied  with  ease;  and  lor  tlio  pur- 
poses of  geneial  ligation  they  are  eertainl^v  not  well  adapted.  It  reinaiuf., 
however,  for  future  ex]>erience  to  determine  what  their  true  value  is  for 
ligating  large  artcrieH  in  their  continuity,  such  as  the  iliacs,  the  t'emoral 
brachial,  etc.  But  it  seems  at  present  quite  probable  that,  like  other  iiwi- 
irritating  ligatures  of  a  |>ermanent  character,  they  will,  for  the  iint^t  jsirt, 
find  tboH'  way  out  b}'  ulcei-ation,  and  therefore  will  be  attended  with  ilie 
dangers  jieeuliar  to  that  pn^ccss,  just  the  same  as  ligatures  of  carbolized  A. 
Indeed,  I  have  no  doubt  that,  /b?*  general  fuo^itof^cs^  cjirlxdizeil  silken  thread 
38  preferable  to  every  other  kind  of  permniwit  ligature  in  use  for  tying  , 
arteries. 

Animal  Ligatures^  that  is,  the  ligatures  made  of  buckskin,  deer  sinew,  catgut,  ! 
kangaroo  suicw,  whale  tendon,  and  ox  aorta  arc,  in  their  nature,  not  per 
irianent,  and  they  posncvss,  when  projK?rly  prepared,  a  great  su^K^riority  over 
all  other  ligatures  whatever,  inasmuch  as  they  do  not  act  as  foreigii  bodies  io 
the  wounds  whcio  they  are  placed.     Tliey  lie  there harndess  and  unirritatine, 
in  contact  witli  the  tissues,  and,  becoming  infiltratetl  with  leucocytes,  are, in 
due  time,  entirely  removed  by  absorption;  new  fibrous  bands  or  rings.  Low- 
ever,  taking  their  place.     The  tendency  of  some  of  these  liijjatures  to  tuifttti 
prematurely,  and  of  their  knots  to  sliji  or  become  untied,  whereby  their  boW 
upi>n  the  woundc<l  vessel  might  be  loosened  before  the  prt>|x;r  time,  ww* 
formerly  an  objection  to  their  use  in  tying  large  arteries;  but  this  objection 
is  no  longer  valid,  for  tJie  material  can  now  be  treated  in  such  a  manner a&  to 
make  the  knot  entiix'ly  sate,  and,  at  the  same  time,  impart  greater  flexibility 
as  well  as  strength  to  the  thread  itdelf.     For  the  general  purposes  ot  ligation, 
I  believe  that  carbolized  ciUgut,  ])reparod  on  Sir.  Listers  plan,  desoriW 
above,  is  suj>erior  to  every  other  kind  of  ligature;  and  the  soundness  of  this 
belief  is  attested  by  the  experience  of  surgetms  in  everA'  [wirt  of  tlieglobe,i* 
well  as  by  cousidenitions  which  I  have  alreiidy  adduced.    In  shorty  the  eatgnt 
thus  carbolized  is  a  non-irrit4iting  ligature  which  seems  to  fulfil  all  the  coin- 
ditions  of  a  perfect  haemostatic,  combining  the  security  and  universal  appli- 
cability (if  the  ligature,  with  absence  of  the  l>ad  effei'ts  of  a  foreign  iMKly  itt 
the  wthund.     After  the  knot  is  tied,  both  cuds  of  thi8  ligature  should  be  cut 
off,  aud  the  wound  permanently  closed. 


IV.  Torsion. 


Twisting  the  cut  ends  of  arteries  was  distinctly  recognized  by  C4alen 
important  nieunts  for  restraining  the  flow  of  blood  therefrom.  Aetius,  Pi 
yKgineta,  and  llhazes  also  rccognizal  torsion  as  a  luemostatic  measure  of  im 
portance.  Subscij^uently  it  became  obsolete.  In  1829,  Amussat  revived  it 
use  by  proving  from  experiments  on  animals  that  it  was  a  sate  and  tffficien 
means  of  stanching  hemorrhage  from  many  wounded  arteries.  Soon  at\ei 
wanl  Thierry  followed  to  the  same  effect.  A'el^)eau,  however,  first  employe* 
torsion  on  the  human  subject.     In  the  same  year  Liber,  Fricke,  Dieffenbacl 

>  New  8^.  Soe.  Year-Book,  18tf2,  p.  181. 
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d  others,  made  nuiuorous  trials  tberoof  iu  Germany,  ^ooming^ly  with  entire 
uevei*.  The  Froneh  surgeons,  Louis  and  De]i»ech,  met  with  eovenil  failure*. 
The  gubjeot  was  deemed  of  such  importance  by  the  Inatitute  of  France  as  to 
require  a  thorough  examination,  and,  accordingly,  it  was  referred  to  I^tiron 
Dupuytivn.  His  rei>ort  was  unfavorable  to  the  method,  except  in  it^  ai»plica^ 
tion  to  small  arteries.  Then  torsion  went  out  of  use  again,  to  be  levivwl  once 
more,  however,  by  the  late  Professor  Syme.  During  late  year^i  it  has  met 
with  great  favor  at  Guy'a  Hospital,  London,  from  Mr.  Bryant  and  others; 
but  iu  America  it  has  not  been  received  with  much  favor,  though  at  the 
Pennsylvania  Hospital,  Philadelphia,  Dr.  Hewaon  used  it  with  success. 

The  torsion  of  arteries  for  suppressing  hemorrhiige  may  be  practised  iu 
various  ways.  Amussat  recommended  that  the  artery  should  be  drawn  out 
about  half  an  inch  by  one  pair  of  forceps;  that  it  should  tbeti  be  seize<l  by 
another  pair  of  forceps,  and  the  end  twisted  otf  by  about  half-u-dozcn  turns. 
Fricke  advised  that  the  end  should  not  be  taken  off,  but  merely  twisted  around 
MX  or  eight  times,  accortiing  to  the  size  of  the  vessel.  Thierry  simply  seized 
the  artery  by  its  end  and  twisted  it.  Doubtlea^*,  hemorrlmge  from  \ery  large 
vessels  may  be  i>crmanently  sup]iressetl  by  torsion,  the  artery  being  placed 
thereby  in  a  lacerated  condition.  The  inner  and  middle  coats  are  retracted, 
ifd  the  outer  one  is  twisted  into  u  kind  of  valve,  witich  covei*s  them.  A 
IQftgulum  next  forms  within  the  tube,  blocking  up  its  extremity;  inflamma- 
tion then  occurs,  gluing  together  the  lacerated  coats  of  the  vci^sel ;  the  twiste<l 
end  sloughs  off,  and  tlie  tune  becomes  pcniianeutly  occluded  up  to  the  nearest 
Lninch. 

Two  methods  of  twisting  the  ends  of  divided  arteries*,  so  as  to  arrest  the 
bleeding,  are  now  in  vogue.     The  first  is  substantially  that  of  Thierry.     To 

Fig.  391. 
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perform  his  operation  strong  forceps,  having  serrations  which  arc  not  sharp 
enough  to  cut  the  artery,  are  reciuirecl.    (Fig.  391  or  Fig.  392.)    The  end  of 

Fig.  392. 


ProfffMOr  Woo4*i  nttwj  fort*p«. 

the  artery  being  seized,  it  should  be  drawn  well  out  into  view,  and  the  forceps 
sbould  be  merely  rotateil  until  all  resistance  ceases,  but  not  to  tlic  extent  of 
twisting  off  the  end  of  the  vessel.  This  oj^eration  is  also  called  that  of  free 
torsion. 

The  second  methcul  is  that  of  Amussat.  (Fig.  393.)  According  to  this 
aatJior,  tlie  artery  should  be  taken  hold  of  and  dmwn  nut  live  or  six  lines 
from  the  suriacc  of  the  wound  by  forcejis  of  suitable  breadth,  and  fumirfjed 
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with  a  »lide-catcli  for  fasten'mir  llie  blades  to*rether  wlien  clowed;  tbo  vi 
must  tln-ii  be  st'parated  from  the  8urn>un*liii>f  i»arts  with  other  foivei^ie, 
with  a  small  kiiifc,  until  it  l)eeomcsii  otitirvly  isniatoil.  Next,  the  artery  must 
be  Beizetl  witli  the  second  foreeps,  or  with  the  lingers  of  the  left  hand,  at  the 
point  where  it  emerges  from  the  surnrunding  soft  {jartd,  and  held  firmly  lixed. 

Pig.  393. 
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The  artery  is  then  to  l>e  turned  round  ou  its  own  axis,  or  twisted  with  the 
first  foixreps,  until  the  end  ij?  torn  off,  when  the  bleeding  will  be  certainly 
stopiKjd.  Below  the  fixed  ]»ait  no  blood  \a  found  in  the  tube  of  tlie  arlerv\ 
If  no  f(»rceps  be  at  luuul,  the  artery,  in  urgent  cases,  may,  as  was  projiosed  by 
Galen,  be  pierced  with  a  nectlle  or  witii  a  nail, and  so  twisted  round.  Torsion 
jK'rformed  by  this  methiMl  is  called  Imital  torsion. 

A  very  ingenious  instrument  for  the  torsion  of  arteries  has  ]>eon  devised 
by  Dr.  Addinell  ilewson  (Fig.  3^4),  w^hich  combines,  in  oue,  the  two  foreejts 
employed  by  Aiuussat  and  others. 

Fig.  394. 


i 


Uewfob'i  ftttcrf  lor»loQ  forcop*. 

The  advantages  claimed  for  toreion  are  the  following :  (1)  The  facility  with 
which  it  can  be  performed.  In  reply,  I  may  siiy  that  I  have  seen  as  much 
time  consumed  in  twisting  an  articular  branch  in  the  arm,  bcfoi'e  the  bleed- 
ing eouKl  be  stayed  (and  that,  too,  by  one  entirely  liiniiliar  %vitli  the  work), 
lus  Would  have  hufHced  for  an  amputation  and  all  the  eubwMpient  dressings  JH 
by  the  old  metliod;  and,  further,  that  I  have  seen  it  fail  altogether  in  more  ^il 
than  one  instance,  compel  ling  a  resort  to  the  ligature  before  tlie  ivbellions  arter}' 
could  be  secured,  llie  use  of  amestlietics  has,  moivovcr,  in  great  measure,  rc- 
movetl  the  necessity  for  excessive  haflte  in  operntinff.  (2)  Gi-eater  safety  is 
claimcnl  for  torsion.  I  am  not  iiwan;  that  we  jiossess  the  means  for  making  any 
extenderl  comparisons  between  tliis  and  other  methoils,  but  mv  own  obse^^■a- 
\\in\  furnishes  mstances  in  which  secondary  iK-morrhage  followed  torsion  even  of 
8ouinl  vessels,  a  circnmstanco  which  is,  I  tliink,  rarerv  met  with  after  ligation. 
(3)  It  is  said  that  by  toreion  the  healing  is  facilitatetl,  because  of  the  wound's 
being  free  from  all  irritating  or  foreign  botlies.  Yet  tlie  end  of  the  twisted 
artery,  comminuted  and  bruised,  frequently  separates  as  a  slough,  and  becomes 
as  much  a  foreign  IkkIv  as  a  ligature.  I'he  exiH?ricnce  of  lv>th  Veli»eau  and 
MaiKH»  shows  not  only  this,  hn\  also  tluit  the  healing  after  torsion  is  as  slow 
as  the  healing  after  the  ligature;  indeed,  acconling  to  the  authority  hist 
name<l,  it  is  even  more  tedious  (Agnew).  That  large  arteries,  such  as  the 
femoral,  brachial,  etc.,  have  been  safelv  treate<l  bv  torsion,  is  no  doubt  true; 
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that  ftecondary  hemorrhage  hna  followod  torsion,  and  life  l>een  sacritieeil,  is, 
however,  cfiuully  true ;  and  I  am  not  jnvpaivd  to  admit  that  torsion  potiaesses 
any  superiority  over  the  ligature  of  caroolized  catgut;  indeed,  I  do  not  be- 
lieve that  toreion  equals  it  tor  general  use  aa  a  haiiaostatic  measure.' 


■    BF 


V.  Constriction  or  Crushing  of  Arteries  for  the  Arrest  of  Hemoruhage, 

Dr.  S,  Fleet  Speir,  Surgeon  to  the  Brooklyn  City  Hospital,  lias  devised  an  lu- 
strument  for  the  inBtantaneous  hermetical  clonure  of  arteries  without  the  use 
of  ligatures  or  other  foreign  puhntances  to 
calls  the  "artery  constrietor/*  (1?  ig«  395.) 
epeak  highly  of  it  from  experience. 


be   left  in  thu*  wound,  which  he 
rrofessor  llamiltou  and  others 


Fig.  39:.. 


=-a. 


flp^lr*!  ftitary  ooattrietor. 


fThis  instniment  consists  of  a  flattened  metal  tul)e,8ix  inches  (more  or  less) 
in  length,  open  at  both  ends,  with  a  i*liding  steel  tongue  runnhig  its  entire 
length,  and  having  a  vise-like  ari*angenient  at  the  upjivr  end  by  which  the 
tongue  may  be  protruded  from  or  retracted  within  the  tube  or  sheatli.  The 
lower  end  of  the  tongue  is  hook-sha{KHl,so  as  to  1>l'  ;i<lapted  to  the  artery  to 

I         be  constricted.     It  is  bo  shaped  that,  having  grasped  the  artery,  it  can  he 

k     niade  to  contract  upon  it  by  means  of  the  vise  at  the  upper  end,  which  draws 

B     the  tongue  into  the  sheath. 

"  The  hook  of  the  tongue  is  bo  sliaixKl  and  grooved  as  to  form  only  a  com- 
pressing surface,  by  means  of  which  the  arter)',when  actwl  upon  by  the  force 
nf  the  vise,  is  compelled  to  assume  the  form  of  the  curve  of  the  tongue,  and 
the  artery  is  constricted  in  such  a  way  that  the  inner  and  middle  coats  give 
wa)',  bat  the  external  coat  is  presen-efl  intact.  The  Hevere<l  inner  and  middle 
coets  retract,  curl  upon  themselves,  and  are  driven  down  the  artery,  in  the 
form  of  an  invagination  or  jtlug,  l>y  the  continued  pressure  of  the  jgrooved 
toiijjue  aa  it  passes  into  its  sheuth.  The  artery  may  now  Ijo  slipjied  out  of 
llie  instrument,  and  it  will  bo  found  that  the  external  coat  Yoxa  been  com- 
prceeed  at  the  point  where  it  was  in  contact  with  the  instrument,  and  the 
Uincr  and  middle  coats  will  be  divided  and  invaginuttMl  on  either  side  of  the 
Wnstriction.  {Figs.  399,  400.)  This  invaijination  of  the  inner  and  ni'idiUc 
<0at3  is  of  itself  suflicient  to  check  the  tlow  of  blocHl.  As  soon  as  the  ciir- 
ittit  of  bloo<l  is  arrested  in  the  tube,  a  coagulum  forms  uj^xmi  the  invaginaleil 
timer  and  middle  coats,  and  this  completes  the  occlusion.  (Figs.  400,  401, 
401) 

The  application  of  the  constrictor  is  very  simple.  The  artery  ia  to  be 
caught  up  by  a  tenaculum  (Fig.  396),  or  by  forceps  (the  latter  is  preferable), 
wid  tljc  tongue  of  the  constnotor  placetl  around  the  vessel;  the  tongue  is 
titen  drawn  tightly  upon  the  artery  by  means  of  the  vise-like  arrangement 

*  ta  regard  to  the  eutployment  of  torsion  for  tho  arrest  of  hemorrhftgH,  ProfeflBor  Edniftrch 
(VBrfeon'fl  Uandborik.  pr  1>>ri)  tava :  "  If  tht^re  W  no  aiiUaeptic  material  at  haml  for  ligatares. 
Ibf  urU'rir?  may  1w  cloAfd  by  torsion  ;"  aiut  1  am  fully  oonvinced  that  thin  Ig  the  only  oon- 
tlfigrticy  wliich  renders  the  use  of  tordiou  adridable. 

vou  in. — 7 


Showlsfl  Ui«  vxt«n]«l  uppeamie*  of  th* 
coiiktrUied  Brury. 


Bbowln|>  the  sirMU  of  oosatrlcUoa  fippU<4 
Id  ibe  wtBlliiHttX  of  ftB  ftrwnr. 


Profeeeor  Ilannltoii  nays  that,  in  the  cxperimenta  on  the  cadaver  which  he 
haa  made  with  Dr.  S|»eir's  int^trument^  he  has  always  found  the  inner  aiid 
middle  coats  of  the  artery  invaginated  or  recun'e<l  enough  to  completely 
ilose  the  clianncl,  and  likewise  to  resist  the  flow  of  water  forced  in  by  a 
I)avidHon'H  Hvrintrc.  In  npcnitini;  on  large  arteries,  the  tongue  of  the  con- 
strictor mut.t  be  drawn  into  the  nlieatli  further  than  is  required  in  operating 
on  Hniall  arteries.  This  is  thu  one  point  neccs^sary,  and  to  be  attenilcd  to,  in 
constricting  large  arteries,  namely :  a  i>erfect  invagination  of  the  inner  and 
middle  c«  tilts  nuiHt  be  securt*d.  Tliis  invagination  may  be  made  as  complete  as 
jiuiv  lie  iluHirt'd,  by  dmwing  the  artery  u\*  into  the  tube  with  the  hook  which 
gnis]»ft  it,  a«  far  as  may  T'O  needed  to  eflect  the  object.  The  instrument 
mav  bo  made  with  a  etoji  to  indicate  when  a  suUicieiit  invagination  has  been 
reached ;  but  experience  haa  shown  the  touch  to  be  the  best  guide  for  the 
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Operation.  By  a  i-OTitiniied  tnirtion,  luutk?  lliroujrh  the  constrictor  upon  the 
yotercoat  of  an  artery,  ulUn*  the  inva^inution  is  once  commenced,  the  uuter 
lal  middle  anita  may  be  peeled  up  ana  pnghed  entii*ely  out  of  the  ext^^niul 
rtttt,  and  thus  the  latter  may  i)e  drawn  through  the  sheath  of  the  instrument, 
(imkI  entirely  from  the  other  tunics ;  wherefore,  the  ojierator  haa  it  in  his 
|<wcr  to  make  the  invagituition  jls  extensive  as  lie  may  wish ;  and,  if  he 
jlwjys  takes  care  to  make  the  invagination  perfect,  failure  in  usins;  the  in- 
itrument  will  be  impossible.  In  amputations,  etc.,  it  is  alwayts  adv-isnble  to 
l^kKn  the  touniiquet  and  allow  the  blood  to  flow  into  the  main  artery  before 
Hfcoviug  the  conatrictor,  for  thus  will  be  secured  upon  the  invaginated  tunic^i 
lljerfect  clot,  which,  afterwardn,  can  hardly  In?  di^tplaced. 

Profeetor  Hamilton  also  says  that  the  experiments  which  have  been  made 
with  Dr.t>peir  s  constrictor,  under  his  own  observation,  induce  him  to  believe 
thai  it  will,  at  least,  prove  sujwrior  to  acupressure  and  torsion  ;  and  that  it 
isqaite  competent  to  close  hermetically  the  femoml  artery  and  other  vessels 
d  the  aame  claas,  after  amputations,  etc.  But,  time  enough  has  not  elapsed 
HDcethe  introductioD  of  the  instrument,  in  1871,  to  enable  as  to  decide  as  to 
ittmerita  by  the  test  of  exiK*rieuce.  A  tiiither  judgment  must  therefore  be 
remed  for  more  extended  olwervution. 

For  convenience,  the  constrictor  may  be  made  with  three  sizes  of  tongues, 
lol)C  Qsed  with  one  tube,  so  as  to  fit  more  nearly  the  cylinders  of  different 
ifteries.  Furthenuoi'c,  Professor  Hamilton  advises  those  who  use  Dr.  Speir*8 
oooatrictor  to  order  it  from  his  instrument  maker,  or  to  copy  it  with  great 
we  from  the  original,  and  not  to  atteni]>t  to  construct  it  from  any  dcscriii- 
tioii.  Mneo.  upon  me  fashioning  of  the  hooks,  the  value  of  the  instrument  in 
mat  meoBore  depends. 


VI.     AcrPRESSDRE. 

In  December,  1859,  this  method  of  hsemostasis  was  first  pr^eented  to  the 

"■f'Hii  in-  the  late  Sir  James  Y.  Simpson,  m  a  communication  to  the  Royal 

^^iico^'hirurgical  Society  of  Edinburgh.     The   instruments  required  for 

"{^rating  on  this  plan  are  very  few  and  simple.  They  arc  (1)  bayonet-{K>inted 

P'w,  Varying  in  length  from  three  to  five  inches,  with  i^lu-ss  or  wux  heads  to 

Militate  tiieir  iiitn)duction,  (2)  needles  threaded  witli  line  iron  wire,  and  (3) 

."Ofe  of  slender  iron  wire,  well  annealed,  and  five  or  six  inches  in  length. 

^  tiic  cut  surtaccs  of  tlaps  the  ordinary  sewing-needle  answorn  perfectly 

'f'^'lL    There  are  several  methods  of  employing  the  pins  in  order  to  exert  on 

J^-  tt'ounded  artery  the  comi^ressioii  which  is  desired ;  but,  pnictically,  they 

***y  be  reduced  to  tliree. 

I  1.  I^rRECT  Compression  (Fig.  403)  is  made  by  a  pin  thrust  through  the 
"d  over  the  artery,  thrust  into  the  flap  iigaiu,  and  brought  out  of  it 
^         s'le  opposite  to  the  point  of  entrance,  in 
^ch  a  mamier  aa  to  firmly  compress  the  end  of  Fig.  403. 

*u;  severed  artery  against  the  muscle  on  which 
^  li«;  in  other  words,  the  wounde<l  artery  is 
««ured  on  the  face  of  the  stump  by  inserting  a 
|an,  as  one  would  secure  the  stem  of  a  rose  on 
it  lapel  of  his  coat. 

2.  CoMPRESsioK  WITH  WiRE  is  effected  by  pass- 
■Cthc  ftoint  of  the  pin  or  needle  under  the  ves- 
BtMliun  uistin^  over  it  and  in  frc>nt  of  the  artery        Acupr«uor«  bythe  tntmethod. 
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A  loop  of  iron  wire  whieli  is  to  be  tightly  fastened  to  the  shaft  of  the  pin  nr 
needle;  the  pin  is  then  to  be  imased  tlirough  the  opitosite  fla]>.  A  good  jilnn 
for  ui^ing  the  wire  is  to  place  a  loop  of  it  under  the  point  of  the  pin  or  nc^le 
already  uiflerted,  carry  botli  ends  of  the  loop  across  in  front  of  the  artery,  then 
{1008  one  of  them  beneath  the  head  of  the  pin  or  needle,  and,  finally,  fasten 
the  two  ends  together  by  twisting  them  as  tightly  as  may  be  desired*  M 

8.  Compression  by  Torsion  (Fig.  404)  is  made  by  transfixing  with  a  pin  the 
face  of  the  wound  or  stump,  an  inch  or  more  on  the  side 
Pig.  404.  of  the  artery  at  A,  then  carrying  the  head  of  the  pin 

half-way  uitiund  tlie  face  of  the  Htunip  or  wound  to  B^ 
and  theiv  thrusting  the  point  of  the  pin  into  the  tis- 
sues beyond,  so  as  to  hold  it  securely.  The  pine  or 
needles  should  not  be  left  in  more  than  forty-eight 
hours  for  the  larger,  and  twenty-four  hours  for  the 
pnialler  arteries;  and  even  a  much  lesBperiotl  lias  been 
found  sufiicient  to  obtain  iiennauent  ocvltision. 

To  these  methotls  whould  l)e  addetl  that  of  the  lato 
Dr.  Buck,  of  New  York,  which  consists  of  torsion  com- 
bined with  transfixion.  In  applying  it,  the  arter^'  is 
firt^t  Hcizetl  with  a  torsion  forcepa  (Fig.  391)  and  twisteil 
around  on  its  axis  two  or  three  times,  when  the  pin  ia 

to  bo  thrust  transveraely  through  the  cylinder  of  the  artery,  and  then  fixed 

in  the  surrounding  tiB8ues. 


A«apr«faara  hj  (onloa. 


I 

I 
I 


Mr.  Bryant  remarkeil,  at  a  recent  meeting  of  the  Royal  Medical  and  Chirur- 
gical  Society,'  that  "acupressure  had  been  almost  abandoned,  because,  in  tlie 
case  of  severt^l  arterie**,  it  was  fre<'iuently  fi>llowcd  by  6eci»ndary  heraorrliage,  m 
the  vessel  not  being  occluded  long  enough  to  allow  of  i>emuinent  clotting."  ■ 
Professor  Ksnmrch  make.**  no  mention  whatever  of  a<'Upre.ssurc  in  his  Surgeon's 
IIandbo<jk;  and  I  think  that  he  is  quite  right,  because,  though  historically 
of  importance,  it  is  not  of  much  practical  value  as  a  haemostatic  measure. 


Vn.   Aerteriversion, 


Dr.  O.  C.  E.  Weber,  of  the  Medical  Department  of  the  University  of  Wooeter, 
at  Cleveland,  Ohio,  proposes  to  constnct  the  Tiiouths  of  arteries  dividcni  in 
ampntatiouB,  by  tuniing  over  their  end«  with  a  little  instrument,  called  an 
aerteriverter  by  Dr.  Weber,  but  (|uite  similar  to  the  fine  double  hoicks, 
o}>erated  by  a  eheath,  the  invention  of  M.  Liier,  of  Paris,  and  called  by  him 
Jixateur  d.  gmiu\  With  thi«  inHtrument  the  ends  of  divided  arteries  may  \y^  m 
retroverte*!,  as  one  turns  over  the  cutti^  of  his  coat  in  rolling  up  the  sleevei*,  f 
Thie  method  i^  dcRigned  to  reinforce  the  cut  extremity  of  an  aitery  by  The 
dupli^'iiturc  of  its  WitllH,  tlnm  Kurnmiuling  itw  open  mouth  with  [*ucli  a  quantity 
of  arterinl  mui*<-ular  and  eUistic  fibres  as  to  efieetually  close  it  against  the  im- 
pulse; of  the  heart's  actioi». 

Tlie  ojteration  is  easih'  pcriormed  by  introtlucing  the  hook-end  of  tlie 
instrument  into  the  artery  up  to  tin*  point  where  the  reflexure  of  its  walls 
is  to  he  made,  and  theix*  planting  t\w  hookn  in  the  inner  and  middle  coats; 
then  by  gnisping  the  end  of  the  artery  with  toicepa,  held  in  the  other  hand, 
and  slipping  the  section  of  the  vessel  eiubraced  between  the  two  instruments 

1  Lancet,  March  26,  1881. 
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OTPT  the  first,  ou  the  hooks  as  over  a  fixetl  point  (Figs.  405  and  406),  the 
iaversiou  of  this  part  of  the  artery  is  reailily  eccureu.     After  ilie  reti-over- 

Fig.  405. 


6howliig  lb*  MrtvrlTrner  tDtiMdae«d  ap  to  thm  pottit  where  cba  tntrj  li  to  b« 
Inroml  UTsr,  with  the  tloabl«.lkook  axtaadUK  ft  lUtle  bojood  tl. 

sion  18  effected,  there  nhvuys  reinuius  a  strong  tendency  for  tlic  vessel  to  luiroll 
iteelf  again,  due  to  the  pulsiitory  movements  of  the  artery  itself;  tbui  may 

Fig.  40C, 


EbuwlOK  the  sppeannee  of  thv  artery  whoo  the  loTvrckoo  m  ju»t  cuuii>l«t9d,  prior  to 
the  removal  uf  tlu<  Instriimeiit 

I 

^  met  by  inserting  a  fine,  smooth,  steel  peg,  mmlo  of  the  end  of  a  number 
twelve  English  sewing-needle.     (Fig.  407.) 

Fig.  401. 


8fe»«1ac  the  retrorcrtftl  p«rt  oflbr  artery  ri0t'<u'-<i  with  a  delicate  llltt«  ^of,  prfpArad  toy  breaktog  off 
tk*  end  of  a  floe  Mvrlng-nevdU.    Tb«  peg,  wlivo  aUuwcd  to  ninalD,  appannlly  dues  do  hiiriu. 

Dr.  Weher  has  operated  by  this  method  with  success  on  the  femoral,  the 
brachial,  and  ihc  anterior  and  posterior  tilnal  arteries,  in  amputations  of  the 
tliigli,  arm,  and  leg.*  Tie  c.luims,  from  his  uwn  exfKjrience,  that  this  methtKl 
<^f  treating  arteries  is  a  justifiable  j»rooKMling»  and  that  it  possesses  a  decided 
*lvantage  in  leaving  Hcarcely  an3^thiug  but  living  tissues  in  the  wound. 
Tho  value  of  this  o|ieration,  liowcver,  is  not  yet  determined. 

X  Medical  Record,  pp.  308-310.     New  York,  1875. 
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VII  I.  Cauterization. 


Tlie  applioation  of  a  hot  iron  is  one  of  the  ruoet  ancient  means  of  arreating^ 
hemorrhage.  It  acts  mechanically  by  forming,  out  of  the  charred  tiftsued,  a 
plug,  which  restrains  the  outflow  of  blood.  It  is  by  no  nieauR  an  obsolete 
method  of  procuring  htemostafiis.     Hoyer  relates  an  instructive  example : — 

A  serviuU  wus  playing  on  a  Jew'^-liarp ;  M>me  one  gave  him  a  blow  which  drove 
the  iitstniment  into  his  mouih  ;  the  blood  flowed ;  a  surgeon  was  called,  who  directed 
astringent  gargW» ;  tliey  did  not  answer ;  he  next  stuffed  the  mouth  with  lint,  and 
bandaged  the  upper  and  lower  jaws  together,  but  to  no  purjiose  ;  the  bleeding  continued 
for  iwenly-four  hours,  and  the  jiatient  was  almost  exhausted,  when  BniAdor,  a  pro- 
fetfM>r  in  the  ancient  school  of  surgery,  who  related  the  case,  was  called  in.  His  tirst 
care  was  to  see  where  the  blood  came  from.  He  emptied  the  |>atient*s  mouth,  and 
washed  it  clean.  He  saw  the  hemorrhage-  proceeding  from  the  inferior  and  anlerior 
part  of  the  tongue;  he  heated  an  iron  slyly,  and  put  it  on  the  place  whence  the  blood 
flowed ;  an  eschar  was  formed,  the  bleeding  stopped  in  an  instant,  and  the  patient 
got  well.' 

In  this  case  the  rauine  artery  was  wounded ;  a  ligature  could  not  be  ap- 
plied, owing  to  the  inaceessibilitv  of  the  lesion,  and  compression  wak  iniprac^ 
ticable  fwm  the  softnests  and  mobility  of  the  tongue.  In  all  similar  cases  of 
hemorrliage  from  the  mouth  or  throat,  the  actual  cautery  furnishes  the  best 
means  of  arresting  it.  The  cautenr,  too,  is  often  employeil  with  success  to 
stop  the  flow  of  blood  from  small,  deei>-seated  vessels  l^ing  Ijeyond  the  reacli 
of  the  ligature ;  alt*o  whore  there  is  tree  oozing  from  numerous  point**,  sudi 
as  occasiiMudly  follows  ojicratioiis  on  the  muxinaiy  bones,  operations  for  the 
removal  of  piles,  and  sometimes  excisions  of  the  tonsils. 

The  cautery-iron  consists  of  a  knob  of  that  metal  at  the  end  of  a  long  shaft, 
fastened  to  a  convenient  handle.  The  wimjie  of  its  extremity  may  be  globu- 
lar, or  olivary,  or  button-like,  etc.,  each  form  being  ada[)ted  to  some  special 


Fig.40d. 


Fig.  410. 


Stnlglii  «i«tc>ry')rou. 


Kig.  409. 


Tl 


Bast  e«at«r7-lroiia. 


Blowplp*  for  h««tiD(  Ike  CftnMry-irona. 


condition  j-tM^^uirhi^  its  use.  (Figs.  408,  409.)  It  may  be  heated  in  the  tlame 
of  a  conmion  spirit-lamp,  or  iu  that  of  a  blowpipe  imide  for  the  piirpose. 
(Fiff.  4100, 

Cautery-ironS    may    be    extemix>rizod    from    stove-pokers,    knife-blades, 

■  Trait6  dea  Ualadios  Chirnrgioale«,  t.  i. 


I 


1 


TRKATMENT   OF   UBMORRUAOE   BT   CAUTBIUZATIOX. 


108 


Fig.  411, 


k 


^ 


knitting-ueexllcs^  iron-wires,  etc.  They  inaj  easily  be  extemporized  from 
jiiecee  of  telegrnpli  wire  by  rolling  up  cue  end  into  a  spiral  form,  tiling 
the  other  encfto  a  point,  an«l  push- 
ing it  into  u  piere  of  wood  to  serve 
as  a  handle.     (Fig.  411.) 

In  applying  the  cautery  for 
heniorrhxigo,  care  must  be  taken 
that  the  iron  is  hcatwl  only  to  a 
dull  red  color;  tVir,  should  it  be 
raised  to  a  bright  red  or  white 
heat,  it  may  defeat  it*4  own  pnriK>sc 
by  destroying  the  artery  too  exten- 
sively, or  by  bringing  away  the 
eschar  stuck  fa^t  to  the  iron,  thua 
leaving  the  ve(i8el  uncloseil.     When 

pnKticable,the  heated  iron  should  bo  passed  tlirougli  a  glass  tube  down  to  the 
Weeding  orifice,  in  onler  to  shieM  the  surrounding^  parts  from  injury.  The 
late  Dr.  George  McClellan,  of  rhiladelphia,  in  thin  way,  introdueeil  red  hot 
wires  of  the  mrgeet  size  down  the  throat  and  up  the  nostrila,  to  check  the 
ht^murrbage  from  bleeding  vascular  tumors,  with  perfect  safety. 

Fig.  412. 


Caat«r]r>ln)ni  lmproTli«d  rron  Mltynph  wir«,  after 
Brautlii     (EsDiarcti  ) 


TltMAiia'i  thanno^aatarr  apparatai. 

The  ilicrmo-cautery  instrument  is  a  v^ry  inc^enious  and  useful  contrivance, 
introduced  by  Pa^pielin,  by  wliicli  tlie  cavterucr  or  platinum  point  may  very 
'jui<'kly  be  raisetl  to  a  bright  red  or  even  a  white  heat,  an<l  may  have  the  same 
*HWH?of  heat  kept  up  for  any  length  of  time*  wlt}n)ut  any  ditliculty  whatever. 
h  is  [jtvuliarly  well  adapted  for  operative  pm^^edures  hi  the  mouth,  vaa^ina, 
and  rwtum.  By  attjichmg  a  blacle  to  it,  incisiourf  that  are  bloodles^s  may  be 
iwkde,  and  with  an  ecrasour  of  platinum  wire,  tumors  may  be  removed  in  a 
Woodless  maimer  uUo. 

In  jtreiMiring  the  instrument  for  use  (Fig.  412),  the  button-screw  cap  is  to 
|x*  removed  from  the  receiver,  ami  benzine  or  gasoline  is  to  be  iK)ured  into 
it  iiutil  the  wool  which  it  contains  is  saturated  with  the  li([uid,  but  no  more 
tiiaii  that.  On  replacing  the  cap,  tlic  receiver  itself  may  Ix'  susjHjndeil  from 
a  button-hole  hy  means  of  the  hook  which  pn»jects  from  one  end  of  it.  By 
I'^orlcing  the  elastic  bulb  or  pump  at  the  lower  end  of  the  instrument,  air  is 
f"rri-<l  uito  the  rc*ceiver  in  a  steady  stream,  where  it  becomes  saturated  with 
^'lu-.iiif  or  ga*iline  ;  thence  the  mixed  gases  are  forced  upwartl  through  the 
I'Utimnn  cone  at  the  in»per  end  of  the  instrument,  into  the  platinum  [>oint, 
N'.'.  1,  which  is  attacheil  to  it.  Ignition  may  be  started  with  a  match.  The 
desrwof  heat  is  adjusted  to  that  which  is  require<l,  from  dull  red  to  white, 
b)'  drawing  the  platinum  cone  down  upon  the  cylinder.      A  stopcock  regu- 


104 


INJURIES  OF   BLOODVESSELS. 


latos  the  volume  of  mixeti  gases  to  be  passed.  Platinum  points  of  variora 
^>atteruB,  c,  a,,  kuife-shaped,  Ao.  2,  flat,  2s^o.  3,  and  needle-pointed,  Xo.  4,  are 
easily  attached. 


Appreciation  of  the  Various  Hjbmostatics. 


lor-  ^ 


Most  of  the  agents  employed  by  surgeons  for  the  suppression  of  hemor- 
rhaije,  have  been  so  thoroughly  discuftse<l  in  the  foregoing  ftages,  that  but 
littfe  renmiiis  to  ho  eaid  concerning  tlieir  relative  value  or  importance. 
Cold  is  unqut'jitionably  a  most  valuable,  as  well  as  an  ancient  and  safe,  means 
of  arresting  hemorrhage.  Fresh  cx)ld  air  and  carbolized  iced  water  (one  jwirt 
to  one  huntlred)  aftbrd  the  most  convenient  and  useful  forms  for  applying  it. 
The  latter  maj'  be  squeezed  out  of  a  sponge  in  a  sliower,  or  s<iuirte<l  trom  a 
syringe  in  a  Hmall  stream,  uiH'>n  the  bleeding  surface.  [Hut  water  is  often  of 
value  in  ant^ting  ciipillary  hemorrhage.]  Among  stvptics,  the  best  are 
alcohol  and  the  oil  of  turpentine;  the  latter  to  be  appfied  directly  to  the 
blee<iing  apertures  on  dossils  of  lint.  Persulphate  and  |K'rt'hloride  of  iron 
are  peculiarly  objectionable,  inasmuch  as  their  use  is  attended  with  the  for- 
mation of  hurd,  insoluble  coagula,  which  are  removed  with  great  difficulty, 
and  which,  it  allowed  to  remain,  interfere  very  mut-h  with  tte  dressing  and 
healing  of  deep  wounds,  and  with  the  pei*tV»rma!ice  of  any  surgical  oj»eratiou8 
that  may  afterwainl  l>e  nee<leil.  The  ferric  8alts  sliould  be  restricted*  in  their 
use  as  styptics  to  leech-bites,  to  parenchymatous  hemorrhages,  and  to  sujx'rfieial 
injuries. 

Comprcs^on,  both  as  a  temporary  expedient  and  as  an  adjuvant  to  other  mea- 
sures for  arresting  hemorrhage,  is  of  extreme  utility.  Tlu*  value  ftf  digital 
compression  as  a  temjtoniry  hfeniostatic  when  large  vessels  are  wounded — e^^pe- 
cially  when  promptly,  that  is,  seasonably  applied,  cannot  be  over-estimated. 
Compression  by  tourniquets  is  indispensable.  The  elastic  bandage  aiid  tub- 
ing, or  ligature,  of  Esmarch,  afford,  also,  a  most  excellent  means  of  apitlying 
pressure  for  the  temporary  arrest  of  hemorrluige,  in  a  wide  range  of  cases. 
Tamjtons,  too,  in  some  wounds  are  absolutely  necessary. 

Neither  acujyressnre  nor  torsion  affords  anything  like  the  same  security  that 
attends  the  ajiplication  of  ligatures  to  wounded  bloodvessels.  Constriction^  hy 
Dr.  iStifir'ri  instnnnent,  is  suix^rior  to  botli  toi'sinn  and  acupressure,  because 
with  It  the  lunicn  of  the  nrtery  can  certainly  be  filled  up  by  the  ineun*ationa 
of  the  divided  inner  and  middle  coats,  l^he  success  of  aerterivasion  is  not 
yet  assured. 

Ligation  affords  the  greatest  security  that  is  possible  against  the  return  of 
licniorrliagc,  jirovifU^d  \\  be  nmilc  with  thrcjids  vtf  animal  origin  which  have 
bct'U  properly  prepared  for  the  purpose  ;  for  instance,  with  lit^atures  of  catgut 
preiiureii  by  Mr.  Lister's  method.  The  gi\>unds  on  whieli  ix^t  the  supe- 
riority of  animal  ligatures  in  general,  and  that  of  the  prepared  catgut  liga- 
tures of  Mr.  Lister  in  ]>articular»  over  all  othei's,  have  already  been  set  forth; 
it  is  not  necessary  to  recur  to  them  in  tliis  plane. 

The  ftctnal  cautery  is  indispensable  ^ov  BUi»pressing  hemorrhage  from  small 
dee]>Iy-seate<i  arteries,  so  placed  that  they  cannot  be  tied  or  compresscil ;  for 
example,  in  the  moutli,  the  fauces, the nares, the  rectum,  etc.;  and  from  partd 
which,  by  reason  of  wejikening  or  ditiititegration,  will  not  hold  a  ligatuiu. 


Internal  HjEMostatics- 

There  arc  a  few  remedies  whieli  may  assist  not  a  little  in  suppressing  hem- 
orrhage, when  administered  iuteruall}',  provided  that  the  bleeding  vessels  are 
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•mall  like  thoso  of  the  nostrils,  uterine  cavity,  pulmonary  cavity,  etc.  The 
/o<>?r  iiuporlaut  of  tliese  remedicii  are,  (1)  oil  uf  turjientino,  given  in  doses  of 
ton  drDpe  suspended  in  mucilage  or  simple  emulsion,  every  iifteen  or  twenty 
mijiutefi;  (2)  fluid  extract  of  ergot,  twenty  or  thirty  dr^ps  every  half  hour; 
^) gallic  acid,  teu  grains  even'  hour;  (4)  aromatic  sulphuric  acid,  fit\oen 
[^ every  two  hours,  mixed  m  water;  (5)  opium,  given  in  doses  sufficient 
illay  restlessness  and  mental  anxiety — a  most  valuahle  remedy  against 
rnifirrhage ;  and  (6)  acetate  of  lead,  in  doses  of  not  less  than  two  grains 
^"ven-  liour  or  two,  combined  with  opium,  a  combination  which  has  sometimes 
ippressed  hemorrhage  after  everything  else  has  i'ailed. 


After-treatmext  of  Hemorrhage. 

Aft^r  the  bleeding  i.s  stanchc<l,  ever>"thing  which  could  bring  it  on  again 

iii«t  l)e  (^pefully  avoided.     To  that  end  the  jwitient  liiniself,  as  well  as  the 

T^njored  j«rt,  must  be  kept  at  perfect  rest.     Li  cases  where  the  bleeding  haa 

loeen  stopped  mainly  by  applying  pressure,  it  oftentimes  is  advisable  to  cou- 

"t-iime  to  compres8  the  main  tmrik  of  the  artery  on  the  cardiac  side  of  the 

■voimd,  >is  well  HA  the  wounded  vessel  itself  at  the  j)1ucg  of  injury,  until  the 

Itriod  of  reaction  \h  fully  iiasse<l,  and  fterhajws  even  longer  than  that,  lest  the 

oi^ttdiug  Goagnla  should  be  driven  out  by  the  increasing  force  of  the  blood- 

fitiam. 

The  Kurffcon  must  also  provide  against  the  return  of  hemorrhage  by  caus- 
K  'Mc,  luiitMi  of  the  wound  throughout  to  occurby  the  tirst  intention, 

''■  1  ondingly  sj^eedy  healing  of  the  vascular  lesion  itself.     He  will, 

ticRil'ore,  employ  antiseptic  dre^ingsand  the  antiseptic  jilan  of  treatment,  and 
tio  whatever  else  seems  n.^|uisite  to  fullil  tins  indication,      lUit  when,  owing 
fo  the  nature  of  the  injury,  there  will  be  supfiuration — as,  for  instance,  usually 
i"|i|»ena  in  gunshot  ami   contused  wounds — he  must  seek  to  prevent   the 
'^t^nvnceoflicmorrhage  by  providing  for  the  immediate  discharge  of  matter 
^y  means  of  dmiuage-tubea  inserted  in  the  wound  (Fig.  413),  ami  by  the  cm- 
Pig.  413. 


ChauBlgnae's  dnlnags  lQl>a  ftnd  dninase  trocu. 

P'oym^nt  of  "  through  drainage"  also,  whenever  practicable.     If  the  wound 

5**^tfje  inflamed,  he  must  promptly  abate  the  innammation  by  ap]ilyiu«:  an 

^^^ultice,  or  iced-water  irrigation,  or  an  ice-bag  to  the  iiiHamwl  part;  and  by 

^**'>Jiriistenng  ciX>ling  driuks,  with  a  bland  diet.    lie  must  ]prt jtcct  the  i>aticnt 

**^^i  iitioiml  infection  by  the  absolute  cleanliness  as  wl^U  as  the  antiseptic 

j^'  i  ic  dressings,  by  the  freshness  and  purity  of  the  air  he  breathes,  aiul 

^  Ibe  nonrishinsf,  sustaining,  or  liealiug  quality  of  the  footl  lie  eat^.     In  all 

^oijujg  iinplicatiug  large  blo(»dvessels,  where  sloughs  must  be  dischargcsl,  the 

"^^geon  must  have  a  close  watch  kept  by  the  attendants  on  the  paticTit,  so  as 

^to  be  taken  unawares  by  the  occurrence  of  secondary  hemorrhage ;  and 

^moflt  be  instructed  beforehand  what  to  do  pending  his  arrival.    Especially 

•Pttt  the  aorgoon  take  care  to  prevent  the  burrowing  of  purulent  matter  in 

4a»cMeft,aiul  the  occurrence  of  inflammation  in  the  perivascular  tissues,  by 

NojA  inciiiiona,  by  complete  drainage,  by  thorough  antisepsis,  and  by  judi- 
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ciourly  employing  the  antiphlogistioa  mentioned  above,  when  union  by  & 
first  intention  cannot  l>e  obtuined. 

"When,  however,  tlie  lo^s  of  blood  has  been  very  great,  or  the  fiatient  has 
barely  esK-aped  witli  his  life,  and  lies  very  low  in  consequence  of  it,  something 
quite  difiiiTont  must  be  done.  In  theiirHt  place,  great  ]iaiii8  must  be  taken  to 
avoid  the  occurrence  of  a  fresh  s^iicope,  for,  with  the  highly  anpemic  condition 
of  the  brain  already  existing,  it  might  readilv  prove  fatal,  ilis  head  must, 
therefore,  be  kept  in  a  depreaoed  position,  in  order  to  make  the  blood  gravitate 
toward  liis  bnun  from  tlie  other  parts  of  bin  bcxly.  Hb  bead  must  not  even 
be  raised  for  the  brief  moment  of  time  retuiired  to  slake  his  thirst,  which  is 
apt  to  be  intense;  but  drink  must  be  freely  given  him  through  a  bent  tube, 
or  from  an  "  invalid's  cup,"  long  ago  devised  for  the  purpose,  while  his  head 
remains  low  or  depressed*  The  arms  and  lea:^  of  the  f»atient  must  not  l>e 
allowed  to  hang  d»iwn  from  the  couch  on  whicli  he  lies,  litH^use  the  bl*x>d 
wttuld  ifmvitatc  into  them  away  from  the  brain,  and  thus  the  cerebral  amvniia 
would  W  incrwised.  On  the  contrary,  the  liml>s  may  be  raised  up  witli  ad- 
vantage, and  likewise  be  tightly  bandaged  from  lingers  and  toee  to  trunk,  in 
order  to  lessen  the  area  of  the  circulation  as  much  as  jiossible,  and  thus  secure 
more  blood  for  the  brain.  The  drink  should  consist  of  lukewarm  milk,  to 
which  a  little  good  wine  or  brandy  is  ad»led,  and  should  Ix?  given  with  a  view  to 
rapidly  iX'plenish  the  eniptv  bloodvessels;  and,  as  soon  as  it  can  be  prej»ared, 
freshly  made  beef-tea  should  also  be  given.  But  the  quantity  and  the  effects  of 
the  alcoholic  stimulantii  are  to  be  closely  Avatchcd,  lest  harm  be  done  by  their 
unrestricted  use.  The  fumes  of  strong  liquor  ammoniw  should  be  applied  to 
the  nostrils  in  order  to  increase  the  fre<]uency  and  depth  of  the  respiratory 
movements.  Fresh,  cool  air  should  be  treely  admitted  to  the  patient;  but,  at 
the  same  time,  the  coldness  of  his  body  should  Ix?  conjbatcd  by  the  applica- 
tion of  dry  heat.  During  the  tx)nvaIejH'enci'  from  exhautting  hemonhages, 
tincture  of  the  ferric  chloride,  good  wine,  and  a  generous  diet  are  chiefly  the 
means  by  which  the  anieinia,  the  debility,  the  cardiac  palpitations,  and  the  ^J 
ner\ous  irritability  are  to  be  overcome.  In  many  cases,  however,  something' ^| 
furtlier  still  is  required  from  the  surgeon ;  and  that  something  is  the  operation  ^^ 
of  tmnsfusion,  performed  in  order  to  save  life.  This  onemtion  may  be  defined 
to  W  the  injection  of  the  blood  of  one  j^^Kirson  into  the  bloodvessels  of  another^ 
for  the  purpose  of  summarily  etiecting  the  relief  of  extreme  exhaustion. 

Transfcsioji. — In  many  instances  that  occun-ed  during  tlie  late  civil  war, 
grcjit  losses  of  blood,  from  wounds  which  did  not  kill  at  the  time,  were  fol- 
Iowe4l  by  a  state  of  aniemia  and  general  debility  from  which  the  patient 
could  not  be  raised  by  even  the  most  assiduous  enqiloyment  of  the  most 
nutritions  kinds  of  food  and  of  the  choit^-st  forms  of  alcoholic  stimulants, 
witji  the  chloride  of  iron,  or  the  citmt^?  of  iron  and  quinine;  and  the  conse- 
quence was  tliat  such  patient*  perished  miserably  from  annemic  exhaustion 
some  considerable  numwr  of  days  at^er  the  bleeding  had  been  arrested.  The 
corrci-tness  of  this  statement  is  attested  by  numerous  cases  related  in  the  Medi- 
cal ami  Snrgicjil  History  of  the  War,  Now,  in  hxjking  Ixick  over  my  own 
experience  duruig  this  period,  I  have  no  doubt  that  some,  perha|>s  most,  of  the 
cases  of  traumatic  hemorrhage  Iwlonging  to  this  categor}',  which  came  under 
my  o\\'n  observation,  might  have  been  saved  by  transtusion,  if  .seasonablv 
performe<b  For  this  reason,  I  believe  that  llic  operation  of  transfusion  will 
iiereaftcr  prove  very  useful  in  military  as  well  as  in  civil  practice,  and  that 
it  justly  claims  the  serious  attention  of  all  surgeons.  The  various  modes  of 
perlbrming  tlie  o[H.'i*ation  l»avc  already  been  tles<'ril)ed  in  the  first  volume  of 
this  work,  and  I  do  not  intend  to  repeat  them  here;   hut  witli  u  view  to 
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ompbasizc  the  subject  according  to  its  importance,  us  well  as  to  offer  another 
and  a  somewhat  better  iiisstnuneiit  lor  pertbrniiug  the  operatiou,  the  accom- 
panyiug  woodcut  (Fig.  414)  is  preseutecl: — 


Fig.  414. 


I 


TrmHfnsloa  mpp»nitns  of  B.  B.  Pr^er.  U.D.,  SBryooB  V.  ft.  Arm/. 

This  instrument  is  that  of  Aveling,  modified  by  adding  another  bulb  to 
the  tube,  and  h^^  havint^  both  tube  and  bulbs  east  of  the  rubber  into  one 
f»iec«?.  By  the  additJoniil  bulb,  time  eau  be  naved  in  iierlVji'mint;  tlie  opem- 
tion,  and  the  blood  can  be  kept  moving  through  the  tube  almost  con- 
tinuously. By  haviufic  the  tube  and  bulbs  in  a  bingle  |>iece,the  metal  portion 
which  couples  them  in  Aveling  h  appanitus  is  done  away  with,  and  thereby 
the  risk  of  blmnl  lodging  and  coagulating  is  diminished,  while,  if  neeessarVt 
the  whole  apparatus  may  l>e  more  completely  compressed.  In  Fryer's  in- 
strument, as  m  Aveling 's,  thei'e  are  no  valves;  but  m  Fryer's  the  inner  wall 
is  pertectly  smooth  throughout,  and  the  opening  from  tube  to  bulbs  gradual  1}- 
filopcfi,  thus  entirely  uvoidiiig  comers  in  which  the  blood  might  stagnate  and 

'fixe  apparatus  of  Fryer  consists  of  two  parts,  one  of  which  is  intended 
ft>r  irame<liate  and  the  other  for  mediate  transfusion.  The  addition  of  a 
glass  vessel,  marked  A,  which  ran  fie  fitted  to  the  tube  at  B,  makes  au  in- 
strument which  can  be  used  tor  mcJiiite  tniiisfusion  when  desired. 

The  manner  of  usiuif  the  instrument  for  immaliaU  tranj<fusion  is  as 
follows:  The  cimula  marke^l  B  is  placed  in  the  giver's  vein;  that  marked  C 
in  the  vein  of  the  receiver.  The  tube  and  bulbs  having  been  filled  with 
warm  water,  or,  ]»ett<.'r  still,  with  a  warm  saline  solution  (consisting  of  soti  ium 
ride,  grs.  CO,  potjissium  chloride,  gi*s.  0,  sodhim  phosphate,  grs.  .^,  sodium 
nate,  grs.  20,  and  water,  twenty  ounces)  are  then  to  be  adjustG<l  to  the 
nl«%  and  the  blood  allowed  to  fiow  into  the  apjtaratus.  The  eanukv  being 
■teailied  by  an  assistant,  the  tube  is  to  be  nipjied  tightly  between  the  fingei*s, 
liise  to  the  giver's  end,  and  then  the  bulb  marked  1  is  to  be  compressed,  and 
tlie  blrt(xl  of  couree  forced  on  toward  the  i*eceiver.  While  this  bulb  is  still 
liehl  flattenetl,  the  ni[ipiug  of  the  tube  at  the  giver's  end  is  to  l>e  relaxed, 
the  p<irtion  of  tube  between  the  bulbs  is  to  l)e  nip]>ed  instead  ;  bulb  N 
uld  then  be  relaxed,  and  liulb  \a.  2  should  be  compressed  and  held; 
, 3ct,  the  tul»e  is  to  be  tightly  nipi:>ed  at  the  receiver's  end  and  held  to  pre- 
vent regurgitation,  and  the  wnole  appanitus  allowe<l  to  refill  from  the  givers 
arzu.  The  same  manipulation  is  to  W  repeated  until  blood  enough  is  traus- 
fiued.     A  considerable  degree  of  force  sometimes  must  be  used  in  sending 
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blood  or  other  liquids  into  the  veins,  A  few  diT>p8  of  liquor  ammonia?  may 
be  injected  into  the  bulbs,  now  and  then,  with  a  iine-poiuted  hypodermic 
syringe,  in  order  to  more  eiiectually  prevent  coagulation. 

The  manner  of  using  the  apparatus  for  mrdiale  transfusion  is  as  follows : 
Tlie  glass  vessel  marked  A  in  the  cut  is  applied  to  the  tube  in  place  of  the 
ffiver  8  canula,  marked  B,  and  has  poured  into  it  the  blood  to  be  trant-ifuaed. 
'The  instrument  is  to  be  applied  to  the  receiver's  arm,  and  afterwunl  to  be 
workwl  in  the  manner  directed  above.  If  this  blood  be  not  dctibriiiated  and 
straiiieil,  three  or  four  dropn  of  liquor  ammoniie  must  be  added  to  each 
ounce,  in  order  to  prevent  coagulation.'  For  other  methods  of  perfonning 
this  operation,  and  there  are  several,  the  reader  has  already  been  referred  to 
the  first  volume  of  this  encycIopa?dia. 

When  a  iwitient  is  in  (hinger  of  itcrishing  from  hemorrhage,  resort  should 
at  once  be  had  to  transfusion,  that  is,  to  the  inti-oduction  of  blood  fn^>m  a 
sound  f>erson  into  the  empty  vessels  of  the  patient,  "  I  have  seen,'*  says 
Professor  Agnew,'  "  ftatictits  who  were  dying  from  epistaxis  rescued  from 
the  very  verge  of  dissolution  by  the  timely  passage  of  a  few  ounces  of  blood 
into  a  vein  of  the  arm.  Xot  only  is  this  of>enition  indicated  in  excessive 
hemorrhage,  but  I  have  known  several  cases  of  obstinate  aniemia  greatly 
bonoHtod  \y  the  same  practice,"  The  cases  requiring  transfusion  may  be 
briefly  outlined  as  follows:  (1)  Those  in  which  the  homorrhase  occurs  from 
large  bloodvesBcls,  and  ouinot  Ik;  stanched  until  dcuth  is  imminent.  (2) 
Those  examples  of  pix>longe<i  epistaxis,  also,  wherein  dcjttli  lias  become  immi- 
nent. (3)  Those  instances  of  post-partum  hemorrhage  in  which  reaction  can- 
not take  place  unless  blood  obtained  extraneously  is  at  once  pourcnl  into  the 
empty  vessels.  (4)  Those  cases  of  anivmic  exhaustion,  cause<l  by  great  losses 
of  blood,  in  whicli  the  ordinary  mca^surcs  prove  insufficient  to  raise  the 
patient;  this  class  will  be  found  to  be  unhappily  numerous, especially  among 
the  wounded  in  time  of  war.  (5)  Inasmuch  as  depi-ession  from  the  loss 
of  blood  is  one  of  the  most  impoi-taiit  factors  concerned  in  the  genesis  of 
bloTMl-poisoning  in  surgical  [iractiec,  it  is  often  right  to  overcome  it  oy  trans- 
fusion. 

The  blood  for  transfusion  must  in  all  cases  be  taken  from  a  human  being, 
as  that  of  animals  d(X*s  not  answer  the  purpose*  The  donor  should  bo  a  per^ 
sou  in  good  health,  entirely  free  from  constitutional  disease,  and  young  also, 
if  iM:)SHiblc.  In  opcnitinir,  the  blootl  is  usually  thniwn  into  the  venous  sys- 
tem of  the  receiver;  butlliiter^ofGreifswald,  recommends  that  it  be  thrown 
into  the  arterial  instead  of  the  venous  system,  believing  that  it  would  thus  pass 
into  the  heart  in  a  more  equable  and  less  rapid  manner.  So,  then,  in  cases 
where  oi-ganic  weakness  of  the  receiver's  heart,  e,  g,^  fatty  degeneration,  is 
jiresent,  transfusing  into  the  arteries,  as  advised  by  Hiiter,  would  be  prel'erable 
to  transfusing  into  the  veins. 

The  operation  for  immediate  transfusion,  described  above,  though  simple, 
requires  considerable  nkill  iind  delicacy  of  manipulation;  and  those  ex j>ect- 
ing  to  practise  it,  will  do  \\<A\  to  perform  it  a  few  times  on  animals,  for  then 
no  ditlicnlty  will  be  expericnce<l  in  operating  on  man.  It  pi*oves  most  useful 
after  profuse  hemorrhage,  where  the  vessels  arc  comparatively  empty  and  the 
vascular  tension  is  but  slight ;  in  chronic  cases,  where  the  vessels  have  become 
iillcfl  agaiti  to  about  their  natural  «ipacity,  the  blood  should  be  transfuse*! 
in  but  small  quantity  at  one  sitting,  that  is  about  six  ounces  at  a  time,  lest  too 
great  a  strain  be  place<l  upon  the  heart.  Throughout  the  wliole  proccilure, 
^rcat  cure  must  be  taken  against  the  entrance  of  air  into  the  bloodvessels, 
lor  this  accident  might  prove  quickly  fatal. 


'  Medical  Record,  April  15,  1674. 


*  Principles  and  Practice  of  Sargery,  Tol.  1.  p.  17tt« 
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Immediately  after  the  operation  of  trausfuBion^a  rigor  often  appears ;  but, 
in  a  short  time,  it  pas8e»  awa^'.  Occai*ionall}',  syncope  is  tlireuteiietl ;  but 
this  sense  of  taintnes.-?,  too,  quickly-  vanishes,  fn  cases  which  have  been 
jadiciously  selectetl,  and  in  which  the  oj^eration  lias  been  dexterously  ]>er- 
formed^  an  improvement  in  the  patient's  condition  is  soon  seen.  The  pallid 
lips  a«»uiue  a  ros}-  hue,  the  pulse  ivgaius  its  volume,  and  the  patient  himself 
acquires  a  consciousness  of  retuniing  strength. 

Imnsfnsion  of  Milk. — The  intra-vcnous  injection  of  milk  is  now  recognized 
'^  ^  irtectly  feasible  and  legitimate  proi'cdure,  not  only  in  cokcs  of  i*xliaustion 
lemorrhage,  but  also  in  disorders  which  greatly  impoverish  the  blootl, 
ftuch,  for  instance,  as  cholera,  j>emicious  anemia,  typhoid  fever,  etc. ;  it  is 
very  much  easier  of  performance  than  transfusion  of  blood,  and  any  one  at  all 
&jniliar  with  surgical  operations  may  practise  it  without  fear  of  gi*cat  diffi- 
culty or  of  failure.  The  instrument  requii-ed  is  a  ghiss  funnel  with  a  rubber 
pipe  attached  to  its  stem,  and  ending  in  a  very  small  bent  canula  for  inser- 
tion into  a  vein.  The  milk  should  be  withdrawn  from  a  healthy  cow  within 
A  few  minutes  of  its  use  ;  it  may  bo  received  in  a  warm  pitcher,  covered  with 
carlM)lized  ffuuze,  through  which  it  is  strained.  The  median  basilic  or  median 
ceplialic  veui  is  to  be  opened  by  a  V-shaped  incision  ;  then  the  canula  is  to  be 
placet!  in  the  woun<l,  and  the  milk  allowed  to  flow  thrtmgli  it  into  the  vessel, 
not  more  tlian  eight  ounces  being  intnxluced  at  one  time.  Transfusion 
of  milk,  like  tmnsfusion  of  blood,  is  commonly  followed  by  a  chill,  with 
rapid  and  marked  increment  of  body-heat ;  this,  however,  soon  subsides,  and 
great  improvement  in  the  patient's  condition  at  ouce  appears. 


Wounds  op  Arteries. 

In  diflcuaeing  the  injuries  of  bloodvessels  I  shall  first  take  up  the  wounds 
of  arteriee,  because  they  have  the  most  importance.  The  traumatic  lesions 
to  whicli  the  art4iries  are  exposed  naturally  range  tlierasclves  under  the  fol- 
lowing heads : — 

1.  Punctured  Wounds. 

2,  Contuse^l  Wounds. 
8.  Lacemtod  Wounds  and  Ruptures. 

4.  <Tunshot  Wounds. 

5.  Incisetl  Wounds. 

This  classification,  while  quite  devoid  of  arbitrariness,  is  very  convenient 
for  descriptive  purposes,  and  equally  useful  for  the  student  and  practising 
BUrgeotL  The  wounds  of  each  group  are  characterized  by  peculiarities  in 
nsepoet  to  their  phenomena  and  coiiHiMjuences,  which  are  of  practical  im|H>rt- 
ADcei  and  which,  therefore,  deserve  special  mention* 


Punctured  Wounds  of  Arteries. 

lese  wounds,  because  of  their  compamtive  frequency,  the  difficult  pro- 
blems which  their  treatment  sometimes  presents,  and  their  fatality,  are  of 
great  interest  and  importance  to  surgeons.  Maisonneuve  has  sIhavu  that  an 
artery  may  lie  pierced  by  a  delicate  instriinjeut,such  aa  a  fine  ULcdlc,  without 
producing  hemorrhage,  or  any  other  unfavorable  result.  Eut  if  the  vessel  bo 
pierve^l  by  a  larger  instrument,  such  as  a  teuaculum,  disastrous  consequences 
luay  follow.  For  example,  Guthrie  saw  two  cases  in  which  the  teraoral 
mrtery  was  wounded  by  a  tenaculum,  and  ulceration,  followed  by  hemorrhage, 
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took  jilare  in  lK>tli,  re<iuiniig  the  application  of  ligatures.'  Guthrie  also 
thought  tluit  longitudinal  tissures  in  the  coats  of  arteries,  one  or  two  lines 
long,  were  not  atteiulcnl  by  bad  eoudequences.  But  De9t'hainj«*fi  case  shows 
that  he  was  misUiken : — 

In  this  case  the  bnichia]  artery  in  the  upper  part  of  ita  course  waa  opened  by  the 
point  of  a  knife.  The  wounded  man  walked  a  little  way ;  but,  becoining  weak  from 
los»  of  bloo<i,  which  was  great,  lie  foil  to  iliu  ground  insensible  from  syncope,  and  for  a 
time  the  bleeding  ceased.  On  the  eighth  day  copious  hemorrhage  again  occurred.  On 
the  ninili  and  tenth  iluys  »mall  bleedings  took  place.  On  the  momini;  of  tlie  eleventh 
day  hemorrhage  recurred  to  an  aUirming  degree,  the  bed  being  soaked  through  with 
black  and  fetid  blood.  At  noou  the  bleeding  again  returned  with  violence.  The 
patient  died,  and,  on  o[>ening  the  body,  De^diamps found  the  brachial  artery  punctured 
in  a  longitudinal  direction,  at  its  external  and  |>o8terior  aspect,  to  the  extent  of  two 
lines,  opposite  the  inferior  border  of  the  tendon  of  the  pectoralis  major  muscle,  and 
above  the  origin  of  the  superior  profunda  artery.' 

In  this  ciifto  a  traumatic  aneurism  resulted  from  tlic  wound,  for  thu  relief 
of  which  several  ojx^rative  procedures  were  tried  in  vain,  and  the  patient  lost 
60  much  blood  that,  in  the  end,  he  lost  his  life  thereby.  Such  were  tlie  con- 
sequences of  a  longitudiiml  puncture  of  the  briKhial  artery,  only  two  lines 
long.  When  the  aperture  is  of  grenter  size  the  risk  is  correspondingly  in- 
creased, unless  it  is  promptly  averts  by  the  surgeon's  skill.  ANTieii  the 
puncture  o[>on8  an  artery  obliquely  or  transversel}'  to  its  course,  it  acquires  a 
circular  or  rather  a  rounded  shajx?,  with  consequent  increase  of  size,  from  the 
action  of  nmsouhir  and  clastic  fibres  in  its  walls,  which  are  divided  by  the 
puncture.  But  the  relation  of  a  few  examples  will  give  more  practical 
fcnowle<lge  of  this  subject  than  many  j^ages  of  general  descrii)tion : — 

William  Colles  relates  tlie  following  case:  A  biborer,  aged  tifty-aix,  was  admitted  to 
Sleevens's  Hospital,  March  30,  1855.  At  dinner  on  the  previous  day  ho  liad  swallowed 
a  fish-bone,  which,  he  stated,  be  felt  cutting  him  very  much  at  the  time  *^  in  his  chest,*' 
and  this  cutting  pain  was  increased  very  much  by  the  act  of  swallowing.  Almost  im- 
mediately he  began  to  spit  blood  in  large  quantity, at  first  dark-colored,  but  soon  bright- 
red.  At  twelve  o'clock  nextday^  when  he  entered  the  hoepital,  he  complained  of  acute 
pain  in  his  chest,  and  of  great  weakness.  He  had  a  blanched  look  and  a  hemorrliagic 
pulse.  Immediately  after  admission  he  vomited  a  ti^fih-bone,  about  one  inch  long,  nar- 
row and  irregular  in  shape,  with  sharp  |>oints  and  cutting  edgea.  Ue  continued  to 
vomit  blood  freely  throughout  the  day,  but  not  so  freely  as  at  first;  the  quantity 
gnidually  diminished  until  nine  P.  M..  when  he  died.  Xfcrotropy.  The  posterior 
mediastinum  was  tilted  with  cimgulaied  blood.  The  stomach  contained  a  large  clot, 
and  the  :«mall  intestines  were  also  tilled  with  coogula.  There  was  found  in  the  posterior 
wall  of  the  (esophagus  an  oblong  irrt*gular  opening,  about  halt'  an  inch  in  length,  and 
extending  from  altove  downward ;  in  the  corresponding  part  of  the  aorta  there  was  a 
longitudinal  slit  exactly  op|K>ftite  to  that  in  the  oesophagus,  which  difiered  only  in  being 
smuUer  and  more  irregular." 

In  this  case  the  swallowe<l  bone  stuck  fast  in  the  oesophagus;  it  cut  quickly 
through  the  |K>sterior  wall  of  the  gullet ;  and,  beine  strongly  imi^lled 
by  the  nets  of  swallowing,  it  pierced  the  front  wall  of  the  aorta,  aiid  cuuse<l 
traun^ntic  hemorrhage,  which  six«tlily  proved  fatal.  In  this  case,  too,  the 
]»uncTure<l  woui»d  of  the  aorta  was  longitudinal,  and  scarcely  more  than  three 
or  four  lines  in  extent;  vet  the  hemorrhage  was  very  profuse,  and  did  not 
oeaae  until  it  cxtingui^iihMl  life. 


I  tV*^»»«*<«  ^n4  Injnrifa  of  Arterln.  p.  212. 

*  t'  •>  «>ti  Aiiftirif^m,  Svilcnh%m  S^yit^ty's  edition,  pp.  406—409.     Loodou,  184^ 

•  1*  ,     trtt-rly  Joarnal  of  Miniioal  ScK'nce,  18&5,  vol.  six.  pp.  S3&,  336. 
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requirctl,  anil  then  applying  two  ligatures  to  the  artery,  one  on  each  ei 
the  sijuTtiirG.  It  nliows  why  ca.seti  treattnl  with  proxinml  ligatures 
are  lialjle  to  prove,  and  not  unfrequontly  have  proved,  fatal  from  a  return 
of  heniorrliage,  the  blood  regurgitating  through  the  distal  portion  of  a 
wounded  artery  tied  proximally  ou  the  establishiucut  of  a  collateral  circula- 
tion. And,  finally*,  this  ease  is  historically  important,  as  heing  the  first 
where  the  internal  carotiil  artery  has  been  successfully  secured  with  two 
ligatures  for  traumatic  hemorrhage.  ^ 

The  next  cuae  tieeurred  in  the  person  of  n  soldier  during  the  war  of  the  Tebellion^^ 
He  wa.s  acctdcnt4Uly  wounded  by  a  buyonet-tlirust  in  tlio  right  buitork,  at  MilwAukee, 
March   18,  18G4,  and  was  returned  to  duty  July  12.     He  entered  University  Hoa^H 
pital,  New  Orleans,  August  29,  luid  was  furiuughed  Septend>er  19.     He  entered  thJB 
Marine  Hospital,  Chicago,  September  30,  and  died  October  11.     At  the  time  of  injury 
there  whs  bleeding  to  the  amount  of  fifteen  ouncea.     The  urine  wae  drawn  by  ejitlieier 
for  four  days,  and  contained  much  blood.     Great  swelling  in  the  iliac  fossa  and  right 
buttock  occurred  immediately.     The  patient  was  sent  to  his  regiment  in  Arkansas,  after 
two  monthfl,  but  he  could  hardly  walk  witli  the  aid  of  a  cane.     He  suffered  from  what 
he  ilescribed  as  "  hammering  pain"  in  the  tumor,  which  was  observed  to  puUate.     To- 
pical upplicationB  uHbrdcd  no  relief.    When  udmilted  lo  Chicago  Hospital,  he  was  suffer- 
ing grciit  pain  in  the  tumor  and  right  lower  extremity.     He  was  anaemic  and  presented 
the  constitutional  symptoms  attending  great  loss  of  blood.     The  tumor  was  red  and 
glistening,  and  extended  from  the  crest  of  the  right  ilium  to  the  natal  fold.     The  cica-.^^ 
trix  of  the  bayonet-stab  was  nearly  in  its  centre,  and  beside  it  was  a  puncture  recenil^i^ 
made  for  exploration  by  a  surgeon  on  the  iranBport  steamer.    The  puncture  was  dilate^^ 
to  the  size  ot'  a  half-dollar  and  tilled  with  coagula,  through  which,  October  3,  arterii^^ 
blood  escaped.    There  was  numbness  of  the  limb  and  dysuria.     A  bruit,  but  no  audib^"*^ 
pulsation,  was  found  on  auscultation.     On  October  2,  an  injection  of  perchloride 
iron  in  solution  was   resorted   to,  with    temporary  arrest  of  hemorrhage,  and  injectio**^^ 
were  repeated  on  recurrence  of  the  bleeding.     It  was  decided  to  tie  the  common  il' 


Fig.  416. 


nik^nnimfttle  drawlntr  of  tlie  laelilon  In  LiliKin'a  eMe  of  IlitattoQ  of  th«  lii^ht  ctimiDOD  tliae  artery,  for  trku*^ 
•Dvaiiftiu  of  thu  aotorlor  traok  of  Uie  iDUr&»l  UUc  arterjr,  ciiuted  by  ■  ba/uaeuwooud.    Tli«  bajonet-ttab  o 
rtfht  bauoek  U  alao  abawn. 
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On  October  7,  the  ot>eration  was  performed  by  Dr.  R,  TC.  Isham,  the   patient  h 
under  chloroform.     A  curvilinear  iiiciffiou  was  made  from  in  front  of  the  extremi* 
the  twelfth  rib  downward  and  forward  to  the  crest  of  the  ilium  (Fig.  415),  and  a- 
ihe  crest,  terminating  near  the  atiteriur  superior  spinous  process.     The  muscles 
transversidis  fascia  were  successively  divided,  and,  the  peritoneum  being  held  out  <^ 
way  by  two  fingers,  the  deep  wound  was  enlarged  to  the  extent  of  the  external  inc^-  *^ 
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Anotlier  instance  of  punctured  wound  of,  and  jirimary  hemorrhage  from,  the  thoracic 
ftoriu^  whioti  belongs  to  the  same  category  iv*  the  la^t,  was  aUo  observed  in  Ireland 
only  a  Itw  years  ago.  A  woman  named  Nolan,  aged  47,  an  inmate  of  Kichmond 
Lunatic  Asylum,  at  Dublin,  died  very  suddenly  after  vomiting  blood.  Tlie  autopsy 
And  the  evidence  adduced  by  the  coroner  showed  tliat  she  came  to  her  death  in  conse- 
quence of  hemorrhage  from  a  punctured  wound  in  the  aorta,  caused  by  a  sewing- 
needle  which  she  had  swallowed.  This  needle  had  perlbrated  the  posterior  wall  of  the 
cesophftgus,  and  pierced  the  anterior  wall  of  the  aorta ;  a  ^mrt  of  it  was  found  still 
embedded  in  the  cesophagus,  and  it  was  covered  with  rust.* 

Tbw  case  as  well  as  the  last  was  not  amenable  to  treatment,  because  the 
wouniletl  artery  was  so  placed  in  tho  body  tliat  it  could  not  l>e  exjtoHcd  and 
tied  by  any  surgical  operation.  Durhitin,  however,  relates  a  cai^e  in  which 
the  carotid  artery  blc<I  from  a  punctured  wound,  extending  to  it  from  the 
pliarynx,  that  was  succei^sfully  treat-ed  by  ligtitiug  the  artery : — 

A  boy,  aged  7,  fell  while  holding  the  sharp  end  of  a  parasol  in  his  mouth.  The 
point  came  almost  through  the  skin  on  tlie  left  side  of  his  neck.  Consideralile  hemor- 
occurred  at  once,  and  recurred  at  niglii.     About  the  seventh  or  eighth  day  a 

»ugh  came  away  by  the  mouth,  followed  by  arterial  liemorrhage  to  the  amount  of  five 
ices,  which  waa  stopped  by  pressure  applied  externally,  when  the  boy  was  brought  to 
St.  George's  Hospital.  A  swelling  as  large  as  the  half  of  a  hen's  egg  was  found  beneath 
the  left  ear,  and  the  skin  for  some  distance  around  was  discolored,  as  from  extrava.^aied 
blood.  The  swelling  fluctuated  at  the  summit;  it  was  opened,  and  pus  with  much 
blood-clot  escaped,  but  no  hemorrhage  ensued.  Two  days  later  a  gush  of  arterial  blood 
followed  a  fit  of  coughing,  and  the  common  carotid  artery  was  promptly  cut  down  u|>on 
and  tied  by  Mr.  H.  C.  Johnsoo.  Both  wounds  soon  healed,  aud  the  boy  made  a 
good  recovery.* 

Ii»  the  foUowinj?  nistance  of  stab-wonrid  of  the  neck,  where  the  point  of  a 
knife  punctured  tlie  internal  carotid  ati^ery^  the  hemorrhage  was  checked  by 
diirital  compression  until  the  vessel  could  be  tied  on  each  side  of  the  wound, 
aud  recovery  followed  : — 

On  July  31,  1869,  a  miller  was  wounded  in  the  neck,  at  the  angle  of  the  lower 
Jaw*  by  the  large  bhide  of  a  pocket-knife,  which  penetrated  to  ifie  depth  of  several 
tncbeti,  and  opened  the  internal  carotid.  Alarmed  by  the  tre.Miiendou8  jets  of  arterial 
blood.  Dr.  J.  M.  Denning,  in  whose  drug-store  the  stabbing  occurred,  immediately 
sei£e«l  the  man's  neck,  and  compressed  tlie  carotids.  Happening  to  be  close  at  hand. 
Dr.  A.  T.  Lee  promptly  cut  down  upon  the  artery  by  the  usual  incision,  ex[>osed  it  by 
careful  diaseclioo,  found  the  bleeding  point,  and  applied  a  ligature  on  the  cjirdiac  side 
of  it. 

The  patient,  who  had  fainted,  now  rallied,  but  severe  arterial  hemorrhage  again 
occurred,  the  blooil  ct^ming  from  above,  through  the  circle  of  Willis,  from  the  0|)|MMite 
carotid  and  the  vertebrals.  A  ligature  was  then  placed  on  the  distiU  side  of  the 
wound  in  the  artery,  and  the  regurgitating  hemorrhage  at  once  ceased.  The  patient 
rWas  now  pulseless,  and  death  was  considered  imminent ;   but  under  prompt  and  ener- 

>tic  stimulation  with  whiskey  and  ammonia,  the  circulation  soon  became  good;  respi- 
mtton  grew  full  and  regular,  and,  fifteen  minutes  after  the  operation,  speech  returned. 
He  was  confined  to  bed  five  weeks,  but  maile  a  goo<l  recovery  ultimately,  being  still 
alive  itnd  actively  employed  over  nine  years  afterward.' 

This  case  answers  several  good  puriM^scs.  It  illustrates  the  plan  of  treat- 
Taent  which,  when  pructicnbk^  is  best  cidcuiatcd  to  save  Tiutient.s  having 
}»unctured  wounds  of  arterie*^,  namely,  the  exposure  of  the  bleeding  point  in 
the  artery  by  cnlai^iug  the  original  wound,  or  by  making  fresh  iucisiouB|  as 

I  l4Uii>et,  1877,  vol.  ii.  p.  7B9, 

•  lloloiM's  Systfrn  of  Sur^jery.  vol.  U.  p.  457. 

>  American  Juarnal  of  thu  Medical  Scienc*^,  JAunary,  1879,  pp.  142,  143. 
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cavity  with  hu  hand  introduced  into  the  rectum,  as  practised  by  Sands  in' 
aiialogona  caeiei*.*  But,  bct'oi-e  doing  even  this,  he  should  try  the  etiect  of] 
compressing  the  common  ilinc  artery,  on  the  same  side  as  the  wound,  with 
his  tingert*,  Hnnly,  against  the  last  lumbar  vertebra  or  the  brim  of  the  pelvia»| 
It*  in  this  way  the  l)Iee<ling  were  couti'olliHi^  as  in  most  ca^e^  it  probably, 
would  be,  as  indicated  by  dimini.-<hed  tension  atid  swelling,  with  diiaip-' 
pearance  of  pulsation  in  the  tumor,  he  should  direct  the  compreseion  to  btt' 
continuctl  dii^itull}-,  or  by  a  fluitable  tourniquet,  or  by  E^^march'-s  elai^tic' 
bandage,  applied  in  some  of  the  ways  already  derscribed,  until  tlie  blood  had.! 
coagulatc<l  in  the  tumor  it«elf  and  in  the  canal  of  the  wounded  artery.  IIol 
should  most  eamesti}-  strive  to  obliterate  the  wounded  artery  by  compressing] 
the  common  iliac,  or,  if  that  were  inmracticable,  by  compi-ettsiug  the  adjuiiM 
ing  aorta;  for  he  could  not  ligute  the  bleeding  artery  in  tuc  external  wound;' 
it  would  not  be  justiiiable  to  ivach  it  by  ojK;ning  the  iK-lly  at*  in  ovariotomy^ 
and  the  operation  of  tying  the  common  iliac,  on  the  plan  of  Hunter,  would  bo^ 
liir  too  serious  and  uncertain  of  result  to  be  resorted  to  at  the  outlet. 


Again,  the  arteriefl  are  sometimes  pierced  from  witliin  the  Ixxly  bj'  sharp 
fragments  of  bones  that  have  been  broken  by  the  impact  of  gunshot  pnyeol 
tiles,  as  happened  in  the  following  instance: — 

A  soldier*  wa*  ndmitted  to  hotipital  September  20,  1864,  with  a  fpinshot  wound  of 
the  riwht  aide  of  his  neck,  rocflived  on  th»!  previous  day.  He  was  very  weak  from 
hemorrtiage  from  the  wound  nnd  iVtun  h:i^moply«is.  Not  withstanding  plugging  of  ihtt: 
wound,  etc.,  the  hemorrhage  and  (he  hii'moplysis  contiiiurd,  itnd  on  October  5,  death. 
resulted.  Ni:cro$copy,  A  conoidal  musket-ball  had  entered  the  riglit  inferior  triangle 
of  ihti  neck,  fracturing  obliquely  the  lirsl  rib  at  its  middle,  and  depressing  tlie  8iern«l 


Fig.  416. 


Fig.  417 


p4>rrArmtlOB  of  th«  lif  ht  ■nbclkTUn  artery  hjr  ■  ih^rp 
fragnicntuf  tlie  niljololug  Arat  rib,  frmctarcd  b/  fan- 
■hot.     (Biwc.  3977,  i«ct.  1,  A.  M.  N.) 


Pint  rih  fr»rtar«>d  oblfit««t:r  bf  KnBshoi ;  ■  frmyiMt 
ptrfontod  lli«  right  siibclArUa  Brivrj.  (HpeA.  »7«, 
•set.  I,  ▲.  11.U.) 


portion  thereof  into  tl»p  apex  of  (he  right  lung;  the  other  fragment  stuck  upward  with 
a  sharp-pointed  end,  whlt-h  perforated  tlie  siibclavinn  artery  in  ilie  second  part  of  its 
course.  The  missile  emerged  from  the  back  abovu  the  spine  of  the  scapula.  The 
mediastinum  and  the  riglit  pleunil  cavity  were  tilled  with  exlravasated  blood.  The 
right  intercostal  spaces  bulged  outward.  The  heart  was  pushed  toward  the  left.  The 
rii^hl  lung  was  collapsed.  There  wen-^  marks  of  jK'riostitiH  on  both  |>ortion8  of  the  rib. 
The  app<*aninee  of  the  artery,  well  represented  in  Fig.  410,  indicated  that  ihe  lacera- 
tion of  its  walls  had  occurred  either  at  the  time  of  imi.nct  of  the  misftilef  or  from  some 
sudden  movement  of  the  shoulder,  rather  than  from  gradual  attrition.  The  broken 
rib  is  drawn  Imlf  eize  in  the  aecumpauying  illustration  (Kig.  417). 


»  AniprioAn  Journal  of  the  Medical  Sciences,  April,  1581,  pp.  366-373. 

■  Metlioal  and  !?urgical  History  of  lh«  War  of  the  KebvUioD,  First  isurgical  Volomei  p.  521. 
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But  minute  nnsstles  discharged  by  lire-arnis,  such  as  bird  or  squirrel  shot, 
may  theinsclves  iuflict  on  Irtrj2;e  artories  luiuuit*  loiiiou!*  which  cl<^>!ic!3'  rejuem* 
Lie,  if  ihcv  are  not  identicail  with,  puueturtnl  wounds.  The  following  example 
occurred  m  the  practice  of  Prul".  S.  B.  Groee : — 

A  strumous  lad,  aged  14,  wfl«  woumleii  in  ilio  nock  by  the  accidental  discharge  of  a 
fowling-piece,  loaded  with  large-siztd  *i*|uirrel-Hhot,  which  entered  the  neck  at  lour  or 
five  (iilferent  j»oinl5.  The  casually  uiw  all**n<k'il  with  but  little  hemorrhage,  and  the 
symptoms  oi*  !>hock  soon  pjuwed  away.  The  wounds  healed  without  any  application, 
And  everything  went  well  until  iliirteen  days  alV-r  thft  accidi^ni,  when  llie  [mtient  was 
seized,  suddwnly  and  without  warning,  by  a  protracted  epileptic  convulsion,  affecting 
chiefly  the  leli  side,  and  died  the  loUowing  djiy,  without  return  of  consciousness. 
Atitopst/.  One  shot  ha<l  perforated  the  sul>clavian  artei^,  and  had  lodged  in  tiie  iii-st  rib. 
The  calibre  of  the  vessel  was  unimpaired,  and  tlie  afKTtures  were  chtsed  by  small  cIoU 
extending  around  the  exterior  of  the  vessel,  upon  tlji-  removal  of  wliich  the  margins  of 
the  woun<U  appeared  Ofl  il' they  had  just  been  inflicted.  The  artery  presented  no  marks 
of  intlammulton. 

Another  shot  had  iwrfomted  the  anterior  wall  of  tlie  right  internal  jugular  vein, and  had 
lodged  on  the  inner  surface  of  the  opposite  wall,  where  it  liad  become  completely  encysted. 
The  vein  bore  no  evidence  of  int1ammaiii>n.  Tiie  opening  in  the  anterior  wall  was 
perfe<;lly  closed,  and  (here  was  no  external  nor  internal  elot.  The  tumen  of  the  vein, 
however,  wa^  somewhat  diminished  by  the  projecting  cyst.' 

It  ift  of  inten*8t  to  observe  that,  in  thin  ease,  the  nhot-hole  in  the  threat  jajru- 
lar  vein  was  found,  at\er  the  hipKo  oi'  fourteen  dayis,  jierfectly  closed  or  heated 
without  the  aid  of  blood-dot,  and  withi>ut  intlnniniatory  engorgement.  Thia 
wound  had  therefore  united  by  the  li rat  intention,  us  nsuully  hajii>enK  after 
vonvaeetion. 

The  minute  apertures  in  the  Bubelavian  artery  were  cIormI  hy  small  dota 
extending  arouna  the  ext^^rior  of  the  vefisel,  without  invading  its  cauah  J. 
L  Petit  long  since  jKjinteil  out  that  in  such  eases  clot**  form  which  fill  the 
a^K^iiuress  in  the  wall  of  the  artery,  and  exactly  dose  them,  witlmnt  encroach- 
ing ujKin  the  canal  of  tlie  artery.  He  says  the^  clots  are  Hhaucd  like  nails, 
the  i»oint«  of  which  e<[ual  in  length  the  thickness  of  the  artenul  wjdl,  while 
their  extremities,  which  corresi>ond  to  the  moving  column  <tt'  hlooil,  are  worn 
otF  hy  the  friction  they  undergo.  Their  headn,  which  corresjuind  to  the  ex- 
terior i>art  of  the  artery,  are  very  broa<l ;  they  contmct  adhesions  with  the 
extenuil  surface  of  the  artery  atid  the  adjacent  cellular  tisane.  These  adhe- 
sions become  stronger,  and  wlien  they  are  well  cemented  tlie  artery  is  healed, 
and  the  clota  cannot  be  displaced  by  the  impulse  of  the  blood  which  ci>n- 
tinucA  to  pass  through  the  artery,  as  before  the  injury.  Exactly  such  as  Petit 
deft<.TilH?s,  were  the  small  dots  foun<l  in  the  case  just  related,  closing  the 
minute  .^hot-holes  or  punctures  in  the  subclavian  artery.  Had  the  boy  lived, 
it  is  highly  probable  that  these  clots  would  soon  have  become  fully  orsranized, 
and  thus  Wve  efft^tually  sealed  the  minute  punctures  wnth  newl^" formed 
tissue.  Hodgson,  also,  remarks  that  when  an  artiTy  is  rmnctured  the  hemor- 
rliage  is  sometimej^  arrested  by  the  formation  of  a  tlim  layer  of  coaculum 
over  the  (»rifice  in  the  vessel,  and  that  the  CMlges  of  the  wonuded  artery  are 
eubse<iuently  imited  by  an  eftusion  of  lymjih,  in  the  same  manner  as  wounds 
in  soft  parts  in  genend  are  heided  by  adhesive  inflamnrntion.  This  mode  of 
reparation,  by  which  the  continuity  of  the  tube  is  preserved,  take**  plaee 
inon*  readily  when  an  artery  is  wounded  longitudinal!}*,  as  well  as  to  but 
"  extent,  than  when  the  wouud  is  transverst^  or  obliqne ;  for  iu  the  latter 
the  retraction  of  the  artery  causes  The  orifice  in  it,-*  wall  to  assume  a 
circular  form,  in  consiH^uence  of  which  the  etfusion  of  lymph  is  greater  tliau 

•  AmerlcAn  Jonrnul  of  the  Medical  Soienoes,  Janaanr,  1867,  pp.  41,  42. 
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when  the  e^lgt's  of  tlie  wound  arc  moiv  closely  aj»i»mx!nmtc*(l,  or  j>laced  in 
contact.  It  IS,  then,  by  the  organization  of  bloiHl-clot  and  the  enusion  of 
coagulahle  lymph  that  niintite  lateral  wounds  of  arteries  may  become  closed 
witYiout  obstniutini^  thfir  nuial:^ :  and,  doubtless,  those  rare  instances  on  m'onl 
in  which  the  aorta  and  other  largo  arteries  have  been  punctured  without  niir 
])ornianont]y  bud  connetjueiices,  were  of  thid  chaiuctor,  and  were  healed  in  tbu 
inaoner. 

It  must  be  admitte<l,  however,  that  such  instances  of  j>erfe<:?t  cure  of  punc 
tured  wounds  of  arterier*  are  tpiite  exceptional  and  rarely  to  be  exj)ecte<L 
And  wlien  we  consider  that  most  j)ersons  who  have  had  an  artery  pricktil, 
and  whu  have  been  treated  by  couipreseiion,  have  also  had  a  false  ancumii, 
we  cannot  help  thinking  that  their  cure  lias  been  only  apparent.    In  this  wuj 
oircuniecribed  tranniatic  aneurisms  appear  after  puncturing:  the  brachial artenrj 
in  venesection,  wlien  compression  is  used ;  the  patient  is  thought  to  be  cureJl, 
and  the  surgeon  feels  safe ;  but  iu  three  or  four  montlis,  s<rnietinies  later,  tl* 
ch>t  by  which  nature  has  arrested  the  hemorrhage,  becomes  detaeheil,  or  lli*l 
newly  formed  tissue  by  which  the  aperture  was  closed,  yields  to  the  pres^ui 
of  the  blood,  and  an  aueurismal  swelling  fomw. 

Causks. — Punctured  wounds  of  arteries  may  be  inflicted  with  the  !*har 
j.>oints  of  scissors,  as  happened  in  a  case  rejxirted  by  Desehamps,  whert'  ll 
femoral  artery  waa  pierced  in  this  wjiy ;  with  jienknife-blades,  us  in  sovei 
cases  which  have  bccji  ivported ;    with  lancets,  in  bleeding  at  tlio  elUtwj 
as  has  often   ha[ipL*ncd  in  both  ancient  and   modem  times;   with  jniokt 
knives,  man}*  iur^tances  of  winch  accident  have  been  recoi>lfd ;  and,  tiimlly. 
with  daggers,  swordn,  bayonets,  or  any  other  iiarmw-bladed  wejuxMis.    .Art<^    * 
ries  niay  also  be  tiitally  jtieR-ed  by  sluiq)  fragments  of  bone,  and  by  sewuig^ 
needles,  when  swallowed.     Arteries  ma^'  be  punctured  by  shaqi  fragnjejil^ 
of  necrosed  bone,  as  hajijiened  some  3*ears  a^o  in  Xew  York,  in  a  case  wLuiv 
the  jK^pUteal  artery  was  pierced  by  the  pouit  of  a  femond  sefiue#truin,  add^ 
wirii  a  fatal  result.     Again,  i>unctarcd  wounds  of  arteries  ma\'  l>e  cau.swlbj 
fnigmcnts  of  bones  that  liave  hwn  brokt.Mi  by  the  impacl  (tf  gimshot  [iroj« 
tiles ;  they  may  also  occur  in  connniuuted  I'raetuivs,  simple  as  well  as  cci 
pound,  that  have  been  produced  by  otlier  meaus.     Puncturing  of  arteri* 
fitun  fragments  of  broken  bone  is  believetl  to  occur  in  the  leg  more  fr 
fjucntlv  thiin  in  any  (tther  rcgioti,  ;md  thin  view  is  supportefl  by  Dupnytreu*! 
imbUshed  cases-     Arteries,  too,  may  be  punctui'ed  by  sharpened  sticks, 
ty  splinters  of  wood. 

SvMPTOMS. — Puncture*!  wounds  present  nearly  the  same  phenomena  ustk" 
made  by  cutting  instruments;  there  is  alwa^'s  bletnling,  to  u  greater  or  1< 
degree;  but  the  ]taiu  is  fre^ucnlly  much  more  severe,  since  the  iu^truiuc 
often  teal's  the  partm.  llemorrbagc  taken  place  when  the  puncturing  in^'tri 
ment  lias  met  in  its  course  an  artery  <»f  some  size,  and  pierced  or  ilividcd  itj 
in  either  case,  blood  e:H<'n[H^  fxtenuilly,  wlien  the  W{»utjd*'d  artery  is  ?nj*en 
ficial,  and  the  wound  itself  has  been  made  perj>endicu]iirly  to  the  skin;  M 
when  the  puncturiiig  instrument  lias  passed  wry  oblii^uely  into  the  l*f 
before  reaching  the  artery,  the  blood  inhhrates  into  the  connective  tiosue """ 
produces  a  dirfuse  tnaiiuatie  aneurir^m,  unless  the  escape  of  blood  from 
artery  be  f|ii!<'klys(op]n-d,  by  t'onipivssing  the  artery  itself  at  the  wound, or bt 
compressing  the  mam  trunk  above,  that  is,  on  the  caixliac  side  of  the  uoiiir 
through  the  soft  parts  by  which  it  is  covercH.1.  In  the  latter  case,  the 
may  quickly  be  formed  at  the  apei'ture  in  the  artery  a  clot  of  blood,  whit^^" 
j^revents  furtlicr  hemorrhage;  but  if  the  compression  l)e  not  properly  nm'''^' 
or  if  it  be  not  Hufliricjith'  stn»ng,  or  if  it  he  not  continuetl  long  enougli^ 


le  complications  or  cousooutive  plienomemi  which  are  common  to 
ed  wounds  in  general,  such  as  phlogosis,  with  acute  pain  and  severe 
n,  etc.  Moreover,  they  are  very  fatal.  Of  the  illustrative  examples 
X)ve,  six  ended  in  death  and  only  four  in  recovery.  Of  eleven  stab- 
involving  the  vertebral  artery,  collected  by  Kocher,  only  two  termi- 
.vorably.  Punctured  wounds  of  the  femoral  and  axillary  arteries  are 
nfrefiuent  occurrence,  and  often  prove  fatal.  The  first  bleeding  may 
leath;  or,  if  it  be  inadequately  ti-eated,  it  may  recur  again  and  aeain, 
wears  out  and  finally  kills  the  patient  by  exhaustion.  Again,  if  the 
>ntinue  to  escape  from  an  artery  into  the  connective  tissue  while  the 
wound  is  closed,  in  the  primary  jwriod,  there  occurs  a  diftuse  trau- 
leunsm,  which  is  only  another  name  for  primary  arterial  hemorrhage 
place  internally.  If  such  an  inward  bleeding  occur  in  the  fore  part 
leck,  the  resultant  swelling  nmy  so  compress  the  larynx  and  trachea 
ise  death  by  sufiibcation.  if  it  occur  in  the  loose  co!mective  tissue  of 
pit  or  thigh,  the  extravasated  blood  may  burrow^  very  widely  as  well 
t  great  tumefaction,  from  which  there  may  result  a  suppurative  in- 
ion  of  the  infiltrated  connective  tissue,  with  putrefactive  changes  in 
jed  blood,  followed  by  septicaemia  and  death. 

je  traumatic  aneurisms  are  very  liable  to  follow  punctured  wounds  of 
and  must  be  reckoned  amon^  the  most  important  of  their  conse- 
,  They  will  be  fully  discussed  m  the  section  on  Traumatic  Aneurism. 
io-venou8  aneurisms  sometimes  follow  punctured  wounds  which  simul- 
ly  involve  arteries  and  their  contiguous  veins.  Thev  occur  most  fre- 
at  the  bend  of  the  elbow  from  mistakes  in  blowlletting;  but  they 
to  been  met  with  in  the  neck,  thigh,  and  other  regions.  They  will 
discussed  in  the  section  on  Aneurismal  Varix  and  Varicose  Aneurisnn. 
tured  wounds  of  arteries,  when  very  minute,  and  not  attended  with 
rimary  bleeding,  are  occasionally  followed  by  severe  secondary  hemor- 
rom  ulceration  of  the  artery  at  the  place  of  injury,  as  hapi^ned  in 
istances  (two  related  by  Guthrie  and  one  by  Durham)  that  are  men- 
.bove.  There  is  also  a  specimen  in  our  Army  Medical  Museum  which 
«a  a  similar  occurrence.  It  consists  of  a  popliteal  artery,  from  which 
ry  hemorrhage  took  place  eleven  days  after  it  was  punctured  by  a 
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wlieii  tho  wlgos  ft?  tlio  wound  are  more  closoly  ii|'in*ri\-iinate<l,  or  placed  in] 
contact.     It  IS,  tlifii,  !»}'  tho  organization  of  bliHKl-clot  and  the  enusion  of' 
couuculuble  lynipli  that  niiniito  lateral  wounds  of  artfric;*  may  become  closed 
witliout  obstructing  their  tiuials :  aiul,  doubtless,  those  I'are  in^^tanoopi  on  rei^onl 
hi  wliich  the  a*>rtii  and  other  large  artcricij  have  been  punctured  without  any 
peniianently  bad  consequences,  were  of  this  character,  aud  were  healed  in  thi8-| 
manner. 

It  must  be  admitted,  however,  tliat  such  instances  of  ]»ertec't  vmtv  of  punc- 
tured wounds  of  arterie?*  are  quite  exceptional  and  raix-I}*  to  be  expecte<L 
And  when  we  consider  that  most  persons  who  have  had  an  arten-  pricked, 
and  who  have  been  treatt^l  by  toiupivssion,  Iiave  also  had  a  falric  aneuriHin^^ 
we  «^nnot  lielp  thinking  that  tlieir  cure  has  l>een  ordy  appaivnt.  In  this  way 
circumecribcHl  traumatic  aneurisms  ajtpear  after  puncturing  the  linichial  artery 
in  venesection,  when  compression  is  used;  the  patient  is  thought  to  l>e  curedJ 
and  the  surgeon  feels  safe ;  but  hi  three  or  four  months,  sometimes  later,  tlu 
clot  by  which  natuin}  has  arrested  the  hemorrhage,  becomes  detached,  or  the 
newly  formed  tissue  by  which  the  aiiei-tnre  was  ek»scHl,  yields  to  the  pivssure 


of  tho  blood,  and  an  aneurismal  swelling  forms 
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Causks. — Punctured  wounds  of  arteries  may  Ite  inflicted  with  the  shaqv 
points  of  seissors,  as  happened  in  a  ease  reiM)rle<l  by  Descliamps,  where  the 
iemoral  artery  was  pierced  in  this  way;  witn  penknife-blades,  as  in  several 
cases  which  have  bc-en  reporte<l ;  with  lancets,  in  blc*eding  at  the  elbow 
as  has  often  happened  in  both  ancient  and  modem  times;  with  pocke 
knives,  many  instances  of  which  accident  have  been  recortled  ;  antl,  linally, 
with  daggers,  swonls,  bayonets,  or  any  other  narrow-bladtnl  weapons.  Arte 
ries  may  also  bo  fatally  pierced  by  sharp  fragments  of  l)one,  and  by  sewing-; 
iKHxlles,  when  swallowed.  Arteries  uiuy  Ite  punctured  by  sharp  fragments 
of  necrosed  lione,  as  happcnetl  some  yeai's  ay:o  in  Xew  York,  in  a  case  where 
the  jiopHteal  artery  was  picrc^sl  by  tlie  jtouit  of  a  femond  sinjuestrum,  and 
Avith  u  fatal  result.  Again,  punctured  wounds  of  arteries  may  Ih.»  caused  bjr 
fragments  of  lx>ues  that  have  been  br<*ken  by  the  imjtacl  of  gunshot  projec 
tiles;  they  may  also  occur  in  comminuted  fractures,  simple  as  well  as  com 
pound,  tbat  have  been  prcnhiced  by  other  means.  Puncturing  of  arteries 
from  fragments  of  broken  bone  is  believcti  to  occur  in  tl»e  lea;  more  frt^ 
quently  than  in  any  other  region,  aud  this  vie\v  is  suiiporled  by  t>upnytren's 

EubiisiH'd  cases.     Arteries,  too,  may  be  punctured  hy  sharpened  sticks,  ox- 
y  splinters  of  wood. 

Symptoms. — Punctured  wounds  preseiit  nearly  the  same  ]thenomena  as  those 
made  by  cutting  instrunicuts  ;  tbea*  is  always  bletnling,  to  a  greater  or  less 
degree;  but  the  paiii  is  frequently  much  more  severe,  since  the  instrument 
often  teal's  the  parts,  llemorrliage  takes  place  when  the  puncturing  instru- 
ment lias  met  in  its  couive  an  artery  of  some  size,  and  jiierccd  or  tlividc<l  it ; 
in  either  cawe,  blmMl  escai>es  externally,  when  the  n*.»undi*il  artery  is  surn'r- 
fioial,  and  the  wonu<l  itself  has  Ixvn  made  jKU'i*endicularly  to  the  skin  ;  but 
when  the  puncturing  instran^'nt  has  passed  very  (^►bli(|uely  into  the  jtart 
before  ivaching  the  artery,  the  blood  infiltrates  into  the  *'onnective  tissue  and 
priKluces  a  ditiuse  traumattc  aneurism,  unless  the  es<*ape  of  bloo<l  from  the 
artery  be  quickly  stopped,  by  conqoessing  the  artery  itself  at  the  woimd,  or  bv 
compressing  the  main  trunk  above,  that  is,  on  the  cunliac  si4le  of  the  wound, 
through  the  soft  jmrts  by  which  it  is  covered.  In  the  latter  case,  there 
may  (juiekly  he  formed  at  the  ajierture  in  the  artery  a  clot  of  blood,  which 
prevents  further  hemorrhage;  but  if  the  comi>ression  be  not  pro|>erly  made, 
or  if  it  be  not  suffirieutly  stroTig,  or  if  it  be  not  continued  long  enough  to 
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©tt  Anela  plan,  would  fail,  because  tlie  two  vcrtebrals  unite  to  form  the  basilar 
irien'  at  the  base  of  the  bniin,  anil  therefore  i-egurgitating  lieiintrrhuge 
woaM  occur  in  the  wound  whenever  the  direct  hemorrhage  might  be  stopjied 
intliiaway.  Distal  Ugtiture  of  tiiis  artery,  between  the  occipital  bone  and 
li»  atlart,  as  suggested  bv  Dietrich,  w<iuld  l>e  botli  difRcnlt  in  jK'rformance 
mJ  nncertain  in  result.  There  renminn,  then,  only  the  o|»eration  of  plugging 
tin' wounded  artery,  a  meafluro  which  has  been  succesiifully  employed  m  one 
m:  by  I>r.  Kocher,  of  Bern. 

On  dibaing  the  wuund  in  the  neck  by  t^uiUible  incisions  l>oth  longitudinal  and  tran**- 
t(ne,Rn<!  removing  the  coagiila,  the  blood  was  seen  lo  come  from  a  point  bt-tween  the 
tnurerve   ])roce»se6  of  two  vertebnu,  apparently  the  fifth  and  sixth.     Arterial  blood 
aoiped  from  both  the  central  and   the  peripheral  portions  of    the  artery ;    and  itie 
Uevding  wju  arrested   by  pressure  againitt  the  tran^^verne  proi!fS9vs,  either  from  above 
ir  from  below.     As  a  ligature  could  not  be  applied,  a  plug;  of  charpie  of  the  size  of  a 
fm,  sOftked  in  solution  of  perchloride  of  iron,  was  introduced  between  the  transverse 
pMeueSf  and  left  there,  aa  soon  as  it  had  been  a^certaintrd  that  the  bleeding  was  sup- 
prCMCwl     The  external  wound  having  t>cen  close<l  by  ftutures,  wan  covered  witli  charpie 
dipped  in  carbolized  glycerine.  Lister's  carbolic-acid  {mste  was  applied,  and  the  dressing 
«as  Tt-tained  in  phice  by  a  bandage.     The  head  was  kept  fixed  by  a  stiff"  collar.     The 
plug  in  the  deep  part  of  the  wound  was  removed  on  the  fourth  day  after  tlie  operation, 
pwtlT  br  means  of  a  stream  of  water,  partly  by  forceps;  no  bleeding  followed.      Ex- 
cepting a  Might  attack  of  erjsipelai*,  the  patient  progressed  steadily  toward  recovery, 
»nd  was  discharged  cured  a  little  more  than  five  weeks  after  the  operation.' 

But  in  order  to  secure  the  8ucce.ss  of  this  operation  of  plugging  the  verte- 
faml  artery,  it  ia  esrtential  that  the  blecditig  |«iint  in  tlm  vessel  shall  bo  ex[M>3e<l 
to  view,  that  the  plug  shall  be  placed  exactly  in  the  ojien  eaiml  of  the  vessel, 
^hich  it  mtist  c»nnpletely  till,  and  that  the  patientV  hca<l  shall  be  lield  fixed, 
aud  the  neck  immovable,  by  a  fetitt'  collar.  False  consecutive  aueurifims  of 
the  Vertebral  artery  are  not  unftvqnently  niet  with;  they  will  Ijc  discussed 
in  the  section  devote*!  to  the  aubject  of  Traumatic  Aneurism. 

Qtrottd  Artery, — Punctured  wounds  involving  the  common  carotid  artery, 
or  it«  branches,  are  often  met  with,  owing  to  the  expo^nl  situation  of  the 
(jorfK  supplieil  witli  blooil  by  tlie  carotid  systonj  of  vessels ;  and,  from  the 
oomi»arative  ease  of  [>erforming  the  it("cj-ation,  ligation  of  the  ronimon  tnmk 
for  i-uppressiug  hemorrhage  from  these  wounds,  haa  probably  been  reported 
to  much  more  fiv<iUeutIy  than  has  been  desirable.  In  instances  too  numor- 
to  mention,  the  common  carotid  artery  has  been  tied  for  iGsions  of  its. 
iche«,  without  euccess,  when  the  result  would  have  been  quite  difierent 
the  woundeil  artery  itself  been  properly  Bct-nred.  It  U  therefore  im- 
ktive,  when  branchcH  of  the  external  atrotid^  for  instuuee,  are  ()j>enetl  by 
'  J,  that  they  should  be  tied  at  their  wounde*!  part  with  iisratures  placed 
Wrh  side  ;  and,  in  *.*ase:*  where  the  performance  oi^  tlds  operation,  us  well 
nation  of  the  trunk  of  the  wounded  vessel  itst»lf,  is  impracticable,  it  is 
^' V  iiniK'mtive  that  the  external  carotid  Hhould  be  tied,  and  not  the  [wirent 
f  alL  In  two  instances,  Stephen  Smith  ligatured  the  exteriml  and 
tiiail  carotid  arteries,  just  above  the  bifurcation  f>f  the  eomnion  carotid, 
hcm'Trhage  from  various  [joints  of  the  face  and  neck,  and  into  the  mouth 
I  tiiucest ;  in  otie  cafle  it  wui*  for  cancer,  and  in  the  other  for  gunshot  injury, 
le  thofight  thus  to  avoid  renewal  of  the  bleeding  l}etter  tJian  by  ligature  of 
^v  common  trunk.  In  neither  case  was  there  any  return  of  the  oleeding, 
•-i  scfiarated  well,  and  the  juitients  iXM^^-overed,*  Again,  ui  cases  of 
_  ■  from  lirancheis  of  the  extenial  carotid,  such  as  the  Ungual,  iuter- 

>  S/dtinbam  Societjr's  Biennial  Retrtwpeot,  1871-2,  p.  203. 
*  Amvrican  Journal  of  the  Medical  Sciences,  AprU,  lti74. 
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one  on  each  flide  of  the  bleeding  orifice,  m  reoomnu'iided  by  the  ancient  sup- 
go<nw.  liiit  beibi'e  this  ojx*nitioii  can  be*  ptTtornaKi  it  is  often  adviaablo  to 
rcMtniin  t!ic  bleetlinir  by  comitressing  the  wouiukd  oritice  and  main  trunk  of 
the  injured  artery,  with  tlie  fingepH,  or  witli  a  Huitabk'  timniiquet,  or  with 
Ertuiaix'h's  ehwtio  batulaee,  acconling  to  methiHls  which  have  already  been 
de?*cril>ed,  whetlier  tlie  blo<M|  be  ejicaping  through  an  external  wound  or 
infiltrating  the  connective  tissue  around  the  artery.  \Vith  n^rd  to  the 
eni|>loyn»ent  of  compression  for  j»unctured  wounds  of  arteries,  the  rule  is  to 
consider  it  a  teiniK>i-ary  expedient,  since  it  often  juxwures  onl}'  tranHient 
ivru'f,  and  leaves  the  }»atieut  expo^^l  to  falw?  eonscoutive  aneurism.  There 
are,  however,  some  inq>ortant  exwptions  to  this  ruk-,  wliich  will  presiently  be 
mentione<l.  A  ligature  Hliould  l>e  applie<l  on  the  distal  as  well  as  on  the 
proximal  side  of  thu  aperture,  becautje,  unknw  this  be  done,  the  hemorrhage 
IS  liable  to  occur  again,  as  soon  ar*  the  jtartjs  lx»yond  the  wound  becfnne  well 
if<upplied  witli  blood  through  the  at)aHromosingbninrhe6or  collateral  channeU, 
The  bUiOil  then  rcgurgltatcn  in  the  distal  jkart  of  the  artery,  and  is  very  liable 
in  foive  its  way  througli  the  distal  orifice,  unless  the  artery  is  here  also  closed 
with  a  ligature.  The  artery  should  nioi-eover  Ik?  divided  midway  between 
the  two  ligatui^es,  so  that  both  ends  can  freely  retmct, 

PrNCTrRKD  WorjTDS  OF  Special  Artekies. —  Veriebral  Artrries. — We  pass 
now  to  the  congidemtion  of  some  i.ioint*t  \\\  the  treatment  of  punctured  wounds 
of  arteries  whirh  are  surrounikM.!  with  great  difficulties.  Xo  single  pc»inty 
j>erhaps,  is  nicuv  jtuzzling  than  to  devise  a  satisfactory  plan  of  treating 
wounds  of  the  vrHrfnutf  (trtrvj/.  Almost  all  the  reeonied  cases,  and  their  num- 
ber is  not  small,  havu  pii)ved  fatal.  This  vessel  lies  ho  deep,  and  the  diagnosis 
of  its  lesions  is  so  difhmlt,  that  in  eleven  instances  of  traumatic  aneurism 
involving  it,  the  eai*otid  has  been  tied  through  mistake.  Tlie  explanation  i* 
that  when  the  caiviitid  is  eomfU'cssed  against  the  so-oalle<l  carotid  tul>ercle  ot 
Cha**saignac,  on  the  transvei'se  process  of  the  sixth  cemcal  vertebra,  the  ver- 
tebnil  artery  also  is  eomi>ressed,  at  its  point  of  entry  into  the  Ibramcn  of  the 
tntnsverse  pi^ocess.  The  deception  is  not  removed  hy  compressing  the  carotid 
at  a  higher  point,  for  tlie  vertebral  may  pass  nj*  the  front  of  the  transvenie 
pnx't*sse.«*.  In  recent  wounds,  the  best  way  to  ascertain  the  vessel  from  which 
the  blofKl  issues,  is  to  insert  into  the  wound  a  finger,  with  which  the  jeta 
oi  arterial  blood  nuty  genendly  be  felt,  aiul  the  relation  of  the  wounded 
vessel  and  of  the  hemorrhage  to  the  transverse  processes  of  the  vertebiie  deter- 
mined. Ligatun-  of  the  vertebral  arterj'  for  praotieiil  pm-poses  is  impossible 
except  in  a  ix>rtion  about  six  centimetres,  or  tivo  and  three<ighths  inches^ 
long,  between  its  origin  and  its  entrance  into  the  transverw*  foramen  of  the 
sixth  cervical  vertebra.  In  lliis  part  of  its  eouive  it  has  been  successfully 
tied  by  Smyth,  of  Xew  Ork^uis,  for  regurgitating  hemorrhage;  in  this  part, 
also,  it  has  been  tie<l,  together  with  the  inferior  thyroid  artery,  by  ^laison- 
neuve,  in  ortler  to  arrest  heniorrhatce  attending  a  shot  wound  of  tlie  neck — 
witli  success,  as  far  as  stoftping  the  rieniorrliiig<'  antl  extnieting  the  ball  were 
coneernetljtliougli  deatli  occurred  fnan  infiltration  of  pus  into  tlie  spinal  canal, 
and  eonse([uent  inHamniation.  But  these  successes,  complete  aial  partial, 
atl'ord  s«>mo  encounigcnunt.  Having  determined  I)y  exjiloring  the  wound 
with  a  finger,  <n'  hyanyoflier  means^  that  the  vertebral  artery  is  punctured 
in  this  part  of  its  coMi*se,  tlie  bh-eding  point  slundd  at  once  be  laid  bare,  and 
a  ligature  should  be  put  rouiul  the  artery  on  each  side  of  the  aiK-rture.  But 
when  the  ex[)loration  shows  that  the  artery  is  wounded  alK>ve  the  point 
where  it  outers  the  foruuien  of  the  transverse  proeess  of  the  sLxth  cervical 
vertebra,  how  can  we  suppress  the  bleeding  and  save  the  patient?  We  can- 
not tie  the  artery  in  the  wound ;  and  to  tie  it  in  the  liitit  part  of  its  couise. 
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on  Anel's  pkn,  would  fail,  because  the  two  vertebrals  unite  to  form  the  basilar 
artery  at  the  base  of  the  brain,  and  therefore  regurgitating  hemorrhage 
would  occur  in  the  wound  whenever  the  direct  hemorrhage  migiit  be  8topj>ed 
in  this  way.  Distal  ligature  of  this  artery,  between  the  occipital  bone  and 
the  atlan,  an  8Uggeste<l  by  Dietrich,  would  bo  both  difficult  in  jK^rformancc 
and  uncertain  in  n.'sult.  There  remains,  then,  only  the  oj»eration  of  plugging 
the  Mounded  artery,  a  measure  which  has  been  successfully  employed  iu  one 
caso  by  Dr.  Kocher,  of  Bern. 

On  diluting  tlie  wound  in  tli«  neck  by  suitable  incisioBB  both  longitudinal  and  transt- 
Tersc,  and  removing  the  coogiilu,  ilie  bluod  was  seen  to  come  from  a  point  between  the 
tnuxtrene  proceaseis  of  two  vertebnc,  npparuntly  tlie  6fth  and  sixtli.  Arterial  blood 
neaped  I'rom  both  the  central  and  the  peripheral  [wrtions  of  the  artery;  and  the 
bl««<iing  was  airested  by  pressure  afvainst  the  transverse  processes,  either  from  above 
or  troro  below.  As  a  ligature  could  not  be  applied,  a  plug  of  charpie  of  the  size  of  a 
pea*  foaked  in  solution  of  perchloridc  of  iron,  was  introduced  between  tlie  tmnsTerse 
prooeases,  and  left  there,  as  soon  as  it  )md  been  ascertained  that  the  bleeding  was  sup- 
pressed.  The  external  wound  having  been  closed  by  sutures,  was  covered  with  charpie 
dipped  in  carbolized  glycerine.  Lister's  carbolic-acid  paste  was  applied,  and  the  dressing 
was  retained  in  place  by  a  bandage.  The  lnjad  was  kept  fixed  by  a  stiff  collar.  The 
plug  in  the  deep  part  of  the  wound  was  removed  on  the  fourth  day  after  the  0{>eralion, 
partjy  by  means  of  a  stream  of  water,  partly  by  forceps ;  no  bleeding  followed.  Ex- 
cepting a  slight  atUick  of  erysi|>elas,  the  patient  progressed  steadily  toward  recovery, 
and  was  disclmrged  cured  a  tittle  more  than  tive  weekii  afti^r  the  operation.* 

But  in  order  to  secnrc  the  suecetw  of  this  ojieration  of  plugging  the  verte- 
bral artery,  it  is  etwential  that  the  bleeding  |K)int  in  tlie  veKsel  shall  be  exposed 
to  view,  that  the  plug  shall  be  placed  exactly  in  the  open  eanal  of  the  vessel, 
which  it  nuiHt  eom]>letely  fill,  and  that  the  patients  head  shall  be  held  fixed, 
and  the  neck  immovable,  by  a  stitt*  collar.  False  consecutive  aneurisms  of 
the  vertebral  artery  are  not  unfrequentl y  met  with ;  they  will  be  discussed 
in  the  section  devoted  to  the  subject  of  Traumatic  Aneurism. 

Carotid  Artery, — Punctured  wounds  invt)lving  tlie  common  mrottd  artery, 
or  its  branches,  are  often  met  with,  owing  to  ^he  exposed  situation  of  the 
parts  supplie<l  with  blood  by  the  airotid  system  of  vessels ;  and,  from  the 
comparative  ease  of  jK?rfornung  the  r»poration,  ligation  of  the  comm<»n  trunk 
for  auppressiug  hemorrhage  from  these  wounds,  has  pnibahly  been  resorted 
to  much  more  ftxx^uently  thati  has  been  desinible.  In  instiuiees  too  numer- 
ous to  mention,  the  common  caroHd  artery  has  been  tied  for  lesions  of  its 
branches,  without  success,  when  the  result  wonld  have  been  quite  ditterent 
Imd  the  wounded  artery  itself  been  properly  secured.  It  is  therefore  im- 
Iterativti,  when  bmtiches  of  the  exicrmd  carotid^  for  instance,  arc  opened  by 
\rouuds,  that  they  should  be  tied  at  their  woundetl  part  with  ligatures  placed 
ask  each  side;  and,  in  cases  where  the  j)erformance  of  this  openUion,  as  well 

lifl:ation  of  the  trmik  of  the  wounded  vessel  it^lf,  is  impracticable,  it  is 
ecpially  iinr»erative  tliat  tlie  external  carotid  should  l>e  tied,  and  not  the  parent 
trunk  of  nil.  In  two  instances,  Stephen  Smith  ligatured  the  external  and 
internal  carotid  arteries,  just  alx>ve  the  bifurcation  of  the  common  carotid, 
for  hemorrhage  from  various  points  of  the  face  and  neck,  and  into  the  mouth 
and  fauces ;  in  one  case  it  was  for  cancer,  and  in  the  other  for  gunshot  injury. 
He  tiiought  thus  to  avoid  renewal  of  the  bleeding  better  than  by  lieaturc  of 
the  common  trunk.  In  neither  case  was  there  iniy  return  of  the  bleeding, 
the  ligatures  sepai'atcd  well,  and  the  juitients  rwoveretl.*  Again,  in  ctises  of 
hemorrhage  from  branches  of  the  external  carotid,  such  as  the  lingual,  intor- 

■  Sydenhftoi  8oo1«ty's  Biennial  RMroapeot.  1871-2,  p.  203. 
*  American  Joumal  of  the  Medical  fjcieaovs,  April,  1874. 


120 


IXJIUUES   or   BLOODVESSELS. 


I 


jial  inoxillarv,  etc.,  when  ligation  of  the  corivepondiug  external  carotid  Failft 
to  stop  the  bleeding,  the  external  camtid  on  the  opposite  eidc  should  also  be 
tied,  Lind  not  the  eomnion  trunk  ;  for  ligature  on  both  sides  of  the  external 
caix^tid  artery  has  hitherto,  1  believe,  been  unitbrnily  suecessful  in  subduing 
such  hoHiorrhngo.s. 

In  wounds  involving  tlie  trunk  of  Xhooomynon  carotid^  or  tliat  of  the  intern 
carotid^  or  that  of  the  estemal  carotid,  the  luMuorrhaee  should  be  stayeiL  if 
possible,  by  digital  eonipression  applie<l  in  the  wound  or  to  the  truuk  of  the  ^ 
common  carotid,  in  the  ways  alreiuly  pointed  out,  until  a  Burgeon  can  befl 
brouerht,  and  ligaturoH  plaetHl  on  viwU  side  of  the  oriiiee  in  tTie  wouude*! 
vesBcl.     Moreover,  the  a} (plication  of  dis^tal  ligatures  is  eBpeeially  necessary 
in  wounds  of  the  carotids,  a>>  well  a?*  in  those  of  the  vertebrals,  because 
of  the  remarkably  free  interenminnnication  which  exists  at  their  terminal 
extremities,  through  the  circle  of  AVillis,     In  connection  with  the  treatment 
of  hcTiiorrhage  from  a  lesion  of  the  intcrmd  carotid  artirt/^  read  the  successful 
case  of  tile  luiller  quoted  on  page  112, 

Occipital^  Taiiporaly  and  Fiu^ial  Arteries. — AVlicn  tlie  occipital  nrtrry^  or  the 
temporal^  or  t\iQ  facial,  or  any  other  accessible  l>niiieh  of  the  external  carotid 
is  opened  by  a  punctured  wound,  we  ref>eut,  the  bleeding  nmet  Ije  rei»trained 
by  tirinly  compressing  the  primitive  carotid  artery  against  the  transverse 
processes  of  the  verteojie  (tig.  342,  p.  08);  the  injure<l  part  of  the  artery 
must  be  laid  bare  by  incisions,  and  the  bleeding  oritiec  must  be  distinctly 
brought  into  view ;  a  ligature  must  be  ajiplied  on  eueh  side  of  the  orifice, 
and  tlie  artery  itself  must  be  completely  divided  midway  between  tlic  two 
ligature,-^,  to  allow  the  ends  to  retntct.  But  if  the  injured  part  of  the  arterj' 
cannot  be  thus  exiioscd  and  ligated,  a  ligatnrt^  should  be  applied  to  the  in- 
jured artery  on  the  cardiac  siiie  of  the  wound,  as  near  to  it  as  ]»mcti«ible. 
If  this  cannot  be  done,  the  external  carotid  aitery  should  be  tie<l,  but  not 
the  common  carotid.  Slundd  the  hcmcn*rliage  still  continue,  the  external 
carotid  artery  of  the  o}>|>osite  side  should  also  be  tied  ;  this  procedure  is  said 
never  to  fail,  as  already  stated  above.  M 

Axiilnrif  Artay. — Punctured  wounds  which  open  the  oxifiary  artery  arorH 
also  very  liable  to  be  quickly  tbllowcd  by  death  from  hemorrhage;  and  the 
internal  or  subtcgumentary  bleeding  may  be,  and  often  has  been,  but  little 
less  deadly  than  the  outward  bleeding.     Here,  too,  for  saving  the  r)atiei»t,our 
chief  reliance  nmst  be  placed  on  adequate  compression,  pnmiptly  aitplic-d, 
either  with  tingers  in  the  wound,  directly  on  the  aperture  in  the  vcs^^d,  or 
with  both   tlnnnbs  upon  tlic  snbrbivian  artery  as  it  passes  over  the  first  rib, 
or  with  a  large  d(K»r-kcy,  or  the  thumb-pieee  of  a  Petit's  tourniquet,  suitably^ 
covered  by  Inmdatcing,  m  order  to  restrain  the  escape  of  blood  from  the  artery^ 
internally  or  hiddenly  as  well  as  externally  or  openly,  until  surt^ical  aid  can^ 
be  obtained,  and  until  the  vessel  can  be  tied  where  it  is  woun<led.     Hut,  in 
most  eases,  to  be  su<!cessful,  the  jirt'ssurc  must  be  appliiHl  intelligently,  ener- 
getii'ully,  a!id  steadily,  as  well  as  ]»r<:vmptly,  and  with  a  stn.>ng  desire  to 
prevent  the  formation  of  a  sanguineous  tumor  in  the  l(V>se  connective  tissue 
of  this  region,  as  well  as  to  restrain  the  outward  How^  of  blood.     The  Ibmia- 
tion  of  a  large,  diffuse,  tranmatie  aneurism  in  this  region,  is  to  be  deprecated 
almost  as  mueh  as  an  nn<djHtructiMl  external  hemorrhage. 

Brachial  Artcn/, — Punctured  wounds  which  involve  the  brachial  artery 
should  always  be  treated  on  the  orthodox  plan  of  ligating  it  above  and 
bclow^  the  wound  as  soon  as  possible,  the  hemorrhage  meanwhile  beina; 
restrainetl  by  compression,  which,  in  this  rca;ion,  can  readily  be  apidie<l.  OlS 
6oldiei>i  have  not  unfrequcntly  done  it  well  for  comrades  with  tourniquets 
extemp<>nKed  from  hatidkerchiefs.  On  laying  the  bleeding  point  in  the 
artery  bare  for  the  purpose  of  securing  it  with  ngaturcs,  a  stream  of  blood  is 
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ioroetinics  distinctly  ^ecn  by  tlic  anrgeon,  issuing  from  the  distal  orifice  after 
tLeproxiinal  ligatuiv  has  htx-ri  tie<l  (rej^urgituting  hemorrhage),  which  already 
showb  the  necessity  of  applying  distal  us  well  as  proximal  ligatures  in  these 
A  soldier,  aged  23,  was  accidentally  woiindod  August  18,  1864,  by 
rouet-thrust  at  the  bend  of  the  clix)w,  cutting  the  brachial  artery.  The 
^ittel  was  tie*!  on  esich  side  of  the  wound,  and  the  man  recovered.  AH  the 
I«tients  treato<l  in  this  way  did  well.  Not  so,  however,  with  some  wlio 
were  treated  on  other  plans;  for  Dr,  Otis, the  surgical  historiographer  of  the 
war,  ^ys:  ''Thei^i  were  one  or  two  auses  in  wluch  the  reports  convey  inti- 
mations that  stabs  in  the  arm,  implicating  the  bniclual  artery,  proved  fatal 
from  malpractice — compression  and  styptics  having  been  resorted  to  instead 
of  ligation."^ 

The  following  example,  in  which  the  brachial  artery  was  punctured  in  the  bend  of 
tfa»  elbow  with  a  penknife;,  will  u^^fnlty  illustmte  wlut  the  treatineEU  mu&t  be  in  order 
to  prove  succeissful :  A  good  deal  of  bluod  was  lost  at  the  time,  poiuiug  out  in  a  stream, 
MC  in  jet*,  for  the  wound  was  an  indirect  one,  the  knife  having  entered  ohliijiiely.  The 
pttienl  wa.»  taken  home,  and  the  wound  was  strapped  and  bnndag*'d  ;  this  arretted  the 
iMOUHThage  temporarily.  But  the  bleeding  recurred  several  timcflf  until  finally  the 
Kiginal  wound  w&s  enlarged  hy  incisions,  the  coagula  were  turned  out,  a  trauinatto 
Mcurism  that  was  forming  was  laid  o^ienn  and  ligatures  were  jutsstnl  around  the  artery 
abyrcand  t»elow  the  wound.      R<Jcovery  followed  without  any  dilFieully  whatever.' 

Afierirs  of  the  Forearm. — Punctured  wounds  of  the  radial^  idnar^  and  inta-- 
v»^m  nrteru:3  or  their  branches,  and  the  hemorrhage  resulting  tljeivfnon,  in 
itewitcasea  where  the  parts  are  sound,  will  give  the  surgeon  but  little  trouble, 
provided  he  treats  them  on  the  orth<xlox  plan  of  hringinuj  dirttin^'tly  the 
blewling  oritiee  into  view,  applying  a  ligature  on  each  side  ol^it,  and  dividing 
thft»rtery  midway  between  the  two  ligatures,  so  that  tlie  eiuls  may  retract. 
Bat  if  the  surgeon  should  rely  on  styptics  and  comprctssion  in  wurh  casrs,  he 
wiil  liuve  much  trouble  which  could  readily  have  neen  avoided  by  ligatiiig 
tbeinjupwl  vessels  at  the  outset,  jd)ove  and  below  tlieir  woinultj.' 

hiwir  Arch. — Punctured  wounds  oi' the  p(dinar  arch  always  excite  appre- 
hension, ftud  give  much  trouble  to  the  surgeon.  Considerable  <litlerence8 
txi»t  among  the  plans  of  treatment  recommended  l>y  eminent  surge^tis  for 
ibiii  form  or  iiyury.  Bryant  points  out  that  ''■extreme  flexion  of  the  forearm 
ujxHi  the  arm,  with  fortHnl  supination  of  the  hand,  with  or  without  a  pad  at 
jbebeud  of  the  arm,'*  aiTests  completely  the  circulation  thmugh  the  brachial 
;  and  that  "under  all  circuiustanees,  whether  for  injury  or  disease  of 
•iterieri  of  the  hand  and  forearm,  in  which  surgiail  interference  is  requisite, 
itvoold  be  well  to  remember  this  treatment,  it  being  most  effective."*  Many 
fiiTor  compression.  The  readiness  with  which  it  cuu  be  applied  to  the  hand 
predisposes  strongly  to  its  use.  This  mode  of  treatment,  however,  is  not  a 
p»d  one — Is  not  to  l>e  commended,  for  it  very  tiften  faik.  Every  Hurgeon 
Wi»ecn  examples  of  such  a  failure.  The  medical  jonnials  contain  reports  of 
iBiiy  cases  in  which  compression  proved  to  be  inttuffiuitjnt  to  control  the 
W>rrhage  from  punctured  or  incised  wounds  of  the  f^alm,  and  ligation  of 
ibe  radial  and  ulnar  arterie**,  and  of  the  brachial  artery,  as  well  as  otlier 
(iDoitive  procedures,  were  resorted  to  in  order  to  remedy  this  insutticicncy. 
preesion  is  but  ill  adapted  to  restrain  bemorrhai^e  from  wounds  involving 
pAlmar  arches,  because  of  the  \vonderful  flcxibilTty  of  the  hand  itself,  and 

IfMie*!  i.iid  Surgical  History  of  the  War  of  the  Robeliion.  Second  Surgioal  Volumo,  p.  437. 
'  BfiXifth  ]l«dical  Journal,  Uny  29,  iSG\i,  p.  492;  see  aIbo  the  section  on  IdcUikI  Wouuda  of 
U  Ikr*chUJ  Artery. 
'  See  alfeo  ander  Inotsed  Wounds. 
*  MaaaaJ  tar  the  Practice  of  Snrgerjr,  p-  350,  second  Am.  ed. 
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the  (Treat  freedom  of  communication  wbicli  existn  among  the  terminal  brancne« 
of  die  arteriod  in  the  hand  thn>iigh  the  me<liurii  of  large  inofteulations.  Some 
of  the  conditions  most  esaential  to  euccesa  with  compression,  are  quite  want- 
ing in  the  hand  and  wrist.  Moreover,  it  is  the  treatment  by  compression 
that  has  furnislied  thoBc  iustftnee»,  by  no  meant)  rare,  in  which  the  f>atient  haa 
become  pale  and  weak,  or  exlmusted,  from  frequently  recurring  hemorrhaged, 
from  wounds  of  tlie  i»alm,  and  in  which  the  wountlcd  part  itself  has  become 
infiltrated  and  Iw^tfg}',  and  to(^>  much  fiwollen  and  discolored  to  permit  tlid 
injured  artery  to  be  laid  bare  and  securely  tied  in  tlie  wound,  without  aj 
great  deal  of  difficulty. 

Wounds  of  the  palmar  arch  or  of  its  branches  form  no  exception  to  th< 
general  law  that  woundcil  arteries  must  be  secured  by  ligatures  api>lie<l  onj 
each  side  of  the  legion,  and  tlmt  in  case  the  artery  is  not  sevcreil  by  the  acci- 
dent, it  must  be  divided  by  the  surgeon  midway  between  the  two  ligatui 
so  that  retraction  of  the  ends  may  take  place.  In  all  caries  of  surgical  hemoH 
rbage  from  wounds  uf  the  palm,  the  wound  itiiielf  must  be  explored  at  t] 
outset,  and  tlie  source  of  the  bleeding  at  once  ascertained.  AVhile  doing  th 
it  must  be  consi<lercd  that  between  the  juTlmar  ardies  and  the  radial,  ulnarj 
and  interosseous  arteries,  a  free  inteivommunication  of  branches  exists,  whic] 
branches  are  singularly  uniform  in  their  size;  iUid  that,  in  conse<iuen<'e,  th< 
distal  part  of  the  injure<l  vessel  may  be  almost  as  nnK-li  incline*!  to  bleed 
the  proximal.  When  the  opening  in  the  skin  or  the  ajKmcunxsis  is  not  Ian 
enoufc^h  to  allow  free  access  to  the  blee<ling  orifit-e,  it  must  In*  enlarge<i  to  the' 
recpiired  extent  In  making  incisions  for  this  puqx>se,  all  thrusts  with  the 
bistoury  must  be  avoided.  The  surgeon  nuist  understand  and  call  to  num" 
the  arrangement  and  tlistribution  of  "the  vessels,  and  with  such  a  knowkxlgaj] 
he  may  proceed  with  entire  eoutiik'ni^e  to  lay  Ijjirc  the  deep  part  of  the  handi 
The  skin  must  first  be  divided,  and  next  the  superticial  fascia,  when  the^' 
palmar  apt>neurosis  Avil]  be  brought  into  view,  and  can  readily  be  recog- 
nized by  its  white,  tendhious  ap|»earance.  The  important  vessels  all  he 
beneath  this  structure.  To  open  tins  dense  membrane  with  safety,  a  slight 
perforation  should  be  made  through  its  substance,  and  a  grooved  director 
intnMluced,  by  means  of  which  this  aponeurosis  can  be  raised  up  from  the 
bloodvessels  and  nerves  underneath,  and  its  division  successfully  accomplishe<L 
thus  giving  an  cxjiosurc  of  the  partes  sufficiently  large  for  bringing  into  view 
and  for  successfLdly  tying  any  vessel  that  may  be  woun<icd  therein,  awording 
to  the  precept  sUitcil  above.  Dr.  Ogston,  in  a  difficult  case,  where  the  deep 
palmar  arch  was  |iunctured  by  a  knife-blade,  sneceede<l  in  exixising  the 
a[K?rturc  in  the  artery  to  view  by  detaching  the  origiti  of  the  abductor  indicis 
irom  the  metacarpal  bone  of  the  index  tinger— that  is,  from  the  outer  side  of 
that  bone.  Then  the  artery  was  readily  tied  above  and  below  the  lesion^dj 
The  patient  matlc  n  good  recovery.*  Esmarch's  apparatus  for  elastic  com-" 
pression  was  aj'plied  to  the  limb  in  this  case,  so  that  the  opemtion  was  com- 
pleted without  loss  of  blood;  and,  in  similar  cases,  it  is  generally  advisable 
to  jjrcvent  hemorrhage  by  the  same  method. 

After  ligatiiig  the  pnhnur  arch  or  its  bnmches,  and  especially  when  tlie 
tissues  are  infiltrated  and  bocgy  or  unsound,  tlie  foi\*e  of  the  ciivulation  iii 
the  hand  shouM  be  lessened  oy  keeping  it  in  an  elevated  position,  and  by 
applying  pressure  to  the  radial  and  ulnar  arteries  by  means  of  oblong  com- 
presses (Fig.  347,  p.  71)  placed  on  the  iorcarm,  and  secured  by  a  roller,  be- 
giiniing  at  the  hand,  and  extending  up  to  the  elbow. 

How  should  the  neglected  cases  of  wounds  involving  the  {latmar  arch — 
those  in  which  ameniic  exhaustion  fj-om  frefjueutly  recurring  hemorrhages 


>  Britiah  Medic&l  Jouraa.!.  Jftnuftr/  24,  187U,  p.  782 
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tfts  ensnefi,  a!i«l  the  t^snes  in  the  woundeil  jialm  nre  infiltnitcil  and  boggy, 
swollen,  aud  discolored — how*  should  8iich  ciwos  i)o  tn.'iittHl  't  For  them  also 
the  jdan  of  tivatiiient  Hh<>uUl  be  the  siiine.  The  wound  niuift  be  exploited; 
the  injured  iirtery  must  be  brought  into  view,  and  seeurwl  with  ligatures  in 
the  wound.  My  own  views  coiueide  with  those  of  Mr.  C.  D.  Arnott,  when 
he  aays:  "The  principle  1  wirsh  to  inoulnite  U  that,  under  no  circunwlanceti, 
in  hemorrhage  from  the  }ialui,  \a  deligation  of  the  arterial  ti-uuks  on  the 
uurdiae  »ti|»ei't  to  be  deemed  ueeeasary  or  atteuiptud.  I  am  aware  that  this 
will  at  present  hanllj^  tind  geiieml  favor.  1  an*,  howevi-r,  oeitaiii  of  my 
fact,  and  therefore  state  it  boldly.''* 

Feynoral  Artrrt/  and  Bmnrht)^. — PuiicttiriHl  wounds  o\'  the  thigh  which 
oi>en  the  common  trunk  of  i\\<:  fnaond  arft^iy^  or  the  supcrjicud  femoral^  or 
the  profunda  fanon's,  however  slight  the  puncturing  of  the  artery  maj'  be, 
are  very  dangerous,  and  sometimes  they  are  also  very  difficult  to  treat,  A 
jrreat  many  ptitients  have  beeu  destrf»yed  by  these  wouud.H.  The  main  point 
m  tlic  treatment,  however,  is  to  restniin  the  primar}'  heunirrhuaic,  internally 
or  at  tlie  orifice  of  the  wound  in  the  artery,  as  well  as  externally  or  at  tljc 
orifice  of  the  wound  in  the  skin,  without  any  delay,  and  without  any  tem- 
jH>rizing  with  useless  exi»edient,s.  The  formation  of  a  diffuse  aneurism  in 
the  femoral  region  is  to  bo  deprecated  about  as  nmch  a^  in  the  axillary  re- 
gion. In  treating  punctured  wtmnds  of  the  fcmonil  artery,  the  bleetling 
should  be  restrained,  both  intenuilly  aixl  extenially,  by  exploring  the  wound 
with  a  finger,  and  [>laeing  the  end  of  it  upon  the  ai>erture  in  the  artery ;  or 
by  applyir»g  the  elastic  compression  of  Esraarch  to  the  limb  both  above  and 
below  the  wound  ;  or  by  rtpplying  tourniquets  or  han<lkerchief3  tightly  round 
the  thigh  above  and  below  the  wound,  and  thus  controlling  the  circulation 
until  the  bleefling  ajn^rture  in  the  artery  can  be  hu<l  haix^  by  eidarf^ing  the 
wound,  and  until  a  ligature  of  carbolized  catgut  can  Ix?  placed  on  cocli  side  of 
the  aperture,  and  the  artery  itself  l>e  comi^tletely  divided  midway  between 
the  two  li£rature3  to  allow  the  ends  to  retract.  Compression,  although  it  is 
iiidisttensable  in  sucli  cases,  must  be  looked  on  as  a  temporary  exijedient;  as 
merely  a  very  efficient  means  of  preventing  sucli  a  loss  of  bloo(.l  as  would 
prove  fatal,  or  of  keeping  the  patient  in  a  salvable  condition  until  the 
wounde<l  artery  can  be  projierly  secured  by  ligatures.  The  following  case 
fthows  in  a  most  excellent  manner  how  punctured  wounds  of  the  femoral 
artery  can  be  sueeessfully  maimgetl  :~ 

The  aubjoci  was  a  young  man,  wJio,  while  mentlinv  a  pen.  accideiMally  Jut  the  knife 
[icuetrate  hia  tliigli  at  tho  middle.  Free  bemorrUuge  I'oUowed,  which,  however,  was 
temporarily'  controlled  by  a  handkerchief  lied  tightly  round  the  limb,  Mr.  Maunder, 
on  arriving,  proceeded  to  search  for  tlie  wounded  vessel.  He  jmssed  u  iinj^er  readily 
into  the  wound  to  the  dt^plh  of  two  incheti,  and  felt  the  hole  in  a  vessel  which  pmved 
to  be  ibe  guperHcial  tVraonil  artery.  The  finger  being  retained  on  this  hole,  the  wound 
WM  enlarged  upward  and  downward  until  the  ajjerture  in  the  artery  was  di^tinctlv 
Been,  and  then  a  ligature  was  applieil  both  above  and  below  it.  Venous-looking  blood 
waa  observed  to  tiow  from  the  distal  part  of  tiie  artery.  No  diBcomfbrt  attended  the 
ligatures,  which  came  away  on  the  twelfth  and  thirteenth  days  respectively.  The  uian 
nwde  au  excellent  recovery.* 

Here  is  another  eaae  in  point :  Mr.  Messiter  showed  a  patient  who,  in  consefpience 
frt'h  punctured  wound  of  the  femoral  artery,  hud  acquired  a  difi'use  traumatic  aneuriftm. 
Mr.  Hougliton,  three  weeks  after  the  nccideul,  cut  down  upon  the  artery,  and  lied  it 
above  and  below  the  wound.     The  patient  made  a  good  recovery." 

1  Lftooet,  vol.  it.,  186Sf  p.  141.       See  aIsu  obdfTVAtimia  on  Incised  Wounds  of  the  Palmar 
irch«a. 
■  BrUiflh  Medical  Journal,  Noremher  23,  1867,  p.  474. 
*  IbUL,  M&rch  2,  1878,  p.  302.    Scv  also  s«etion  on  Incised  Wounds  of  the  Femoral  Artery. 
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In  punctiire<l  and  in  inci&otl  wounds  of  the  tliigh  when?  apjmrentlv  t*he 
ioiuoml  arU'ry  is  involved,  it  may  be  found  on  enlarging  the  wound  Aiut  a 
large  braneli  is  ])ierced  or  out,  and  not  the  fenioi-ul  artery  iti^elf.  In  the  fol- 
lowing example,  the  internal  circumjiez  branch  of  tlie  profundu  feiuorite  was 
the  seat  of  tlie  lesiou : — 

Private  John  Duvis,  Co.  C,  4Ut  Infantry,  aged  "22,  received  on  March  13,  1869,  at 
Fort  Clark,  Texas,  a  punctured  wound  of  the  thigh.  He  was  admittetl  to  the  ix>^t 
hospital,  where  the  wound  was  enhirged,  and  the  internal  circumfiex  artery  was  lifted. 
under  ether.  Five  days  later,  the  ligature  was  removed,  and  the  wound  was  rilling 
wiih  lienliliy  granulations.     On  May  12,  he  was  returned  to  duty.' 

In  thia  oise  the  Injured  artery  waa  tied  without  delay  in  the  wound;  the 
fiatient  rapidly  and  coiupletoly  iveovered.  But  liad  a  |X)licy  of  delay  l>een 
a4lopted,  r>r  had  styptics  and  coinpreHgion  been  euiployetl  to  control  tlie  bleed- 
ing, a  diffuse  aneurism  wiiuld  have  enriuetl  among  tlu*  deep  mustdes  on  the 
iniier  aide  of  the  thigh,  and  the  conseijuencea  would  have  been  extremely 
disaatrous. 

Popliteal  Artery, — Punctured  wounds  of  the  popliteal  artery  have  been  caused 
by  the  sharp  endti  of  sequestra,  by  the  sharp  j>oint3  of  fracture  splinters,  by 
t^harp  Klivers  of  wooil,  and  by  tlio  ffoints  of  bayonets,  dirks,  and  other  like 
wea]X)n8.  These  wounds  have  been  troatetl  by  tying  the  artery  above  and 
below  the  uperture,  according  to  the  method  of  the  ancient  surgeons,  by 
tying  tile  femoral  artery  on  the  idan  of  lluntor,  and  bv  cutting  on  tlie  leg. 
]No  one  of  these  prtHtnlures  will  suit  all  cjises.  WFien  gangrene  is  pre- 
sent or  imminent,  and,  by  the  way,  gangrene  frequently  ensut^  aJYer  this 
lesion,  amputation  perforine<l  without  any  delay  is  our  sole  I'esource,  For 
JK'inorrhage,  whether  prinian*  or  secondary,  the  artery  must  l>e  tied  above 
iind  below  in  tlie  wound.  In  sonic  cases  oi  traumatic  aneurism  resulting 
from  a  pimctured  woun<l  of  the  jvnplitcjil  artery,  where  there  is  a  tolerably 
well-detined  sac,  it  may  be  advisable  to  ligate  the  femoral  artery  on  Hunters 
plan,  as  being  less  likely  to  be  followed  by  gangrene  than  the  "old  oi»enitiou." 
Kach  case,  however,  must  be  critically  exammed,  and  that  proceiiure  must 
l>e  ai^plied  to  it  which  appciirs  most  likely  to  save  the  patient's  life.* 

Tibial  Arteries. — Punctured  wounds  of  the  posterior  tibial  artery  are  occa- 
sionally met  with ;  an  example  of  this  lesion  was  reportetl  during  tlie  Cri- 
mean war,  occurring  in  the  j>erson  of  a  color  sergeant  Wonging  to  the  18th 
regiment,  who  bad  been  accidentally  struck  in  the  leg  by  tlie  bayonet  of  one  of 
the  men,  and  whoso  posterior  tibial  artery  was  wounded.  The  case,  however, 
presented  no  iicculiurities.  The  wound  was  enlarged,  the  bleeding  ajicrturo 
in  the  artery  was  brought  distinctly  into  view,  and  a  ligature  was  applied  on 
each  side  (»f  it.  The  man  rec<'tvercd.*  in  stich  cases  the  artery  should  also  be 
<livided  midway  between  the  two  ligatures.  In  many  cases  where  the  poste- 
rior tibial  or  the  anterior  tibial  artery  is  punctured,  the  performance  of  the 
old  operation  for  liguting  tin;  injured  artery  in  the  wound,  can  be  facilitjili'd 
by  ap|ilying  the  clastic  coiujiression  of  Esmarch  to  the  leg  above  and  below 
tlio  Wound  in  such  a  way  jis  to  cllectually  control  the  circulation.* 

Haninr  ArcL — Hemorrhage  fmm  ]tnnctured  wc^iunds  of  the  plantar  arch 
must  be  treatt^l  on  the  same  plan  as  hemorrhage  from  punctured  wounds  of 
the  palmar  arch,  which  have  just  beeu  fully  discussed. 

>  Circular  No.  3,  War  Department,  S.  O.  O.,  Anguat  17Ui,  1871,  p.  342. 

•  See  alio  Ineisifl  Woumis  of  the  Fuplitt-al  Artery. 

•  Surgical  History  of  tli«  British  Army  in  tht?  CrimeAn  War,  etc..  vnl.  ii.  p.  366. 

•  S**e  olMerrations  ou  luoiaed  Wuuiidb  uf  tliu  Tibial  Arteries,  aud  of  the  Arteries  of  the  Foot 
ftod  Le£« 
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GluU'ul  and  S:itttfc  ArfrrleK — Punctured  woumU  of  \\\e  ghdeal  rcfjion  often 
prove  verv  troublesome  and  uusatistUetorv  in  their  nmnagenieutjKvauBe  they 
]>iGreo  the  qluieul  or  ischiatie  arteries  Far  down  beneath  the  gluteal  muscles,  or 
I»enetmte  tne  cavity  of  the  j>elvis  tJirough  its  notches  or  tbnuniiia,  and  open 
the  internal  iliac  artery  itself,  or  one  or  more  of  it«  four  or  live  important 
hranches,  within  the  i>elvis.  In  such  csises  tlie  auro^icul  diagnosis  is  always 
ilifii<.'alt,  and  often  imi>o^siblc.  In  such  cascj!,  whenever  practicable,  the 
wound  should  be  exidoretl  by  intnxlucing  a  linger  into  it  for  the  purp».>se  of 
loi'iiting  by  the  sense  of  touch  the  precise  iK)int  w-honce  the  bloiMl  issues  by  jets 
into  the  wountL  If  the  punctured  artery  is  fouud  to  be  external  to  the  pel- 
vis, the  bleeding  point  in  it  should  be  laid  bare  by  enlarging  and  cleansing 
the  wound,  and  the  vessel  should  be  secured  by  ligalui^es  placed  on  each  side  of 
the  aperture.  But  if  it  l>e  shown  by  the  occurrenw  of  intra-pelvic  extrava- 
sation of  blo<xl,  or  by  other  signs,  that  the  internal  iliac  artery,  or  some 
bntuch  thereof,  is  wounded  witlnn  the  jx-lvis,  it  will  be  iinpf»ssible  to  reach 
nnd  tie  the  punctured  artery  in  the  wound.  Under  these  ciivumstances,  it 
Msmetiiued  becoraea  very  ditficult  to  decide  what  plan  of  treatment  should  be 
adopted.  One  thing,  however,  ouffht  never  to  be  done:  the  solution  of  the 
peivhloride  or  the  (jersulpluite  of  U'on  must  never  be  injected  into  the  fiiick 
of  the  wound  through  the  gluteal  nniscles,  in  onler  to  n^stnun  the  bleeding 
in  such  cases,  l>ecause  the  internal  bleeding  from  the  woundetl  internal  iliac 
artery  or  branch  thereof  cannot  Ix;  restniineil  thereby,  and  the  presence  of 
these  aalts  of  \vo\\  in  wouiuls  generally  does  much  harm.  Under  these  cir- 
conwtances,  the  iirst  thing  to  he  tried,  in  most  cases,  is  compression.  It 
ehonld  be  applied  to  the  coramon  iliac  artery,  and,  at  the  same  time,  to  the 
wound  itself,  if  possible,  with  a  view  to  obtain  coagulation  of  the  blood  in, 
and  obliteration  of,  the  wounded  artery.  The  very  despnytfrurss  of  these  cases 
iiiake<  it  all  the  moiv  necessary  to  use  the  conipre-ssion  iaithfully,  intclligenlly, 
and  jKTsistently  ;  otherwise,  a  traumatic  aneurism  will  form,  if  we  an?  suc- 
cep*ful  in  applying  pressuiv  to  the  common  iliac  artery,  for  anvsting  hemor- 
rhage from  the  internal  iliac  artery  or  its  branches,  there  quickly  forms  at  the 
mouth  of  the  wounded  artery  a  clot  of  blood  which  prevents  further  hemor- 
rbage;  but  if  the  compression  be  not  ]>roi>erIy  applied,  if  it  1k'  not  suthtiently 
(itrong,  or  not  contiinie^i  long  enough  to  oblitenite  the  vessel,  the  clot  quickly 
lHf;om*.'S  detached,  and  forms  a  soH^alled  false  consecutive  aneurism. 

The  accompanying  wood-cut  (Fig.  418)  shows  the  arteries  of  the  pelvis, 
tt>gether  with  tlie  internal  epigastric  and  circumflex  iliac,  hi  sttiL 

1  eamiot  better  show  the  extremely  grave  imiK)riance  and  very  dlfReiilt 
nature  of  theie  injuries  than  by  relating  a  few  cases  that  occurred  during  the 
lute  war : — 

A  floldier,  aged  24,  was  wounded  in  the  right  buttock,  May  9,  1864.  He.  did  well, 
■pimrently,  until  June  27,  when  hemorrhage  of  an  alarming  olmracter  occurred,  and 
twenty-tive  ouncen  of  blood  were  lost.  It  was  checked  outwardly  by  compression,  but 
be  iank*  and,  on  the  2dtl),  he  died.  TUi}  neerotcop^  rcwaled  an  immense  aorumnla- 
tion  of  blood  under  tlie  pluteun  mnxinin^,  and  the  :»ac  of  wliat  hud  been  an  immense 
tnutmatio  aneurism,  following  u  wound  of  the  isrhiatic  tirtert/.  Seven  additional  in- 
Ktaoees  in  which  this  artery  was  wounded,  were  reported  during  the  war,  all  of  which 
proved  fatal.'  Two  cases  were  treated  hy  lyin;»  the  artery  iiflelf,  ap[)uren(ly  witli  sin|»le 
proximal  ligatures,  one  cam'  by  tying  the  internal  iliac,  one  case  by  tying  the  common 
iliac,  and  ono  cudu  by  applying  the  actual  cautery  ;  but  all  in  vain. 

Inttnud  Padk*  Artery,— \  soldier,  aged  27,  received  a  bayonet  wound  of 
the  left  i»olviH,  April  25, 1862. 


I  Medical  and  Surgical  History,  etc.,  Stjcoud  S5iirjEricaI  Vol.  jtp.  32«I.  332,  333, 
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l\fi  suffered  extreme  piiin  in  llio  left  thigh  and  leg,  which  PWcUed  largely,  and  he  died 
on  June  27.  Necrotcoptf.  Tlio  i>oint  of  the  bayonet  entered  the  upper  pari  ol'  the  led 
tliigh,  and  passed  through  ilie  sciatic  notch,  injuring  the  sciatic  nerve,  and  wounding  the 
internal  pudic  artery,  whence  a  false  aneurism  formed,  which  became  dirtused  through 

Fig.  418. 


}'y 


't 


Tk«  arterl**  of  th'<  prlvli. 

the  whole  pelvic  cavity,  forcing  the  rectum  aside,  displacing  the  (*igmoid  flexure  of 
the  colon,  and  rendering  defecation  difhcull  and  iminful.  The  aneurismal  cavity  held 
aljout  three  quarts  of  blootl.*  The  swelling  of  the  (high  and  leg  re>iulted  from  the 
pressure  on  the  iliac  veins  that  was  exerted  by  the  aneurismal  swelling.  Four  exam- 
ples of  shot-wounds  involving  this  artery  were  uIho  reported.'  The  outward  bleedings 
were  arrested  by  plugging  tlie  wounds  with  liquor  fetri  p>ersulph.,  and  applying  com- 
pressea  with  handage.s,  but  they  all  terminated  fatally. 

Mity-LHudHir  Artery. — A  sohlior,  aged  20,  received  a  shot-woiujd  of  the 
right  ilium,  February  14, 18ti2. 

Hemorrhage  from  the  ilio-lumbar  artery  occurred  on  March  4,  to  the  amount  of 
thirty  ounces,  and  recurred,  ut  intervals^  until  tJtu  24tlj,  when  death  sujwrvened.*  An- 
other fatal  ease  of  bleeding  from  this  vessel  ia  reported.*  There  were  several  large 
iiemorrhages. 

Gluteal  Artery. — Illustrations  of  fnl^al  blcediticr  from  wounds  of  this  artery 
were  unhiii>|>ily  numcrouB  during  our  late  civil  war.  Thirteen  cases  were 
trented  by  »l»|>lying  toiiipiv8.scK  and  IxindagoH  to  tlio  wouniltnl  j)ait ;  and  otdy 
two  of  tlivm  were  Kiverl."  "When  the  ghiteul,  tlie  isohiatic,  or  the  internal 
i.udi<:  ai-tericji  arc  wounded  exterior  to  tlio  j*olvis,  the  Hurgeon  must,  at  all 
iia;iard8,  perform  tbc  difficult  operation  of  tying  tlicm,  on  each  side  of  the 


.>  Ibid.,  p.  323. 
«  Ibid.,  p.  36. 


■  Ihi.K,  pp.  304,  324. 

■  Ibid.,  pp.  327,  328. 


•  Ibid.,  p.  337 
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^tWing  aperture  in  their  walln.     In  the  following  instance  the  srhitonl  arter^y 
wap  ligutfd  in  the  wotnul  with  Huccesfi: — 

Colooel  A.  J.  Warner  received,  September  17,  1862,  a  «hot-wound  of  t)ie  right 
Iraltoek;  ibe  miwtle  penetrated  deeply  and  lodged.  On  Februar^r  0,  1863,  an  o[k;- 
nim  for  itt  extraction  was  sticce,'*sfu)ly  pertonned.  During  the  manipulations,  how- 
ew,  the  gluteal  artery  wii*  punctured  ;  the  hemurrhage  immediately  became  very 
KWTT  and  apparently  uncontrollable.  »*  Thrusting  my  finger  to  the  bottom  of  the 
wwBiil, "  says  Dr.  J.  11.  Brinton,  ''  I  couM  readily  feel  the  impulse  of  the  jets  of  blood. 
Itlirn  rt:qucsLed  an  assistant  to  plug  the  wound  witli  the  end  of  a  dry  towel.  This 
Dudooe;  at  the  expiration  of  a  few  fccond:^  I  quickly  removed  the  plug,  and  while 
wdoing  was  su  fortunate  as  to  see  the  gaping  oritice  of  the  main  trunk  of  the  gtuieul 
artery,  M  ihut  ves^iel  emerged  through  the  great  sacro-seiutic  fommen.  I  immediately 
conpresned  the  trunk  with  the  end  of  my  index  finger  agaimit  the  np{>er  bony  rim  of 
licDotph,  thus  arresting  the  hemorrhage  instantly  and  completely.  The  sinzure  of  the 
itftel  vitii  an  artery-forceps  and  its  ligation  was  then  an  easy  matter.  No  further 
Worrfaage.  to  *any  extent,  occurred  ;  the  ligatures  8e[)anited  in  due  time,  and  the 
^licnt  made  a  happy  recovery."* 

But  in  the  cas«3  where  liscation  of  these  arteries  cannot  be  perfornietl,  wuU- 
S(ljiute<l  couipreseiou  must  oe  faithfully  upplied  to  the  trunk  of  the  common 
iliac  artery,  and  to  tlie  wouudtxl  vos^el  itself;  and  of  tliese  two  modes  of 
conipre*ion,  the  former  is  quite  oa  iraj)ortant  as  thf  latter. 

ligs,  410  luid  420  represuut  tourniquets  for  compresning  the  common  iliac 
»rtm  and  tlie  abdominal  aorta. 

h'Urnnl  Epigastric  and  CircHmjlex  Iliac  Arteries, — These  vessela,  also,  are 
prtocuted  to  view  in  Fig.  418,  although  it  was  specially  designed  for  showing 

Fig.  419. 


£rU'li*«<Q'k  art^rj'  conipraMor. 


'*Vferie!i  of  the  ihjIvI-i.     The  deep  epiguatrio  and  circumflex  iliai^  arteries 
*>rlie  .-..-.  


•I"  te  ofpeneil  by  einnile  fletsh-wounds  of  the  abdomen,  as  well  nn  bv 
^^u  jieaetrate  its  cavity,  and  thus  hemorrhages  may  arise  which  will 


those 
prove 


»  Ibid.,  p.  329. 
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8k«j'«  «rt#ry  «ompre*Mr. 


Fi«  430.  fatal,  uiili*?^H  tilt's^  arteries  are  seasanably 

T  aiul    properly   secunxl    with    Hguture^. 

During  onr  late  civil  war,  fivi^*  pnrirnt^ 
Imving  wouiiilrf  of  the  iib<](»miuul  walls 
whivh  did  uot  open  the  abdomiual  cav- 
ity, were  de^ti-oyed  by  the  hemorrhages 
which  occurred  and  recurred,  in  spite  of 
the   application   of   Rtvjiticsi   and    com- 

})re8seH,  until  exhaustion  and  death  from 
08fl  ot'  hlnod  closed  the  scene.^  In  four 
additional  cases  where  the  circumHex 
iliac  ai*tery  was  opene<l  hy  shot-wounds, 
the  licniorrhagOM  j>iy>v»h1  fatal,  in  njiite, 
too,  of  the  application  of  styptics  and 
conipresjicp.'  In  still  another  case  of 
licnmrrhage  fi*om  u  woimd  of  the  abdo- 
minal wall,  where  styptics  (Monsel's  sidt) 
hud  been  a]iplied  again  and  again  M'itli- 
out  pennunentlv  arix-sting  the  bleeding, 
the  external  iliac  artery  was  tit*d,  but 
without  success.*  These  examples  mo«t 
eniphatii'ally  teach  that  wounds  of  the 
internal  epi^ca^^ne,  circumflex  iliac,  aiul  lumbar  arteries  should  not  be  re- 
garde<l  as  trivial ;  but  as  demanding  the  rigorous  application  of  the  nde*  for 
arresting  hemorrhage  from  all  wounde*!  arteries  of  magnitude,  viz.,  exposure 
of  the  blci'ding  aperture  to  vi<'w,  and  lipition  of  the  artery  on  each  side  of 
it.  Moreover,  the  api'lication  of  distal  figatures  is  all  the  more  necessary  in 
these  cases,  bet-ause  the  terminal  branches  of  the  hitcnial  epigastric  artery 
are  diivctly  continuous  with  those  of  the  internal  mamniary,  and  the  terminal 
branches  of  the  circumflex  iliac  are  directly  continuous  with  those  of  the  ilio- 
lumbar artery,  as  18  shown  in  the  accompanying  wood-cut  (Fig.  421);  and, 
tliereforc,  when  jiroxiinal  ligatures  only  aro  put  on  tliese  artcrie>,  when 
wounded,  there  still  rcinuins  a  great  liability  to  the  n-currence  of  hemorrhage 
from  the  regurgitation  of  blotMi  thn')Ugh  the  distjil  part  of  the  vessel  into  the 
wound,  as  soon  as  tlie  Idood-pressnre  is  raistil  high  enough  by  general  reaction 
to  cxjwl  the  coaguluin  fnmi  the  distal  oritice  in  the  aiten*. 

Boycr  sjieaks  forcibly  of  the  imiM>rtance  of  ligation  for  hemorrhairu  fnmi 
these  wounds,  and  gives  particulars  of  an  instructive  case  of  wound  of  the 
internal  epigastric  artery,  that  proved  fatal,  in  which  tins  measuiv  liad  been 
neglected.  Gntlirie  several  times  saw  this  arterv  tie*l  with  success.  In  the 
case  of  a  Portuguese  soldier  stabbed  in  tin*  belly  with  a  wibiv.  there  was 
profuse  hemoiTJiage  from  a  small  w  ound  made  by  the  pijint  of  the  weapon. 
This  wound  tJutbrie  enlarg(*d  until  the  wounded  but  undivided  artery  became 
visible;  u|n>n  tjiis  two  ligatures  were  plaee<l,  and  the  external  wound  was 
sewed  ujk  The  man  recovered.*  In  lesions  of  the  abdominal  walls,  then, 
when  the  heniorrliage  is  severe,  and  tlie  wound  not  large  enough  to  allow 
the  bleediiiLC  [HPint  in  the  artery  to  be  seen,  the  surgeon  must  enlarge  the 
wound  until  tlie  finnctmcd  arterv  can  be  seen,  and  can  Ix;  secured.  We 
n(vd  not  fear  the  lieniorrlmge  as  long  as  such  a  Avonnd  is  oj:k?u  and  we  can 
place  u  finger  on  the  bleeding  point.  But  when  the  surgeon  trusts  to  external 
pressure,  and  closes  such  a  wound  without  securing  the  punctured  artery 

»  Medical  and  Sur^fioal  Uiatorr,  etc,  Second  Snrg.  Vol.,  pp.  9,  10 
■  ll.i.l..  p.  :VM.  '  »  Ibid.,  p.  10. 

«  Cuiiimi'uUrios,  utu.,  p.  1>10,  Am.  ed. 


PTWCTURED  WOUNDS  OF  ARTBRIBB. 


129 


itself,  then  there  is  abiindunt  caiiBe  for  anxiety.  Fig.  42i, 

If  these  principles  be  important  in  homorrliagea 
of  an  ordinary  character,  they  are  much  more 
important  still  when  applic«l  to  the  treatment  of 
hemorrhages  from  the  hypogai*tric,  inguinal,  and 
iliac  regions.  Legouost  has  twice  had  occaHion 
to  apply  ligatures  for  profuse  hemorrhage  from 
flesh-wounus  of  the  abdomen ;  once  to  the  epi- 
gastric, and  once  to  the  eircuiaflox  iliac  artery, 
S>ometime»*  these  vessels,  when  divided,  ivtract 
greatly;  it  then  becomes  necesi^ary  to  i.*rdiirge 
the  wound  considerably,  in  order  to  find  and  tie 
the  bleeding  mouths.  This  is  especially  apt  to 
ha]i]>eu  when  the  internal  epigastric  is  sevci-ud 
near  where  it  enters  the  sheath  of  the  rectus. 
Sometimes,  in  punctured  wounds  of  the  abdom- 
inal jiarietes  involving  these  arteries,  the  hem- 
orrhage is  inter-mural,  the  blood  cither  escaping 
into  the  coimcctive  tissue  and  forming  a  sjmgm- 
nolent  tumor;  or,  burrowing  between  the  givat 
muscular  and  aponeurotic  jjlanes,  the  extrava- 
sation becoming  widely  spread  and  forming  a 
tlattened  swelling.  In  both  instances,  the  wound 
must  be  enlarged  until  the  bleeding  orifice  can  be 
•een  and  the  artery  [iroperly  tied.  When  from 
Buch  extravasjitions  sanguinolent  abscesses  result, 
they  should  be  oi»ened  by  timely  incbions,  lest 
there  occur  inflammation  of  the  contiguous  peri- 
toneum, or  purulent  infiltration  of  the  muscular 
bundles ;  the  nua,  if  the  ofjei-ation  be  dela^'ed,  may 
become  widely  disseminated. 

Wlien  these  arteries  are  opened  by  wounds 
which  penetrate  the  abdominal  cavity,  and  tho 
apertures  in  the  integuments  are  closed  without 
first  securing  the  woundetl  vessels,  the  blood  may  flow  inwardly  and  collect  in 
great  quantity  in  that  cavity;  this  concealed  hemorrhage  may  be  so  abundant 
as  to  prove  fatal. 

Internal  Mammary  Artery, — In  mere  flesh-wounds  of  the  chest,  as  well  as 
those  which  extend  into  its  cavity,  this  vessel  may  be  opened.  Moreover, 
this  l&sion  is  not  trivial  and  unimportant,  as  some  surgeons  have  supposed; 
for,  during  our  civil  war,  six  cases  were  re|)orted  in  which  the  internal  mam- 
mary artery  was  opened,  and  in  all  of  them  the  hemorrhage  was  very  profuse, 
and  the  issue  fatal.  Wounds  involving  this  artery,  therefore,  merit  serious 
Attet^ion.  Anatomically,  the  internal  mammary  is  a  branch  of  the  subcla 
vian  artery,  and  the  first  that  proceeds  from  the  inferior  aspect  thereof;  it 
descends  behind  Ibe  clavicle  and  the  costal  cartilages,  but  in  close  relation 
with  the  cartilages,  along  the  front  wall  of  the  chest,  but  extenial  to  the 
pleara,  alongside  the  margin  of  the  sternum  and  about  half  an  inch  there- 
from, until  the  sixth  intercostal  space  is  reached;  here  it  divides  into  the 
rousculo-nhrenic  and  superior  e])ij:a8tric  branches,  the  latter  of  whidi  enter 
the  sheatn  of  the  rectus  abdominis,  and  terminate  in  or  become  contimious 
with  the  corresponding  branches  of  the  internal  epigastric  artery.  The  deep 
Tnamniary  arteries  (Fig.  421, »)  are  remarkable  for  the  number  of  their  inoscu- 
hitioiis  and  for  the  distant  parts  of  the  arterial  system  which  they  serve  to 
connect.     They  anastomose  with  each  other,  and  their  inosculations,  thn>ugh 
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the  iutercoBtal  arteries,  etc.,  with  the  thorat'ie  aorta,  onoircle  the  thorax.  Ori 
the  walls  of  the  chest,  their  branches  connect  the  axillary  and  subclavian 
arteries;  on  the  diaphragm,  they  fonii  a  link  in  the  chain  of  inoBCulatione 
between  the  subclavian  artery  and  the  aklominal  aorta  (see  Fig.  421);  and 
in  the  walla  of  the  abdomen  they  form  anastomoaeti  most  remarkable  for  the 
remoteness  of  the  vessels  which  they  serve  to  couuect,  namely,  the  arteries 
of  the  uiij)er  and  lower  extremities  (Uarrison).  When  the  aorta  becomes 
narrowed  or  obliterated,  the  internal  mammary  arteries  constitute  the  most 
important  of  the  eollnteral  channels  for  ctmducting  blood  to  the  lower  ex- 
tremities.    Each  of  these  arteries  is  attended  by  two  veuee  comites. 

The  hemorrhage  in  every  one  of  the  six  ca^es  of  wound  involving  the 
internal  mammary  artery,  reported  during  the  late  civil  war,  wa«  secondary. 
In  but  two  of  tlicm  were  ligatures  ajtplied.  Judsoii,  in  one  instance,  tied 
the  artery,  but  the  method  of  operating  is  not  stated ;  the  bleeding  was 
arrested,  and  did  not  return,  but  the  patient  continued  to  sink,  and  died  six 
<hiys  after  the  ojKiration  from  ana?mia  and  traumatic  pleuro-pneumonia. 
Bontecou,  in  another  instance,  where  there  was  a  eo-called  eeton-wound  of 
tlie  chest,  eidarged  the  wound  of  entrance,  passed  a  piece  of  bandage  through, 
and  tied  it  over  the  cnsiform  cartilage,  ligating  the  internal  mamman'  artery  ; 
the  bleeding,  however,  was  not  j>ermanently  arrested,  and  the  patient  died 
five  days  aften\*ard  from  recurrent  hemorrhage  with  pneumonia.  Four  ca^es 
were  treated  mostly  liy  inserting  plugs  soakeJl  in  styptics,  and  applying  com- 
presses externally,  but  without  beneht,  as  in  the  following  examples: — 

A  soldier,  aj^d  20,  was  wounded  Jtmt*  3,  1864^  the  ball  penetrating  at  left  side  ot 
fitemum,  near  junction  with  second  rib,  and  emerging  above  clavicle,  fracturing  both 
sternum  and  clavicle.  PatienL  became  mucb  reduced  from  profui^enesa  of  suppunition 
and  pleuro-pneumonia.  On  the  iOtli,  profuse  hemorrhage  from  the  external  wound 
occurred,  and  d<;ath  followRd  in  twelve  hours.  Treatment  consisted  in  plu^t^ng  the 
wound  with  lint  soaked  iu  liquor  ferri  persulph.  Necroscopy.  The  internal  niummary 
was  found  in  the  mutilated  tissues  wiLli  its  mouth  gaping;  no  other  vewel  wounded. 
Again,  a  poldier,aged  2C,  was  wounded  July  1»  1H(J3,  by  a  con()i<lnl  hall  which  frnctured 
the  humerus,  pasiied  along  the  clavicle,  and  lodged  behind  tlie  edge  of  tiie  Kiernum  upon 
the  internal  nuimmury  artery.  On  August  23  ihig  votigol  was  opt-ned  by  sloughing,  and 
hemorrhage  to  the  amount  of  thirty  ounces  oceurrt'd.  Culd  applications  and  coniprt^s^es 
were  applied,  hut  on  the  next  day  the  patient  dii-d,  In  the  remaining  two  ca^es  the 
blood  flowed  inwardly,  and  accumulated  in  great  qinintity,  in  the  pleural  cavities.* 

Seeontlary  hemorrhage  from  this  artery,  then,  is  ftometiniee  hard  to  detect, 
and  often  exceedingly  difficult  to  control,  and  these  reeult**  naturally  follow 
its  situation  on  the  ititier  surface  of  the  thorax,  and  the  important  offieee 
which  it  performa  in  the  organism. 

No  example  of  primary  nemorrhago  from  the  internal  mammary  artery 
was  reported  during  the  war;  still  this  vesHel  must,  not  unfrefjuentiy,  have 
been  o|)ened  by  wounds.  The  conclusion  is  irresistible  tliat  in  most  instances 
where  this  vessel  was  penetrated  by  wounds^  the  victims  perished  on  the 
field  of  battle  before  assistance  arrived,  while  in  some  instances  where  the 
victims  survived  for  a  time,  the  source  of  bleeding  was  not  detected  lieeauee 
the  blood  flowed  inwardly,  and  the  hemorrlia^t^e  was  therefore  concealed. 

In  all  stabs,  as  well  as  other  wounds  which  cross  the  track  of  this  artery, 
the  occurrence  of  heniorrliage  from  the  wound,  without  the  spitting  of  blood, 
ehould  lead  the  8urj;;eoti  to  suspect  stnjngly  that  this  viiHsel  is  involve<i, 
whereuj>on  he  should  at  once  thrust  a  finger  into  the  wound,  and  search  for 
the  open  mouth  of  the  artery,  from  which  he  will  feel  the  blix)d  issuing  in 

1  Medical  and  Surgical  Ulatory  of  tho  War  of  the  Rebellioa,  First  Surgical  Volume,  pp.  523, 

i'U,  6-18. 
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.Hn  if  hh  suspicions  be  well  foundeil.      From  the  internal  niainniary  artery 

vhtia  woundea,  the  blo<xl  may  flow  outwardly,  or,  inwardly,  into  the  ante- 

w  mediastinum,  into  the  pleural  cavities,  and  into  the  pericardium.     The 

iemorrhage  from  this  artery,  when  w(junded,  may  soon  cause  death  directly 

from  l(:*sa  of  blood  and  syncojte,  or  indirectly  from  asphyxia,  by  compn*8sing 

tbeluiigs  when  the  bloo<l  flows  into  the  pleui-al  cavities,  and  from  pamlysis 

of  the  Heart  when  the  blood  flows  into  tiie  pericardium,  so  as  to  compress 

tliat  organ.      But  if  the  external  wound  l»e  JK)t  large  enough  to  admit  a 

tinger  for  exploration,  the  diagnosis  may  be  very  ditficult.      When  such  is 

the  case,  as  well  as  when  the  hemorrhage  is  suspended  at  the  time  of  exaini- 

tiatioD.  auatomictal  considerations  may  aftbrd   presumptive  evidence ;  and 

every  deep  wound  near  the  margin  of  the  sterruini,  from  the  first  to  the 

sc'veiitli  rib,  when  bleeding  theretrom,  whether  external  or  internal,  occurs, 

feliould  he  enlarged,  by  incisions  if  necessary,  until  the   bleeding  jH)int  is 

ftroaght  into  view,  when  a  ligature  should  be  a]>plied  to  the  artery  on  each 

■    '  le  of  the  orifice.     Moreover,  the  distal  ligature  is  needcKl  almost  as  much 

the  proximal,  on  account  of  the  great  frce<Iom  with  which  the  terminal 

►mnches  inosculate,  as  already  statetL     The  artery,  too,  must  Ikj  secured  by 

Xyino;  it  without  delay,  lest  meanwhile  there  should  occur  such  loss  of  blood 

^~   ot  itaelf  to  prove  fatal. 

Wounds  of  the  internal  mammary  artery  are  often  attended  with  division 

of  the  costal  cartilages.     This  complication  was  present  in  more  than  half 

</f  the  cases  collected  bv  Lourdes ;    and  it  is  almost  always  present  when 

thev«66e]  is  wounded  below  the  fourth  rib,  particularly  when  tlic  wound  has 

Wn  inflicttKi  by  cutting  instruments. 

Li^tiou  of  this  artery  is  esteemed  easy  of  performance  ui  the  first  tliree 
intercostal  siwices,  difficult  in  the  fourth,  ver^' difficult  in  the  fifth,  and  almost 
y^  ^nipoesible  in  the  sixth.  But  when  there  is  an  open  woiuid  and  the  con- 
■  fpouB  i>artfi  are  much  swollen  and  discolorcnl  by  infiltration,  or  when  the  artery 
W  ''much  torn  and  displaced,  as  sometimes  happtiis  in  those  cases  of  gunshot 
I     ftfcrture  of  the  sternum,  etc.,  which  gre^itly  disturb  the  relations  of  tlie  parts, 


J^  i)fieration  of  tying  this  vessel  in  the  wound  may  become  exceedingly 
digcult  in  any  jiortion  of  its  course.     If  the  surgeon  fail  to  secure  it  with 


Agatupea  under  such  circumstances,  what  then  should  be  done?     Baron  Lar- 

t'^y, indeed,  taught  that  wounds  of  this  soil  should  always  be  closed,  an<i  the 
-**re  of  bleeding  left  to  nature ;   but  there  are  very  serious  objections  to  this 
^Wri,  which,  iu  eflect,  leaves  the  patient  to  perish  dire<'tly  or  indii\!ctly  from 
Eternal  hemorrhage.     Nfelaton  advised  that  an  air-compressor  iu  the  form  of 
Viag  of  Lidiarruljl>er  or  gold-beater's  skin  shoul<l  he  introthiced  atul  inflated 
ithin  the  wound,  but  this  instrument  is  fragile  or  unreliable  at  best,  and  not 
^rays  at  hand  or  within  reach  when  wanted.     It  is  best,  then,  to  have  re- 
►aree  to  the  plan  of  Desault  and  Zang,  and  to  place  over  the  wound  a  fine 
[•\pce  of  carVndated  muslin  or  carbolatcd  gauze,  four  or  five  inclies  s<piare, 
iing  the  centre  of  it  through  the  wound  luUi  the  thoracic  cavity,  and 
lug  the  glove-finger  or  bag  thus  fonncd  with  antiseptic  cotton  or  lint ; 
the  aogles  of  the  compress  are  then  brought  together  ami  tied  like  a  purse, 
*iid  the  pad  or  ball  of  antiseptic  cotton  or  lint  is  drawn  gently  outwara,  and 
Qiade  to  compress  the  injured  vessel  against  the  sternum.    To  keep  the  pad  in 
plice,  it  may  be  fastenecl  with  ligature.s  to  a  roller  bandage  or  any  other  cou- 
Jsnifrut  cylinder.    The  materials  for  Desault's  or  Zang's  tamjton  are  always  at 
the  compress  itself  can  be  strongly  made  and  safely  applied  ;  and,  when- 
„_    the  attempt  to  tie  the  artery  in  the  wound  fails,  this  tamponing  is  the  bc»st 
RKmroe.  It  is  approved  by  Velpeau  and  by  Otis.'  At  any  i-ate,  the  hazard  of 


>  op.  cit.,  pp.  fi2A,  649. 
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exciting  inflamraation  in  the  pleura  and  lung  by  the  presence  of  the  tampoa 
in  the  wound  i^*  much  les^  t^^  lie  dn-aded  than  the  danger  of  La?niothorax. 

When  the  internal  nianiniar}'  artery  is  injurefl,  the  progiuwis  is  always 
very  grave ;  the  risk,  too,  of  secondary  hemorrhage  is  by  no  means  small,  as 
the  ca8e«  (»ix),  related  or  referred  to  above,  clcarl}'  show. 

Intercostal  Artcrit',^. — Tliese  vessels,  called  sjiecifically  the  posterior  inter- 
ooetal  arteries,  arise  from  the  back  part  of  the  thoracic  aorta,  and  paas  to  the 
intercostal  Hjiaces,  where,  after  coming  into  relation  with  the  intercostal  veins 
lyin^  above  and  the  intercostal  nerves  lying  below,  each  of  them  divides  into 
two  uranehes,  which  run  along  the  borders  of  the  contiguous  ribs  between 
the  two  planes  of  intercostal  muscles,  and,  finally,  anastomose  w^ith  the  ante* 
rior  intercostal  arteries,  branches  of  the  internal  mammary.  Tlie  branch 
corresponding  with  the  lower  border  of  each  rib  is  usually  much  larger  tharij 
the  other.  Pcwteriorly,  the  intercostals  are  quite  large  vessels,  and,  coming- 
directly  fmm  the  main  artery  of  the  body,  they  give  rise,  when  wounded,  to 
profuse  and  obstinate  hemorrhages.  During  our  civil  war  fifteen  such  cases 
were  recorded,  eleven  of  which,  or  73.33  per  cent.,  proved  fatal  from  hemor- 
rhage ;  and  in  one  instance  the  thoracic  cavity  w^as  found  to  contain  two 
quarts  of  blood. 

Occasionally,  these  arteries  are  opene<l  by  stabs  or  incised  wounds  of  the 
chest  reccivecl  in  aliVays ;  I  have  known  two  cases  of  such  incised  wounds. 
In  each  instance  the  injured  vessel  was  promptly  secured  in  the  wound  by 
ligatures  without  much  difficulty,  the  chest-wound  was  then  closed,  and 
recovery  speedily  followed. 

Sometimes,  too,  simple  fractures  of  the  ribs  are  attended  with  puncture  or 
laceration  of  these  arteries;  and  when  the  pleura  costalis  is  also  torn  in  such 
a  way  that  the  ertused  blood  can  i-eadily  escai>e  into  thti  thonicic  cavity,  death 
from  concealed  hemorrhage  may  soon  ensue,  as  happened  in  the  following 
instaucQ : — 

An  artillery-man  wfi<i  struck,  whilst  fcncin^r*  with  a  light  cane  ujion  the  cifrhth  rib 
of  the  right  side.  Then;  was  no  outward  murk  ol'  injury,  but  he  became  colU|>sed,  and 
died  eight  hours  afterward.  On  autopsy^  the  right  pleuntl  sac  was  found  to  coniaiik 
about  five  pints  of  blood.  The  eiglith  rib  wa.9  found  fractured,  and  a  twig  of  the  inter- 
costal artery  entering  the  bone  at  this  point  was  torn  through,  while  the  trunks  of  the 
intereostAl  artery  and  vein  were  uninjured.* 

Most  frequentlv,  however,  the  intercostal  arteries  are  found  opened  by,  or 
in  connection  with,  fractures  of  the  ribs  that  are  compound  ;  such,  for  instance^ 
as  occur  in  gunshot-w^ounda  of  the  chest.  The  fifteen  examples  reported  in 
the  Suro:ical  History  of  the  War  wore  all  cases  of  wound  by  gunshot  missiles  ; 
and  the  mtercostal  arteries  were  injured  either  by  the  fragments  of  comminuted 
bone,  or  by  the  missiles  themselves.  But  gunshot  ]ii*ojectiles  that  are  small 
or  minute  may  o}>en  the  intercostal  arteries  without  breaking  the  ribs,  and 
thus  cause  fatal  hemorrhage,  as  occurnKl  in  the  tbllowiiig  case: — 

A  young  man,  aged  I/i,  received  a  discharge  of  small  shot  at  forty-eight  paces.  He 
instantly  fell,  but  soon  got  up  and  mn  about  six  himdred  ]mces,  when  he  again  fell 
exhausted.  He  was  taken  liome,  and  died  thirty-eifjht  hours  niier  the  misfiap.  Autopsy. 
One  sliot  had  penetrated  his  right  cheat  hftween  tlie  first  and  second  ribs,  near  the  sternum- 
The  right  pleural  cavity  contained  twenty-eight  ounces  of  blood.  The  right  lung  was 
compressed  to  one-fourth  of  its  normid  bulk,  and  wounded.  Posteriorly,  the  shot  alsO' 
had  passed  through  the  costal  pleura  at  (he  inferior  border  of  the  sixth  rib,  about  two 
inches  from  its  head,  and  had  lacerated  the  intercostal  artery.  From  this  wound  had 
issued  the  fatal  hemorrhage  (Graefe).  Here,  too,  the  wounded  ves^l  bad  considerable 
sise,  for  its  origin  was  not  far  away. 

>  MedicAl  Times  and  O&atftte,  Dee.  3, 1860,  p.  607. 


PCNCTUHKD  WOUNDS  OF   ARTERIES. 


13S 


Injury  of  the  intercostal  artery  may  be  predicate<l  in  lesions  that  involve 
lis  track,  when  t)»e  wounded  jtenson  does  not  spit  blood  while  the  symptoms 
of  hemorrhage,  internal  as  well  as  external,  arc  urgent.  If  the  wound  be 
large,  bright-red,  but  not  frothy  blood  may  be  seen  is**ning  therefrom ;  if  the 
wountj  be  probed  with  a  finger,  the  blood  may  be  felt  issuing  in  jets  from 
the  ap<*rture  in  the  artery.  When  this  vessel  is  lueerate<l  without  there 
Ixjiug  an  external  wound,  and  blood  flows  into  the  pleural  sac,  as  happened 
in  two  instancea  mentioned  above,  the  symptoms  arc  those  of  rapidly  occur- 
ring hiemothorax.  Injury  of  this  artery  near  its  origin  is  always  attended 
vritn  dangerous  bleeding,  lu  shot  fractures  of  the  ribs  it  Is  always  of  very 
t<«noud  import,  from  risk  of  intermediary  and  secondary,  as  well  as  of  primary 
hemorrhage.  Of  the  fifteen  cases  reporte<l  in  the  "Surgical  History  of  the 
War,"  six  had  primary,  five  intermediary,  and  four  secondary  hemorrhage. 

When  tlic  intercostal  arteries  are  punctured  by  stubs,  it  n!ay  be  noccssiiry 
to  enlarge  tlie  external  wound  in  order  to  get  at  and  secure  tlie  injured  vessel 
with  a  ligature  placed  on  each  side  of  the  puncture.  Generally,  when  the 
intfircoetal  arteries  are  oftened  by  exteriml  wounds,  tlio  hemorrhage  should,  if 
poesible,  be  stanched  by  tying  them  on  this  plan ;  and  the  cfinrts  of  the  sur- 
geon should  first  be  directed  to  the  accomplishment  of  this  puqiose,  mean- 
while suppressing  the  bleeding  by  ajtplying  a  finger  to  the  aperture  in  the 
vessel  whence  the  blood  issues,  on  the  inside  of  the  wound,  until  the  prepara- 
tions for  applying  ligatures  can  be  made.  Then,  still  restraining  the  bleeding 
with  his  finger  m  the  wound,  the  surgeon  should  extend  the  wound  poste- 
riorly with  a  8cali>el  held  in  the  other  hand  until  he  lays  bare  the  urtor3'  be- 
tween the  two  planes  of  intercostal  muscles,  and  passes  round  it  a  ligature  of 
carbolized  silk  or  catgut,  on  tiglitcning  whicli  the  hemorrhage  from  the  car- 
diac side  of  the  wound  will  be  ett'ectuallv  snppresseil;  the  application  of  a 
difital  ligsitupe  completes  the  ojiemtion.  vVlien  the  wound  is  fresh  and  the 
ports  sound,  no  very  great  difficulty  is  usually  experienced  in  finding  and 
tying  the  intercostal  artery  in  the  wound  itself. 

Sometimes,  however,  when  the  wound  is  no  longer  fresh  and  the  parts  are 
not  sound,  as,  for  instance,  in  secondary  hoTnorrhages,  it  may  bo  advistihle  to 
follow  the  old  method  of  0^011x1,  and  include  the  rib,  licrve,  and  vein  in  the 
ligature  as  well  as  the  artery ;  it  will  be  still  more  advisable  to  do  so  if  the 
patient  has  already  lost  much  blood.  Restraining,  then,  at  once  the  bleedhig 
by  inserting  a  finger  into  the  wound  so  as  to  compress  the  oj>en  mouth  of  the 
artery  (an  a^wistant  may  do  it  if  reijuired),  the  surgeon  sh*)ul(l  pmlong  the 
wound  iK)steriorly  in  the  course  of  the  artery,  that  is,  toward  its  origin,  and 
taking  tlie  bhmt-oointed,  strongly <"urved  necnile  bclnngingto  n  chain-saw,  or 
one  of  the  many  instruments  which  have  been  8|;K.'cial!y  devised  for  this  ope- 
ration, suitably  armed  with  a  lij^ature  of  carbolizcil  silk,  catgut,  or  silver 
wire,  he  should  dip  the  point  of  the  needle  under  the  lower  ad^t;  of  the  rib 
l}eneath  the  artery,  and  following  closely  the  inner  surface  of  the  rib  with  the 
blunt  fKjint  of  the  instrument,  external  to  the  pleura,  he  should,  by  depress- 
ing tlie  handle  or  eye  of  the  instrument,  make  the  point  ajtpcar,  coveinnl  by 
the  integumcnti*,  at  the  up[»er  margin  of  the  rib.  The  point  should  now  l>e 
uncovereil  by  a  small  incision,  and  protruded  through  it  until  the  ligature  can 
be  seized  hold  of  and  placed  ;  then  tlie  needle  should  be  withdrawn.  The 
emls  of  the  ligature  may  be  disposeil  of  by  tying  them  firmly  over  a  roll  of 
a<ihesive  plaster  ;  or  they  may  be  passed  through  the  corresponding  holes  in 
u  i)onc  or  a  rubber  button  of  suitable  size,  iuid  then  be  firmly  drawn  and 
knotted.  Another  plan  of  dealing  with  tbt^  ligature  is  to  pajss  the  end  whieh 
■was  removed  from  the  eye  of  the  blunt-jiointed,  strongly-curved  needle  hito 
the  ey^e  of  an  ordinary  gtKMl-sized  nee<lle  and  re-insert  it  throuerh  the  punc- 
ture of  the  integuments  at  the  upper  margin  of  the  rib,  carry  if  between  the 
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integuments  and  the  external  surfaoe  of  the  rib,  and  brin^  it  out  of  the  ori- 
ginal wound,  whoro  the  two  ends  are  crossed,  drawn  tightly,  and  knotted. 
ThiH  proceeding  in  not  diiiicult  to  execute,  and  constitutes  a  etubcutaneous 
ligation  of  the  intercostal  artery,  vein,  nerve,  and  rib.  The  upix-r  puncture 
should  be  closed  with  an  adhesive  strip.  With  a  little  care  thi*  operation 
may  readily  l»e  perfomied  without  piercing  the  co8tal  pleura,  as  B.  JJoward 
haft  shown.*  In  general,  it  is  well  to  secure  the  artery  in  the  same  wuy  nn 
the  distal  Hide  of  the  wound, as  jtractiKcd  by  B.  Howard.  The  oi>eration  with 
a  blunt-pointed,  »tnjngly -curved  nee<llc,  dc!*cril>cil  above,  has  one  great  advan- 
tage— the  bleeding  may  be  stopped  from  the  first  moment  ot  seeing  the 
I>atient,  as  it  can  idwayn  be  controlled  by  pressure  applied  in  thewoimd  until 
the  operation  is  completed.  Professor  Gross  has  suggested  the  drilling  of  ii 
holt*  through  the  rib,  and  tlie  passing,  in  this  way,  of  a  silver  wire  around 
the  artery.  Whatever  plan  is  followed,  care  must  be  taken  not  to  wound  the 
pleura  unnecessarily,  which  can  be  avf>ided  only  by  keeping  close  to  the  inner 
surface  of  the  rib,  and  by  thoughtfully  manipulating  the  instrument  in  other 
respects.  Professor  D.  II.  Aguew's  instrument  is  the  best  for  tying  the  vesbela 
in  with  the  rib, 

Boycr  held  that  lateral  pressure  was  the  only  remedy  for  hemorrhages  from 
woundcil  interc(»stal  arteries.  AVhen  from  any  cause  ligation  cannot  oe  satis- 
factorily jK'rformed,  Dcsault's  excellent  method  of  applying  latend  itressure 
to  the  artery  in  the  wound  with  a  tampon,  describc<l  above,  merits  a  thorough 
trial,  being  equally  suited  for  heiuorrbage  from  the  intercostal  and  tor 
bleeding  Irom  the  internal  mammary  arteries.  If  the  pleura  and  lung  be 
intact,  tlie  risk  of  wounding  them  is  avoided ;  but  if  they  be  already  wouncled, 
it  is  the  least  irritating  dii-ssing  that  can  be  employed.  There  is  no  danger 
of  dropping  the  tampon  of  DoHaiilt  into  the  jileural  cavity  and  thus  losing  it, 
lis  lias  haj»j«nc*l  in  plugging  snrh  wounds  with  sponges  or  charpie.  Alore- 
over,  it  has  prove<l  successful  in  a  considerable  number  of  cases  (B^n, 
Velf>eau,  Janiiiiii)  in  contndling  the  hemorrhage  without  exciting:  intlamnta- 
tion  in  the  jilcuru  or  the  lung  (Otis).  In  hemorrhage  from  chest-wounds 
•which  oj»en  the  [tlcural  cavity,  the  application  <tf  compresses  externally  does 
no  si)eci;d  gOi»d ;  for  it  directs  the  iluw  of  blo4Kl  inwaixllj,  and  thus  conceals 
the  nemorrliage  without  abating  it. 

Guthrie  re|K)rt«  oik?  case  where  secondary  hlcHxling  from  art  intereoBtal  artery 
recurred  several  times,  and  was  ultimately  suppressetl  by  the  oil  of  turjtentine, 
applie<i  on  a  dossil  of  lint,  and  pressed  on  the  bleeding  six>t  by  the  lingers  of 
assistants  until  the  hemorrhage  ceased ;  recovery  fttllowed.  Such  styptic 
solutions,  however,  a^  those  o(  the  }K'i'chloridt'  and  pi-rsulphate  of  in^n,  are 
not  any  more  applicable  to  wounds  of  thr  i-licst  that  are  bleeding  than  they 
are  to  wounds  of  <tther  juirts;  an<l  when  the  pleural  sac  is  also  opened  by  the 
wound,  they  might  do  much  harm,  if  applied,  by  getting  into  the  pleural 
cavity.  S<.»,  too,  with  all  the  styptic  substanct^  wliich  are  used  in  a  pulver- 
izcnl  slate,  even  thosi.^  against  which,  pt'r  sf\  viilid  olijt'ctiijns  cannot  he  raised, 
art  they  can  be  against  ilonsel's  salt,  etc.:  their  cTiiploynient  in  such  cases  is 
hazardous,  be<;ause  they  may  fall  into  the  pleural  cavity.  Many  other  plana 
of  dealing  with  this  exceedingly  troublesome  form  of  hemorrhage  have  been 
pronosedoy  authors.  Some  of  them  are  dangerous,  others  trivial,  and  others 
again  more  ingenious  than  useful.  Inasmuch  as  bli*eding  from  the  inter- 
costal arteries  is  not  unfrequcntly  met  with  in  cases  where  the  pulmonai-y 
tissue  also  is  lacerated,  the  surgCM»n,  in  such  cases,  must  avoid  doing  anything 
which  will  increase  the  hemorrhage  from  the  lung.  Wlien,  however,  an 
intercostal  artery  is  wouude<i  between  the  sternum  and  the  middle  of  the  ribs 

■  American  Medical  Times,  vol.  ri.  p.  62. 
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— wlicre,  pKjrlmpH,  the  nu\jt»rity  of  wounds  of  the  chest  occur — the  hemor- 
rhage is  not  always  severe ;  but  the  injury  of  an  intercostal  art<!ry,  towanls 
or  near  iU  origin^  always  ctausea  very  dangerous  bleeding,  and  here  the  vessel 
is  secured  with  much  difficulty  ou  account  of  ita  dejttTi.  A  recollection  of 
theflc  points  may  assist  the  surgeon  not  a  little  in  determining  the  plan  of 
treatmt^nt  to  be  employed. 

When  the  intercostal  arteries  are  lacerated  without  there  being  an  external 
wound,  and  inwanl  bleeding  occurs,  oi>erative  skill  is  generally  powerless 
to  stop  it.  Guthrie,  indeed,  suggests,  in  commenting  on  a  case  of  tliis  sort, 
tluit  auscultation  would  have  made  known  the  extravasation,  and  that  relief 
might  have  been  given  by  au  incision  over  the  sp*>t  where  the  uneasiness  was 
felt ;  for  the  hiss  of  blood  was  not  sufficient  of  itself  to  destroy  life.*  It  is 
true  that,  had  the  HjH>t  been  known  where  the  artery  was  injured,  in  this  <*4ise, 
it  miglit  have  Ikhju  cut  down  ur)aii  and  tied ;  but  it  remains  to  l>e  proved,  in 
future  caK-s,  whether  auscultation  and  the  sensations  of  the  patient  canaftbnl 
such  sure  information  on  this  point  as  would  authorize  the  surgeon  to  o|>ei'ate. 
Aa  the  symptoms  in  these  casc*s  arc  usually  the  symptoms  of  luemothorax,  so 
the  treatment  must,  in  genenil,  be  the  treatment  of  that  accident. 


CoimfsKD  Wounds  op  Arteries, 


The  bloodvessels,  as  well  aa  the  integuments,  the  nmscles,  and  the  bones, 
oftjen  suflfer  from  contusions.  The  "  black  and  blue"  sj>ots,  callcHl  ecchymoses, 
which  api>ear  m  all  bruises,  do  so  because  the  capillaries  are  crushetl,  and 
their  contents  escape.  When  arteries  of  some  size  arc  mashed  by  blows, 
large  subtegumontHr^'  swellings  nmy  form  from  blood  i^scaping  into  the  con- 
nective tissue,  of  which  accident  I  have  seen  some  notable  examples  whcrc  the 
temporal  and  fem<-»ral  vessels  were  involved.  Lari^e  arteries,  however,  are,  in 
Borae  measure,  protected  tVom  injury  bv  bruising  (1)  by  their  positions, 
which,  generally,  are  deep  and  sheltered ;  (2)  by  their  capacity  to  flatten 
readily,  which  results  from  the  ehisticity  of  their  walls  and  the  fluidity  of 
their  contents;  (3)  by  the  strength  of  the  arterial  slicuths  und  the  looseness 
of  the  connective  tissue  which  surrounds  them,  whereby  considerable  free- 
dom of  movement  in  lateral  directions  is  allowed  ;  and  (4)  by  the  prominence 
of  contiguous  muscles  or  other  organs  which  serve  to  receive  or  to  deflect 
the  vultieratiiig  foives.  C-ontused  wounds  of  arteries  may  be  pHwlucc^i  by 
falls  and  by  bbws  with  blunt  instruments;  T  can  call  to  nnnd  at  least  two 
each  cases;  but  the  most  common  cause  is  injur}'  fn^ni  gunshot  projectiles. 

Bruises  of  bloo<lvessels,  which  fall  short  of  crushing  them,  may  neverthe- 
IcBB  do  great  harm.  Boyer  lusstirts  that  the  contusion  of  large  arteries 'is 
Bometimes  followe«l  by  their  rupture  and  the  i'orniation  of  a  diffuse  traumatic 
aueunsm ;  and  if  the  percussion  be  not  gifat  enout^h  to  rupture  their  coats, 
it  will  weaken  them  to  su(*h  a  degree  that  they  will  afterwards  yield  to  the 
impulse  of  the  blood,  and  form  a  true  aneurism. 

(tunshot  hruLse.s  of  arteries  which  ih*  n<>t  ilirectly  open  them  are  still 
atteude<l  with  ecchymosis  of  the  slicatlis.  The  viisii  vasorum,  too,  are  lace- 
rated, and  blood  may  be  extravaHato<l  between  the  artery  and  its  sheath  in 
such  quantity  as  to  narrow  considenibly  the  tube  of  the  vessel,  Now,  under 
appropriate  treatment,  this  extrava»atc<l  blood  may  be  absnrlx^d,  the  blood- 
Btiwls  and  local  irritation  may  disapjiear,  ami  the  bruised  part  may  be  com- 
pletely restored  to  a  healthy  state.  But  if,  on  the  other  hand,  there  be  no  treut- 
luent  at  all,  or  that  which  is  inappn>priate,  the  blood  effused  in  the  sheath  is 

t  CoDim«nt&rie8,  etc.,  p.  475,  Am.  ed. 
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not  absorbed,  the  iiiflammaton-  proceee  is  lighted  up  in  the  bruiBod  part,  the 
tube  of  the  artery  is  still  furtlier  narrowed  by  the  occurrence  of  intlamma- 
tory  swelling,  and  occIuBion  of  the  arten'  may  follow,  with  tjang^rcne  of  the 
region  deriving  its  supply  of  nutrient  blood  from  the  occluded  vessel,  as 
happened  in  the  following  instance: — 

A  8*>ldier  was  wounded  November  27,  1863,  by  a  minie-baU  which  entered  the 
left  liiigh,  on  its  antero-«xtenor  surtace,  six  inches  below  the  anterior  superior  dpinouA 
process  of  the  ilium,  dipped  beneath  the  integuments  and  deep  fascia,  and  emerged 
from  ita  inner  surface  four  inches  below  the  pubcii,  passing  thence  into  the  other  thigh. 
Gangrene  of  the  left  foot  soon  followed.  On  December  14,  the  left  leg  was  amputated 
at  the  junction  of  ilA  lower  and  middle  thirds;  the  arter^r  was  eontrolled  during  the 
operation  by  pressure  of  the  thumb  alone;  there  was  very  little  hemorrhage;  the 
tissues  were  flabby  at  the  place  of  section.  Pysemia  ensued,  and  on  January'  14| 
1864,  the  patient  died,  on  the  forty-eighth  day  after  the  injury  and  the  thirty-first  after 
amputation. 

Avtopty. — Both  orifices  of  the  wound  in  the  upper  part  of  the  left  thigh  were  clorad^ 
but  the  track  of  tlie  ball  was  occupied  by  an  abscess  containing  thin  fetid  pus.  The 
ball  had  passed  behind  the  femoral  artery,  impingin;;;  against  iis  sheath,  however,  and 
bruising  it.  At  this  jjoint  the  walls  of  the  arterj'  were  much  thickened,  and  its  calibre 
lessened  one-half.  The  sheath  contained  a  tirm  coagulum  about  one  inch  long.  The 
specimen  was  sent  to  the  Army  Medical  Museum,  and  xa  thus  des<^ribed  in  tlie  Cata- 
logue:  **  A  wet  preparation  of  the  upper  portion  of  the  left  femoral  artery,  with 
the  walls  much  thickened  by  a  coagulum  in  the  sheath,  following  impingement  of  a 
ball,  which  induced  diminution  of  calibre.*'* 

To  briefiy  present  the  ]x>int6  of  this  case :  The  iniRsile  bruise*!  the  femoral 
vessels  withont  ojxnjing  their  eheath,  and  the  hemorrhagic  and  inflammatorj" 
swelling  constricted  the  tube  of  the  artery  very  much  at  the  bruised  part- 
so  much  is  certain  ;  it  is  highly  probable  also  that  the  coagula  which  formed 
in  the  canal  of  the  femoi^l  artery,  where  it  was  inHaminl  and  constricted, 
were  swept  onward  by  the  blootl-stream,  as  emboli,  into  the  tibial  arteries, 
and  plugged  them  to  such  extent  as  to  cause,  with  the  lessened  blood-supply 
from  above,  gangrene  of  the  foot. 

Another  prepunition  l>elonging  to  our  Army  XliMJiful  Museum  sheds  addi* 
tional  liglit  on  the  mime  pohit.  It  is  thus  described  in  the  Catalogue:  "A 
wet  i>ropanitinn  tif  the  iiopliteal  artery,  showine:  a  clot  formed  in  it  from 
inflammation  along  the  track  of  a  ball  wliic  h  did  not  involve  the  arterial 
coats  in  the  sloughing  process.  Amputation  was  iH^rforme<l  to  obviate  spha- 
celus, and  the  patient  rei?H>vertHl."*  In  this  exanii*lL\  the  ball,  in  it^  passage, 
bniiscd  the  po]>liit'al  artery ;  there  Ibllowetl  intlanimiition  and  occlusion  uy 
coagulum  of  tlie  bruised  portion  of  the  vessel;  from  this  arrest  of  blood- 
supply,  gangrene  of  the  leg  ensued* 

In  a  case  rej)orte<i  by  (Tuthrie,  which  Iwlongs  to  the  same  category,  the 
hall  passeil  iH'twcen  the  fcmornl  artery  and  vein.  The  j)atient  died  sixteen 
dnvH  nt^er  the  irijurv  from  gangrene  of  the  foot  and  leg.  After  death,  Mr. 
Guthrie  olitainetl  the  sj>erjnieti.  The  coats  of  the  artery  were  not  destroyed 
in  substance,  although  wounded,  Attliis  s]>ot  the  vessel  was  "much  contracted 
in  size,  and  filled  above  and  below  with  coagula,  whicli  prevented  the  trans- 
mission of  blood."  The  adery  wits  therefore  impervious.  The  ooat^  of  tlie 
vein  were  but  Utile  injured,  although  it  was  "•'  tille<i  by  a  coagulum  and  im- 
passable" at  the  bruisc<l  }iart.*  In  this  case,  too,  the  traumatic  arteritis  caused 
by  the  bruise  was  the  chief  factor  in  producing  the  arterial  occlusiou. 

t  Cataloga«  A.  M.  M.,  p.  466,  SpecimtMi  2114. 

■  Ibid.,  p.  457,  Spt^clmen  21fl0. 
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Solne^S^s  related  in  tlie  "Surgical  History  of  the  Crimean  War: " — 

P.  Ryan,  aged  twenty-one,  on  June  8,  received  a  canist«r-shot  wound  (supposed) 
through  the  let'i  thigh  at  its  upper  |>art,  involving  the  track  of  the  t'emorul  vessels.  On 
tb«  16th,  gangrene  of  tlic  iViot  appeared,  and  the  leg  wa^  amputated  just  l>elow  the  knee. 
On  th«  18th,  gangrene  attacked  the  stump;  on  the  19tb,  it  extended  up  the  thigh ;  and 
on  the  20th,  death  occurred.  Autopsy  :  ••  The.  ball  was  found  to  have  passed  through 
the  thigh  iniernfUly  to  the  sheath  oC  the  t'emoral  vessels,  which  it  had  grazed,  but  nol 
'      c;ned.     The  artery  at  this  point  was  slightly  contracttid  tor  a  space  about  an  inch  in 

iglh,  but  pervious,  and  containing  no  coagulum  ;  and,  beyond  the  contraction,  its 
calibre  showed  no  marks  of  intlammation.  The  vein,  however,  wus  not  only  also 
slightly  contracted,  but  its  internal  surface  was  inflamed  and  filled  with  partiaUy 
organized  lymph,  as  far  up  as  the  entrance  of  the  deep  iliac  vein,  and  downward  for 
jkbout  two  inches  from  the  wound.  Its  course  was  thus  entirely  seated  ;  but  nothing 
like  pus  could  be  found  in  the  femoral  or  iliac  veins,  nor  in  the  venous  system  any- 
where."* Here  gunshul  contusion  of  tlie  femoral  vessels  caused  inflammation  with 
4^iUtraction  of  their  walls,  and  thrombosis  with  occlusion  of  their  canals  ;  in  the  artery, 
however,  the  bluod-clot  appears  to  have  been  swept  into  the  branches,  producing  em- 
bolism of  the  same,  and  consequently,  gangrene  of  the  foot,  leg,  and  thigh,  in  successive 
stagea. 

These  four  cxamplea  show  very  clearly  what  disastrous  consequences  may 
follow  the  bruising:  o^  blootlvessefe  and  their  nhcathfi  by  the  strokes  of  iiaHHing 
buUeU^  or  l>y  other  iide<juate  means.  The  usual  ecchyniosis  of  the  bruised 
ptitt  roAy  be  attended  with  hemorrhage  into  the  sheath,  compressina:  and  fiar- 
tially  oecluding  the  ve*w(d  iti^elt";  to  Iw;  followed  by  inflammation  ot  the  walla 
of  the  injured  vessels  witli  throuiboeis,  or  embolism,  and  gangrene  from  ar- 
rested blood  supjily. 

But  if  the  extravasateil  blood  l>e  absorbed,  and  if  the  intlaniniatory  process 
be  not  kindle*!  in  the  bruised  vessels,  then  the  <)ljHtrii*'ti(>u  Ui  the  nroulation 
may  prove  but  temporary,  and  complete  recovery  may  eventuate,  aa  happened 
in  the  following  inHtunee; — 

John  English,  aged  twenty,  on  June  22  received  a  wound  from  a  musket  ball  which 
IMMnird  through  the  thigh.  The  wound  was  directly  in  the  course  of  the  femoral  vesnels. 
As  he  wa^  reportfd  to  have  lost  a  quantity  of  arterial  blood  on  receipt  of  the  injury  in 
the  trenches,  it  was  feared  that  the  femoral  artery  had  been  wounded.  The  tempemture 
of  the  limb  was  sensibly  diminished,  and  the  pulsation  of  the  arteries  in  the  foot  could 
not  be  discerned  for  several  days.  The  jMilient  was  exceedingly  restless,  and  complained 
of  pain  and  numbness;  in  the  calf  of  the  wounded  limb.  No  hemorrhage,  however, 
occurred ;  the  limb  regained  its  natural  temperature,  and  recovery  slowly  followed.* 

A  widely  different  and  a  comitaratively  fre<pient  type  of  arterial  contusion 
next  claims  our  attention ;  a  tyi*e  which  is  oharaeteriKed  by  tlie  occurrence 
of  wcondary  liemorrhage.  Among  the  cx)niHN]nciict'rt  4>f  Hiiiiple  I'ontusion  that 
«re  most  to  be  dreaded,  where  lara^e  arteries  are  cdueerncd,  is  ulcerative  in- 
flammation and  sloughing  of  the  injured  ve*M?l.  In  some  of  these  cases^  the 
bruLted  fibres  of  the  arterial  tunics  are  too  greatly  danmged  to  retain  their 
vitality  ;  hence  they  must  be  detached  b}'  an  ulcerative  process  which  may 
open  the  canal  of  the  artery.  Contused  ditler  from  other  wounds  chiefly 
because  the  stricken  part  may  suffer  a  loss  of  vitality,  aiid  will  have  to 
tdcerate  or  slougli  away  befoix-  au}^  reparation  can  be  effected ;  intlamma- 
tion  is  supposed  to  be  necessaiy  To  the  consummation  of  tliia  proeess.  In 
<ither  instances,  a  destructive  itiflamnuit ion /vr  .v  is  kindled  in  the  bruise<l 
vessel,  either  by  the  4leprave<l  genend  comlihon  of  the  piitient,  nr  hy  his  un- 
wholesome surrounditigs,  or  by  bad  treatiueiit,  which  also  may  open  the  canal 
of  the  artery  and  cause  secondary  hemorrhage.    I  can  most  clearly,  and  at 


■  Siii^i^l  History  of  the  Crimean  War,  vol.  ii.  p.  343. 
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the  same  time  briefly,  discuss  this  imi)Oi'taut  subject  by  rolatins;  a  few 
tjiken  from  ray  own  uote-book  and  from  the  "  Surgical  History  *  of  th 


cases 
the  late 


War. 


A  CHralr7-«oldier,  aged  24,  wra  admitted  to  Stanton  Hospitalf  under  the  writer's 
charge,  from  the  tield,  June  4»  1H64,  tor  a  wound  of  his  right  leg  at  tbe  ankle,  in- 
flicted by  a  minie-bnll,  on  May  31.  It  was  resolved  to  continue  the  effort,  which  had 
already  been  commenced,  to  «ive  the  limb.  On  the  night  of  the  7th,  urteriul  liemor- 
rhage  from  the  wound  su[)ervened,  and  about  a  pint  of  blood  was  lost  before  it  wud 
checked.  On  the  morning  of  the  8th,  I  amputated  the  wounded  leg,  at  the  place  of 
election,  by  the  flap-method,  under  sulphuric  ether,  with  but  trifling  loss  of  blood,  and 
but  little  shock ;  and  after  the  operation  the  patient's  general  condition  was  favorable. 

Examination  of  the  amputated  member  showed  that  the  [lOBterior  tibial  artery  had 
Iteen  grazed  by  the  missile,  and  that  several  small  bits  of  bone  had  been  driven  into 
the  walls  of  the  artery  at  this  place.  The  hemorrhage  had  occurred  from  ulceration  of 
the  bruised  part  of  the  artery,  and  from  detachment  of  the  minute  fragments  of  bone 
that  were  stuck  in  it.  The  ankle-joint  was  full  of  purulent  matter,  the  lower  end  of 
the  tibia  was  badly  comminuted,  and  .the  astragidus  also  was  injured  by  the  missile. 
The  patient  did  well  (or  some  time ;  but  tliirtcen  days  after  the  opt^ration  he  died  of 
pyjemia.  In  this  case,  primary  amputation  ought  to  have  been  p<rrformed,  or  the  artery 
ought  to  have  been  secured  primarily  with  the  ligatures  above  and  below  the  bniise, 
because  the  injury  was  of  such  a  nature  that  oih^rwige  secondary  hemorrhage  was 
inevitable. 

A  Aoldier,  aged  forty,  wounded  May  28,  18G4,  was  admitted  to  Stajiton  Hospital, 
imder  the  care  of  the  writer,  on  June  12.  A  conoidul  ball  had  (»assed  through  theankie- 
joint  from  within  outward,  in  hucIi  a  way  as  to  involve  the  track  of  the  posterior  tibial 
artery.  On  the  nextmornini^,  while  iheassisiant-surgeon  was  in  the  ward,  arterial  hemor- 
rhage from  the  wound  Huddtnly  occurred, and  about  three  ounces  of  blood  were  lost  before 
it  was  Huppres^^ed.  1  wiui  immediately  brought  to  the  fkatient.  Thon^  was  then  no  pulsa- 
tion in  the  (K)itterior  tibial  artery  at  the  ankle,  while  that  of  the  anterior  tibial  could  be 
distinctly  felt.  It  wa^  evident  that  the  hemorrhage  proceeded  from  the  |)Osterior  tibial 
artery.  Without  delay  I  had  the  patient  etherized,  and  I  amputated  his  injured  leg  in 
the  lower  part  of  its  middle  third,  with  but  little  lo6s  of  blood,  and  with  little  or  no 
shock. 

Exiimination  of  the  amputated  limb  showed  that  the  posterior  tibial  artery  Itad  been 
grazod  and  contused  by  the  missile ;  and  that  it  had  been  opened  by  exulceration  of  the 
bruised  |H)rtion  of  its  walls,  wh«?reby  the  hemorrhage  was  caused.  The  lower  end  of  the 
tibia,  (he  astragalus,  and  the  os  calcis  had  severally  sustained  comminuted  fracture.  The 
patient  died  nine  days  nWor  the  operation,  ap|>arently  from  cxhaui«tion ;  but  I  believe  that 
he  had  osteo-niyclitis,  and  that  this  caused  his  death.  In  this  case,  too,  the  chance  of 
recovery  would  have  been  much  increased  by  primary  amputation,  or  by  tying  the  artery 
above  and  below  the  bruise  in  the  primary  perio<l ;  because  the  nature  of  the  arterial 
lesion  wa'^  such  that  in  the  absence  of  ihese  D|)erative  procedures  the  occurrence  of 
secondary  hemorrliage  was  inevitable,  and  only  a  question  of  time. 

A  western  cavalry  soldier  was  wounded  in  the  neck  by  a  conoidal  ball,  which  entered 
above  the  outer  llnrd  of  the  ri;Tht  clavicle,  and  emerged  above  the  middle  third  of  the 
left  clavicle,  on  Jtdy  1,  l*<Li4,  in  n  brawl.  Simple  dres!»ings  were  applied.  iSecondary 
hemorrhage  from  the  common  carotid  artery  occurred  on  llie  llth,  which  was  tempor- 
arily contndled  by  applying  liquor  ferri  peri»ulph. ;  but,  on  the  12th,  the  patient  died. 
The  antopty  revealeti  an  aperture  in  the  carotid,  about  two  tines  in  diameter,  and  about 
three-fourths  of  an  inch  above  its  origin.' 

In  each  of  these  three  t-ases  the  hcniorrhiigo  waa  duo  to  the  normal  se|mra- 
tion  and  detachment  of  hruised  tissuL's  fi-om  the  walls  of  an  importaiit  artery-. 

There  is  another  form  of  gunslint  contusion  of  bloodvessels  which  belongs 
to  the  snnie  category,  but  is  much  more  extenBive:  "When  a  limb  is  crushed 
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by  shot  or  shell,  but  not  oarrie<l  away,  the  coate  of  the  artery-  are  often  found 
to  romaiu  continuous,  and  jn-iniaiy  ht-niorrhuge  to  be  thus  rendered  inipos- 
sible,  although  their  vitality  may  have  been  totally  dentroyed."'  I  have 
never  seen  this  fonn  of  vuiscular  coutusion,  but  Htill  I  can  readily  conceive 
that  it  bomutiines  occurs  in  those  terrible  bruiHos  of  the  extremities  which  are 
not  uiifrenuently  produced  by  cannon  balls,  or  bombs, or  rifled  shells,  without 
breach  of  the  intcguniente.  L»  such  cases  tlie  continuity  of  the  bloodveK^els 
is  preserved  until  the  deatl  tissues  become  sejiarated  from  the  living,  for  the 
same  reason  tliat  the  integuments  remain  unbroken  until  this  time  arrives. 

Tiic  Army  Medical  Museum  at  "Washington  contains  a  8i»ecimcn  of  railway 
ii^jury,  which  must  be  classitietl  under  the  head  of  contusions.  It  is  "-a  wet 
pre^tfiration  of  the  axillary  artery,  curiously  obliterated  at  the  passage  of  the 
pectomlis  minor.  The  attaciied  subclavian  vein  is  ruptured,  in  this  subject 
the  humerus  and  clavicle  were  commiimtwl,  and  the  soft  parts  between  the 
tthuulder-joiut  and  the  sternum  i>ulpificd  by  being  crushed  beiwifcii  two  cars, 
Xo  pulaation  could  be  felt  at  the  wrist,  and  sphacelus  from  the  shoulder  to 
the  arm  occurred."'  The  j«itient  was  admittctf  to  hospital  on  July  20,  and 
dial  on  the  23tl. 

Again,  contusions  of  arteries  not  unfreouently  lay  the  foundation  for  un- 
healthy intlrfmmations  to  open  their  chatmels  and  thus  cause  sccondar}'  hemor- 
rliage,  when,  but  for  the  occurrence  of  a  destructive  inilammation,  their  walls 
would  have  remained  intact,  as  hap]>encHl  in  tijc  following  instance. 

A  soldier,  aged  28,  was(  wounded  at  GeUynburg,  .luly  2,  1863,  by  a  niiniS-hjiU, 
which  passed  through  the  inner  side  of  liis  left  arm,  ucrosa  tlie  track  of  the  hrachml 
Artery,  about  three  inches  below  tlie  fold  of  his  armpit,  without  injury  to  the  humerus  ; 
aad*  thence,  proceeding  to  his  thorax,  made  a  80-calIed  eeton-wound  on  the  left  aide 
JiMreoT.  lie  was  Uiken  lo  a  general  hospital  where,  after  doing  well  for  some  time,  the 
l»aUet-hoIe  in  his  arm  was  attacked  with  a  sloughing  inflntnmation  whieh  connected  the 
two  orifices  in  an  opfin  sore;  and  on  the  night  of  August  3.  ihiriy-iwo  days  after  the 
casualty,  it  opened  the  brachial  artery.  Great  loss  of  blood  ensued,  until  a  proximal 
ligature  was  applied  to  the  artery  in  tho  wound.  He  did  well  after  that,  and  the  wound 
ImaM  in  a  short  time'.  On  October  16,  18G4,  when  I  litst  saw  him,  the  wounded 
arm  was  much  atrophied,  blue-colort^d,  colder  than  the  sound  limb,  weak,  and  much 
rMtricte*!  in  the  rang<?  of  its  movements.  There  was  a  large  cicatrix  on  the  inner  side 
of  his  left  arm,  two  or  three  inches  below  the  armpit.  There  was  a  radial  pulse  in  this 
limb,  but  it  was  quite  small  in  volume,  and  quite  fe(;ble  in  strength.  On  the  17lh,  he  wtiS 
discharged  from  the  service  for  the<e  disabilities,  at  Slanton  Hospital.  In  this  case  the 
bruising  of  the  artery,  in  all  protmbility,  wuu!d  not  liave  been  attended  with  any  serious 
coDsequences,  had  the  wound  remained  trea  from  destructive  inflammation  ;  for  a  month 
or  more  elapsed  before  hemorrha>;e  occurred,  and  artt-rial  fibres  killed  by  contusion 
would  have  separated  long  before  that  time. 

An  example  of  secondary  hemorrhage  from  a  bruised  common  carotid 
aneiy,  occurring  in  a  person  w}io8e  vitality  was  much  lowered  by  simulta- 
neoos  injury  of  the  spinal  cord,  is  re}>orted  in  tlic  "  Surgical  Historv  of  the 
nar. 

A  soldier  received  a  shot-wound  of  the  neck,  January  3,  1863,  and  was  admitted  to 
hospital  on  the  4th.  The  missile  passed  through  his  neck,  dividing  the  inter-vertebral 
Mibstance  and  laying  open  the  spinal  cord.  He  did  not  seem  to  suffer  much;  but,  on 
tlie  night  of  tlie  14th,  secondary  ht'morrhage  sujtervened,  and  before  any  assistance 
could  be  rendered,  he  lost  so  much  blood  that  he  died  on  the  evening  of  the  15tb.  At 
Uie  necTO$copy  it  was  found  that  sloughing  of  the  common  carotid  artery  had  taken 
plaM.* 

'  Sargical  History  of  the  British  Army  in  th«  Crimean  War,  toI.  IL  340. 

*  Catalogue  A.  M.  H.^  p.  4t>8,  8p«*cimen  ltM(K 

*  H«dical  and  Surgical  Uiittory  of  tho  War  of  thu  Rebellion,  First  Surg.  Vol.,  p.  412. 
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Treatment  of  Contused  "Wounds  of  Akteries.—  Gnituscnl  wounds  of  arte- 
ries luay  be  comjilioateil  bv  Louiorrliugc,  the  iiroHetice  of  foreipn  bodies,  inflam- 
mation,and  ffangrene.  WLeii,  fivtni  the  cru«hnig<  if  arteries*  by  bIow«,  extravaAa- 
tiou  of  blood  oceurs  iu  large  quantity,  it  niay  lie  necessary  to  ligate  the  injured 
vessels  in  order  to  suppress  the  bleeding.  If  a  eonsiderable  art«r\'-  be  oj>eiied, 
it  must  be  tied  ;  compretision  would  only  increase  the  irritation  already  exist- 
ing. For  the  treatment  of  false  primitive  or  consecutive  aneurisms  arising 
from  this  cause,  consult  the  section  on  Traumatic  Aneurism.  When  the  con- 
tusion is  very  severe,  and  the  quantity  of  extni vacated  blood  very  great,  and 
when  it  collects  in  a  mass  in  the  crut^htHl  connective  tin&ue  and  fomiK  a  so-called 
hcematoma,  the  part  is  commonly  black,  which  might  lead  us  to  fear  gangrene; 
but  if  this  blackness  disappear  on  pressure,  and  ii  it  be  sett,  and  unattended 
with  pain  or  great  swelling,  and  it  the  affected  piarts  be  still  warm,  we  may 
<x>nclu^ic  that  life  ritill  exists  in  them,  and  that  resolution  may  take  place, 
not  withstanding  the  collection  of  blr»od  in  the  connective  tissue.  There  are 
many  examples  of  sanguineous  tumors  (htematomata)  which  have  terminated 
by  resolution,  after  a  greater  or  less  time  ;  but  it  sometimes  happens  that  all 
of  the  eflused  blo*xl  cannot  be  taken  up  by  the  absorlx-nts  or  the  veins,  and 
then  We  are  comf»elled  to  discharge  it  by  an  incision  ;  but  such  openings  are 
not  to  be  made  until  we  have  waited  long  enough  to  know  tliat  resolution  is 
impossible.  To  hasten  the  disappearance  of  ha*matomata,  the  applitatiou  of 
lead-water  generally  proves  useful;  and  if  nuK-h  }>ain  be  present, tlie  applica- 
tion of  lead  and  opium  wash  in  a  warm  or  tepid  state  usually  brings  B{>eedy 
relief. 

Shot-wounds  involving  the  tracks  of  large  bloodvessels  must  always  be  the 
subjects  of  careful  scrutmy  and  nuich  anxiety  on  tlie  part  of  intelligent  sur- 
geons, although  there  may  be  no  bleeding  at  hrst.  Ii*  any  sign  of  considerable 
iiyury  to  the  artery  itself  be  disi'ovenMl  on  exploring  the  wound  with  a  finger, 
if  the  pulsations  be  found  much  weakened  in  the  trmik  or  branches  of  the 
injured  ve^el  below  the  wound  after  full  reaction,  the  artery  should  at  one© 
be  secured  by  ligatures  applied  above  and  below  the  bruised  part ;  or,  i>er- 
hape,  the  limb  should  be  amputated  primarily;  otherwiKc  s<*condar>' hemor- 
ihage  or  gangrene  is  sure  to  follow,  as  the  cases  related  above  lully  prove. 
But,  of  course,  a  bruise  on  a  small  spot  or  jvortion  of  an  arterj"  may  not  always 
diminish  the  force  of  the  circulation  before  sloughing ;  and,  in  very  severe  con- 
tusions, the  canal  of  the  vessel  may  be  closed  nefore  sloughing  has  time  to 
occur.  We  must  not  put  too  much  confidence  in  any  one  symptom,  therefore, 
but  provide,  in  all  stispicious  cases,  for  the  contingencies  mentioned  above. 

If  it  Ini  deemed  expedient  to  treat  the  case  without  primary  ligation  or 
amputation,  we  should  strive  to  lessen  the  risks  hy  abating  the  inflammation 
of  the  bruised  part  of  the  artery,  but  esjnvially  that  which  is  ulcerative  or 
plmgedenic  in  character.  The  wounded  part  should  Ite  kept  at  {ierfe<'t  rest. 
The  surroundings  of  the  patient  should  all  be  of  the  most  wholesome  character. 
The  practice  of  applying  poultices  with  a  view  to  tiivor  the  occurrence  of 
Buppunitive  inflammation,  is  bad  in  such  cases,  because  it  insures  suppuration 
throughout  the  whole  extent  of  the  wound.  Carliolated  water-tlressings 
(1  to  200)  will  allow  the  necessary  detachment  of  the  disorganizeil  tissues 
just  as  well  as  ponltic-es,  without  inducing  suppuration  in  the  parts  which  are 
disposed  to  undergo  adhesion.  Indeed,  it  is  possible  for  the  reparation  of  the 
parts  lost  by  the  severity  of  contusion  to  be  effected  under  such  a  <lresBing 
without  the  occurrence  of  suppmration  or  granulation.  Tlie  retention  of 
secretions  in  the  wound  must  be  avoided  by  the  thorough  use  of  Chassaig- 
imc\s  drainage  tulw?.  The  utmost  cleanliness  should  be  observed,  aud  all  the 
dixvsings  slittuld  be  of  an  antiseptic  nature. 

Meanwhile,  we  should  constantly  be  on  the  lookout  for  secondary  hemor- 
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rlrage,and  tho  atteiuluntH  must  bo  told  wliat  to  do  in  coao  it  appears,  until  we 
can  arrive  at  the  bedside  of  the  putient.  When  socondary  hcuiurrhage  occurs, 
the  vessel  should  ffcneraliy  W  secured  in  the  wound  bv  ligatures  applied  on 
each  side  of  the  bleeding  oriiice,  as  was  done  in  the  following  instance: — 

A  jH>ltlier.  aged  19,  was  wounded  on  May  28,  146-1,  hy  u  conuidiil  ball,  which  paAsed 
thruiigh  the  left  axillary  sftace.  On  June  12,  jiecomlary  hemorrhRgu  from  the  axillary 
artery,  to  the  amount  of  twenty  ounces,  occurred.  On  the  15th,  the  ftxinuJ7  artery  was 
ligated  above  and  below  the  wound,  under  cEdoroform.  The  vein  was  found  injured,  and 
was  also  ligated.  The  hemorrhage  did  not  recur;  but  death  ensued  on  the  28th,  thirteen 
days  after  the  operation.  The  autopsy  revealed  no  evidence  of  phlebitis  or  pyeemia ; 
and  the  patient  appears  to  have  succumbed  to  the  prostration  consequent  on  the  los^  of 
blood  prior  to  the  operation.^ 

Tlie  axillary  artery  and  vein,  in  this  case,  were  both  opened  by  ulceration 
folldwing  gunshot  contusion,  and  both  vcssela  were  quite  properly  treated  by 
eecuring  them  in  the  wound  with  double  ligatnreH.  If  traumatic  gangrene 
occur,  amputation  is  our  sole  expedient.  If  the  lesion  of  the  artery  1k»  com- 
tdicated  with  compound  comminuted  fracture,  and  the  region  involved  be  the 
lower  extremity,  it  is  sometimes  preferable  to  aiuputatx^  at  once,  esi>ecially  if 
the  knee  or  ankle  joint  be  ojxiueu.  AVIicu,  Iiowiivor,  it  seems  [)robable  that 
the  limb  can  be  saved  although  the  blood-supply  derived  tljnjutch  the  bruihed 
artery  be  cut  off,  we  may  tie  tlie  vessel  al>ove  and  below  tlie  lesion.  Anti- 
Beptic  dressings  and  the  employment  of  Chaaaaignac'a  drainage-tubes  are  of 
great  utility  in  these  cases. 


Fig.  422. 


HfttaUtoo,  8urg^MQ<0«oanl  of  tho  UnUod  States  Marine  HoapitAl  5«rvl<«. 


To  emphasize  the  necessity  which  there  is  for  thorough  dminage  in  ti*eating 
wotindB  attended  with  arterial  or  venous  contusions,  this  figui*e  of  a  useful 
iuBlruraent  is  presented. 


Lacerated  Woitnds  and  Ruptures  of  Arteries. 

The  lacerations  and  ruptures  of  the  walls  of  arteries*,  which  claim  tho  atton- 
tioD  ()f  surgeons,  may  be  incomplete,  as  well  a^  complete,  in  degree ;  and 
niHv  occur  in  either  form  without  the  presence  of  any  corresponding  extenjal 
lesione.  In  those  enormous  wounds  ol  the  extremities  which  are  left  behind 
wheo  the  limbs  are  plucked  off  by  the  action  of  powerful  raacliincry  in 
toauufactories,  or  crushed  oil'  by  the  impact  of  cannon-balls  in  war,  tlie  arte- 
ries are  torn  completely  across,  and  are  often  seen  bantling  out  from  tlie  raw 
soriice  and  pulsating  quite  down  to  their  ragged  and  contracted  ends,  which, 
on  examination,  are  found  completely  close<l  by  plug-like  coagula,  Wlien  a 
limb  is  carried  away  by  a  rounii  shot,  tlic  principal  artery,  vein,  and  nerves 
'rill  almost  invariably  be  found  hanging  from  the  wound,  torn  otl'  at  a 
point  much  more  distant  from  the  trunk  than  the  remainder  of  the  soft 
parts;  and  the  end  of  the  artery — lacerated,  contused,  contracted,  and  gener- 

'  H«dical  and  Surgical  History  of  the  War  of  th«  BvbellioD,  Pint  Surg.  Vol.,  pp.  5&S,  556. 
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ally  filled,  after  a  very  brief  interval  of  time,  with  cotigulated  blood  for  a  few 
lines  from  its*  extremity — above  that  |ioint  often  |)ul.suteK  quite  etronglv, 
though  Ireely  exposed  to  the  air,  as  iu  the  foUowuig  mstance  observed  in  the 
Crimean  War:— 

A  mail  liH(l  his  left  arm  torn  off  at  the  shoulder-juint.  The  limb  was  completely 
Be|tarated  from  the  trunk,  too  Uttlc  of  the  integuments  being  left  to  cover  the  wound. 
The  axillary  artery  appeared  to  have  bled  very  little,  if  at  all,  at  the  moment  of  the 
injury,  and  there  was  no  subsequent  hemorrhage.  The  artery  and  vein  were  laid  bare 
for  full  three  inches  of  their  course  by  the  laceration ;  the  ends  of  these  vesseU  for 
three-quarters  of  an  inch  were  curved,  phigg'^d  wiih  coagulum,  and  ia|>ering  to  a  point ; 
the  pulsation  of  the  artery  was  full  to  the  very  base  ot'  the  plug  of  coagulumJ 

Guthrie  saw  a  f^ldier  who  had  liis  arm  carried  away  by  the  bursting  of  a  shell.  The 
axillary  artery  as  it  becomes  brachial  was  lorn  across,  and  hung  down  lower  than  the 
other  divided  parts,  and  pulsated  to  the  very  extremity.  Pressed  and  squeezed  between 
his  fingers  in  every  way  in  order  to  make  it  bleed,  it  still  resisted  every  attempt,  aliliough 
apparently  by  the  narrowest  |>os8ible  barrier,  which  appeared  to  be  at  the  end  of  the 
artery,  and  formed  by  its  contraction.  The  canal  was  marked  by  a  small  red  j>oint,  to 
which  a  very  slight  and  thin  layer  of  coagulum  adhered,  the  removal  of  which,  how- 
ever, did  not  pro<luce  hemorrhage.  In  another  case  of  like  character,  Guthrie  cut  off 
the  end  of  the  artery  at  less  than  one-eighth  of  an  inch  from  the  extremity,  and  then 
It  bled  with  its  usuiU  vigor.  In  both  cases  the  artery  was  contracted  for  that  distance, 
so  a8  to  leave  Ittile  or  no  canal  at  its  orilice,  and  what  there  was  was  filled  by  a  pin- 
shaped  coagulum.* 

With  II  view  to  illustrate  the  effects  of  avulsion  on  the  bloodvessels,  Mr.  Joseph  Bell 
showed  tlie  common  femoral  artery  and  vein  of  a  man  whose  lower  extremity  had  been 
torn  off  by  macliinery.  The  abdominal  ca.vity  was  opened  and  the  intestines  protruded; 
but,  notwiihsUinding,  he  survived  thirty  hours.  The  artery  and  vein  were  completely 
occluded  by  firm  coagula,  and  the  external  coat  was  twisted  to  a  fine  point  at  the  place  of 
rupture.* 

JJut  the  Rmder  must  not  infer  from  the^e  examples  that  the  hemorrhage 
ceuseti  ftijontaneouftly  in  all  ca^eti  whore  limbs  arc  torn  otf  by  machinery  or  by 
cannon  - 1  )a  11(^1  without  the  loss  of  innrh  blond  ;  for  sucli  is  not  the  fact.  In 
the  largcHt  arteries,  such  as  the  connnon  fem*>niK  and  oeeaeionally,  tlioiigli 
nnieh  le«8  frequently,  in  smaller  vessels,  hfpmostasis  does  not  always  happen 
when  they  arc  disrupted,  unless  it  is  aided  by  the  occurrence  of  syncope ;  and 
then  tlie  neraorrhaee  often  proceeds  to  sueli  an  extent  as  to  prove  tiatal,  aa 
happened  in  the  KJllowing  instance,  which  also  occurred  in  the  Crimean 
War: — 

A  soldier  had  his  leg  below  the  knee  carried  away  by  a  round  shot.  He  lost  much 
blood  before  a  tourniquet  was  applied,  and  was  so  much  collapsed  when  received  at  the 
hospital  that  an  operation  was  out  of  the  question.  The  wound  was  dressed  and  the 
tourniquet  removed  ;  but  he  never  rallied,  and  died  nine  days  after  the  casualty,  although 
no  furllier  hemorrhage  occurred.* 

During  tlie  progress  of  our  civil  war,  several  cases  came  to  my  owi5  knowl- 
edge \n  which  the  ragged  stumps  of  limbs  torn  off  by  cannon-balls  or  sheila 
bled  profusely  at  the  moment  nf  injiirj^  and  aftcr\\'ard  did  not  entirely  cease 
to  bleed  until  ligatures  were  applied.  In  fome  of  them  the  loss  ot  blood 
was  m  great  as  to  cause  a  fatal  result  of  itself,  although  surgical  aid  was 
pn^mptly  atlbrded. 

When  limbs  are  plucked  oiF  from  the  trunk  by  machinery,  however, as  not 
unfrcquently  liappens  in  manufactories,  there  is  usually  not  so  much  hemor- 

I  SnrRiral  History  of  the  Crimean  War,  vol.  ii.  p.  340. 

■  Dipeasps  and  Injiiriea  of  Arlt-riea,  p.  224. 

•  British  Medical  Journal,  January  \B,  1873,  p.  77. 
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rhage,  ii  circumstance  wbioli  tirobably  results  from  the  continuance  of  the 
traction  of  the  bloodvessels  in  tlie  line  of  tlicir  course  until  tliey  suddenly  snap 
in  two,  whereupon  their  ends  recoil,  incurve,  and  contract  at  once,  so  that 
little  or  no  blood  can  escajM?.  Similar  cases  to  thut  relateil  by  Cheselden,  of 
"Samuel  Wood,  a  miller,  whose  arm  with  the  scapula  was  torn  oil'  from  his 
body,"with  but  very  little  hemorrhage,  have  since  been  witnesscl  repoate<lly 
by  other  respectable  authorities  in  surgery*.  Dr.  Eve  has  collected  thi'ce  ex- 
amples of  this  injury.  lu  each,  the  arm  with  the  strapula  stilt  attached  was 
plucked  completely  off  from  the  trunk.  In  each,  also,  the  lesion  was  pi-o- 
«luced  in  substantially  the  same  manner;  the  subject  was  caught  by  the  hand 
or  arm  in  y»owerful  machinery,  and  then  mpidly  di-aggeil  upward  by  that 
member,  until  the  trunk  struck  a  Ix'am,  or  a  ceiling,  wliich  suddenly  barred 
its  progress,  while  the  limb  continued  to  move  onward  in  the  machine.  The 
bemorrhage  was  not  excessive  in  either  case.  It  is  state*!  tliat,  in  one  in- 
stance, "the  artery  was  seen  pulsating  at  the  bottom  of  the  wound,  and  was 
plugged  up  by  a  eoagulum  of  blood.  The  vein  was  distendc<l,  and  lay  on  the 
toni  rau8<;ie3  like  a  gorged  leech/'  But  few  ligatures  were  rcq^uin-d,  and  in 
«uie  cai*e  it  seems  that  no  vessel  was  tied,  as  "  there  was  no  heuiorrljnge"  when 
the  surgeon  arrivtHl.'  But  little  or  no  sloughing  of  the  lacerated  tissues 
occurred,  and  each  patient  made  a  good  recovery. 
Dr.  F.  KatholitzKy  relates  an  excellent  example :' — 

A  ToaD,  aged  37,  had  liis  right  arm  and  scapula  torn  away  by  being  caught  in  a  water- 
barrel  which  was  being  drawn  up  a  shaft  by  i^team  ftowcr.  Tlia  Hmb  was  found  in  the 
water  at  the  bottom  of  the  shaft  one  hundrt-d  and  thiriet;n  days  afterward.  Dr.  K,  saw 
ike  patient  one  hour  and  a  half  aflt^r  the  aocidenl.  The  wound  was  about  twelve  inches 
long  and  nine  wide,and  bled  but  little.  There  toas  no  hemorrhage  from  the  tubc^avxan, 
norj'rom  any  of  the  arteries,  and  their  ejuit  couid  not  be  found  in  the  wound.  There 
was  considerable  shuck.  Tlie  wound  was  reduced  by  means  of  steel  clamps  to  the  sixe 
of  a  band,  and  was  covered  with  charpie.  Six  hours  after  the  casujilty,  violent  (>ain 
set  in,  but  was  relieved  by  the  subeulaneous  injcetion  of  morpliin.  The  wound  was 
dressed  with  iced  compresses.  During  the  following  days,  there  was  sloughing  of  por- 
tiooB  of  tissue,  with  moderately  high  fever.  Nothing  further  of  importance  occurred 
daring  the  healing  of  the  wound,  which  was  complt^te  at  the  end  vf  the  seventh  week. 
Two  years  and  five  months  afterwards  the  patient  was  in  good  health,  but  right-sided 
•ooiiosis  had  appeared.' 

But  in  lacerated  wounds,  the  division  of  tlie  artery  is  much  oftener  found 
to  be  incomplete-  The  Arni}^  Medical  Museum,  at  Washington,  contains 
several  Bpxxnmens  of  this  character.  One  of  them  was  t^ikon  from  a  wound 
produced  by  a  bayonet-thrust.  It  shows  the  suhtilavian  artery  toni  oi>en  for 
two-thirds  of  its  circumference  by  the  bayonet,  one-fourth  of  an  inch  from 
the  innominate.*  It  was  obtiuned  from  lui  unkjiown  soldier,  killo<i  at  Fort 
Wagner,  S.  C  Tliis  specimen  proves  that  when  a  large  artery  is  wounded 
b\'  a  bayonet,  the  breach  in  its  walls  in  not  always  of  the  pniictured  variety. 
There  is  another  specimen  in  the  same  museum  which  shows  tliu  pojditeal 
vessels  lacerated  b}-  a  splinter  of  wood."  This  injury  was  inflicted  m  a  rail- 
road accident,  October  20,  1864.  The  patient  entered  hospitid  on  November 
2,  and  died  on  the  3d.  His  thigh  wiis  amjmtated  at  the  junction  of  the  lower 
and  middle  thirds.  AlK'mcthy  relates  the  case  of  a  man  gored  in  the  neek  by 
the  horn  of  a  cow.  Ilcmorrhage  came  on,  and  was  immediately  arresteil  by 
tying  the  common  carotid  artery;  but  the  patient  died  about  thirty  hours  after 

*  1!t«'s  Sorgical  Cams,  p.  570. 

'  AUgemeine  Wiener  med.  Z«ttang,  No.  45,  1673,  and  New  S/denhsm  Sooiotr's  Retrospwit, 
1873-4.  p,  278. 
'  [Poartern  cams  of  this  injury  are  referred  to  in  the  Article  ou  AmputatiouH,  vul.  i.  p.  648.] 

•  8©e  CaUloguo  A.  M.  M.,  Specimeu  2721.  »  Ibid.,  Specimen  3761. 
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the  oj»eration,  it  was  said  from  inflammation  of  the  brain.  On  autopsy,  the 
intenml  carotid  artcrj*  wii8  found  partly  torn  across,  and  the  primary  LnincheB 
of  the  external  c^urotid  were  found  separated  from  the  trunk.* 

Incomplete  lacerations  of  arteries,  however,  of  quite  another  8ort,occiir  not 
anfrcquently,  and,  at  the  same  time,  arc  very  interesting  to  surgeons.  In 
theses  caise«  the  imier  and  middle  coata  are  torn,  while  tlie  external  tiinie 
remains  intact.  The  lacenited  layers  of  the  artery  curl  backward  upon  them- 
selves, and  may  thus  conjpletely  clo»ie  the  channel  of  the  artery,  an  nap|>ened 
in  the  following  instance,  rejx>rted  by  Professor  Verneuil  :^ — 

A  man,  aged  46,  after  being  thrown  from  a  cart,  presented  the  eymptoma  of  violent 
delirium,  ri^lit  hemiplegia,  iind  cerebnil  compreAsion.  ExternallVt  only  numerous  con- 
tusions cuulil  be  found.  lie  died  fifteen  days  subsequently.  The  uuto|>tty  lihowed  complete 
rupture  of  the  inner  and  middle  coats  of  the  left  internal  carotid  nrtery,  with  a  clot  in 
it«  canal  extending  into  the  branches  of  the  Sylvian  artery.  Thei^  was  extreme 
aoAening  of  almost  the  whole  middle  lobe  of  the  left  cerebral  hemisphere. 

In  these  cases,  the  lacerated  inner  and  middle  coats  behave  in  a  manner 
strictly  analogous  to  that  which  we  have  shown  above  to  obtain  when  these 
same  coat<i  are  divided  by  tlie  pressure  of  ligatures  applied  in  tying  arteries^ 
or  by  the  operation  of  l)r.  Speir's  instrument  for  constricting  arteries.  In 
other  words,  the  inner  and  middle  coats  of  arteries  may  be  torn  through  by 
accidental,  while  the  external  coat  remains  entire-  In  snch  cases  the  severed 
coats  curl  backward,  or  recurve  upon  themselvcp,  exactly  as  they  do  in  the 
operation  of  constriction  or  cruslnng  of  arteries  performed  with  Dr.  Speir'a 
instrument  for  the  supptression  of  hemorrhage,  described  above  (see  Fig.  3V>5); 
and,  bv  their  recurvation,  these  coata  may  entirely  close  the  lumen  of  the 
injured  artery. 

Again,  when  in  such  cases  of  incomplete  laceration  of  arteries,  the  recur\'a- 
tion  of  the  inner  and  middle  coats  does  not  suffice  to  blo<*k  up  the  channel  of 
the  injured  vesrfel,  the  pressure  of  tlie  blo<Kl  is  liable  to  stretcn  the  outer  c^at 
at  the  place  of  injury,  and  expand  it  into  an  ancurismal  sac,  thus  funnshing 
a  very  interesting  variety  of  traumatic  aneurism,  as  liait}^>ened  in  an  cxamjde 
recorded  by  Afr.  T.  P.  Pick,'  in  wliii'h  there  was  a  nipture  of  the  inner  and 
middle  coats  of  the  fcmoittl  artery,  caused  by  a  strain,  and  followed  by  a 
gradual  dilatation  of  the  outer  coat,  and  the  formation  of  a  traumatic 
aneurism.  Ganfl:rene  of  the  limb  set  in,  and  the  patient  died  shortly  aft<?r 
amputation  at  the  liiinjoiiit.  Digital  compression  had  bt^ni  previously  tried 
for  the  cure  of  the  aneurism,  and,  for  a  time,  with  apparent  success. 


Treatment. — In  cases  where  a  limb  has  been  torn  or  plucked  comnletely 
off  from  the  trunk  by  the  action  of  machinery,  it  is  generally  expedient  to 
tie  the  ])rincipul  vcshcIs  on  the  face  of  the  stiunj*.  The  arteries  that  project 
above  the  surface,  or  haiitj  out,  should  always  be  eecure<l  by  ligating  them 
with  carboHzed  rattjut,  wbctbor  tliey  bleed  or  not  when  the  surgeon  arrives, 
llie  integuments  Hbtmlii  then  l»c  drawn  totrether,  and  the  case  treated  as  an 
incised  wound.  A  t!;ooii  i-esult  liiis  not  nnl'requently  In^'cn  obtained  in  tht»se 
cases  by  thin  plan  ot  treatment.  As  a  rule,  no  tissue  is  cast  off  by  sloughing 
or  by  ulcenttion,  unless  it  hiH  hapjiened  to  be  badly  bruised  by  stnking- 
agjiinst  smnc  solid  ]»->dy — for  instance,  a  ceiliin^  or  a  beam. 

When  a  linib  lius  bct^n  struck  off  l)y  a  caiinon-]>aIl,  or  a  bomb,  or  any  other 
form  of  sbcll,  and  tbus  its  bloodvessels  have  been  torn  in  two,  it  is  always 
advisable  to  amputate  the  member  at  some  higher  point,  if  practicable  ;  tor 

'  Surgicnl  Otitervations,  toI.  li.  p.  "2,  Am.  ed. 

■  Ball,  du  I'Acjul.  du  MM.,  J&n.  1871;  and  New  S/dtinham  Sooiet/'s  Uetrospeot^  1871-^  p.  84. 

1  St.  Oecrg«*a  HoHpital  Rcporu,  rol.  vi.  p.  161. 
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the  tiaBUes  of  the  limb  arc  likely  to  be  torn  and  bruised,  or  disintegratod  and 
infiltrated  with  blood,  to  some  distance  above  the  breiieh,  as  I  once  found  on 
cxumiuio:?  the  ragged-looking  stump  of  a  foreana  that  had  been  stritiken 
almost  oft'  by  the  premature  discharge  of  a  cannon.  The  tissues  of  this 
stump  upi>eared  to  be  but  slightly  injured,  away  from  the  wounded  surface, 
until  tliey  were  cut  into,  when  they  were  foun<l  to  be  ecchymosed  and  dis- 
integmtea,  as  statoil  above,  nearly  up  to  the  elbow-joint.  The  amputation 
wad  therefore  performed  above  the  elbow,  in  the  continuity  of  the  arm. 

Hemorrhage  from  lacerated  wounds  that  are  caused  by  bayonet*;,  by 
splinters  of  "wood,  by  the  horn**  of  infuriated  animals,  or  bv  other  means^ 
should  in  general  be  restrained  by  compression  until  the  lacerated  vessel 
itfielf  can  be  brought  into  view  by  makine  incisions,  etc.,  when  it  should  be 
tied  with  carbolized  catajut  above  and  below  the  aperture  in  its  tunics.  It 
6h<»uld  also  be  divided  midwav  between  the  tw^o  ligatures.  AVhen,  however, 
it  is  impracticable  to  tie  the  bleeding  vessels  at  the  laceration*  the  artery  from 
whioh  It  springs  should  be  ligatetl  as  near  the  wound  a-s  possible.  Again, 
when  the  part^  surrouudini;  the  breach  are  damaged  in  such  a  way  as  to  put 
the  preservation  of  the  iHiib  out  of  tlie  questii»n,  or  when  tlic  poculiar  nature 
or  great  extent  of  the  injury  renders  tlie  salvation  uf  the  liuib  impossible, 
amputation  should  inmiediately  be  i>erformed. 

Gangrene  of  the  extremities,  when  caused  by  the  laceration  of  arteries, 
demands  that  recourse  should  be  had  to  amputation  without  delay.  When 
jjanijrene  attacks  the  toes  because  the  jiopliteal  artery  is  (x^-hided  by  the 
*  'IBCurvation  of  its  torn  inner  and  middle  coats,  or  because  it  is  torn  completely 
aeroM,  the  operation  should  be  pcrfonned  at  the  knee-joint,  ^''hcn  the 
femoral  artery  is  the  seat  of  the  laceration,  the  operation  should  i^eijeraHy  be 
performed  high  up  in  the  thigh,  but  without  jHTmittinff  any  delay  to  occur 
m  either  case.  \Vlien  gangrene  attacks  the  fingers  because  the  axillary 
artery  is  torn,  the  limb  fiaoul<l  forthwith  be  amputated  near  the  shoulder. 

Aneurisms  caused  by  the  lacemtion  of  arteries  should  in  general  be  treated 
by  laying  them  freely  open,  scooping  out  the  clots,  tinding  the  oritice,  and 
liffating  the  artery  above  and  below  the  opening  with  carl>olized  catgut,  di- 
viding the  vessel  also  midwa}'  between  the  two  ligatures.  In  the  aftcr-treat- 
iiieut,  antiseptic  dressings  and  drainage-tubes  should  be  employed. 

RuPTCBKS  OP  Special  Artkries. — Femoral  Artery, — The  main  arterj'  of 
the  lower  extremity  is  rent  asunder  without  external  wound  inuidt  oftener 
than  mauy  suppose.  In  the  following  example  the  common  femoral  artery 
was  ruptured  by  a  strong  blow ; — 

A  robust  young  man,  an  iron-planer,  aged  23,  was  admitted  to  liospilal,  on  October 
15,  with  an  abrasion  of  the  right  groin,  and  u  corresp«)nftinf:  swelling  of  great  Hize 
which  extended  npward  almost  to  thu  umbilicus  and  downward  to  the  lower  third  of 
the  thigh.  Thero  was  no  puliation  in  the  tumor  nor  in  tlm  tibia!  arteries.  Hh  whs 
evidently  suftering  irom  extreme  loss  of  blood,  being  very  pallid,  and  his  radial  [lulse 
barely  |>erccptible.  His  injury  nvsulted}  halt*  an  hour  before  admission,  from  being 
driven  by  h  plane  which  struck  his  buttock  whilst  reversing,  and  dmve  him  over  the 
•*  cheek-piece."  He  was  eu  low  that  no  o|»erative  procedure  wiw  ndniissihle,  and  early 
next  morning  he  died.  Necroscnptf  thirty  hoin-s  after  <U'atli.  The  swelling  was  due 
10  tto  immense  extravasation  of  blood.  Tlie  common  femoml  artery  was  ioiind  coui- 
jdetely  severed  just  below  Poupari's  lineament ;  its  proximal  (-nil  was  filled  with  a  coni- 
cal clot ;  its  distal  end  had  the  external  coat  tightly  twisted  ht-yond  the  retracted  inner 
and  middle  contA.  Coa^ilated  blood  was  found  in  tlie  she^tli  of  the  artery  up  to  the 
common  iliac  and  down  to  Hunter's  canal.  The  femoml  vein  contained  a  clot  opposite 
the  place  of  rupture.  The  adductor  longus  and  (>ectiueus  muscled  were  albu  torn  across. 
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Beneath  the  Tascift  there  was  an  extensive  coajsulum  which  spread  in  the  thigh  through 
the  iniermuscuLar  spaces  to  the  buck  of  the  liinb.* 

The  cause  of  death  apj^ears  to  have  been  "  shock,"  and  an  extensive  hemor- 
rhage from  the  ruptiirHl  feinonil  artery  which  was  hidden  frorn  view  by  the 
iiiteejunientfi,  but  niainlv  the  bitter. 

The  next  example  snows  that  the  femoral  artery  and  vein  may  both  be 
torn  acres*  when  pi-essed  upon  by  a  heavy  weight  without  any  corresponding 
fracture  or  any  jxirceptible  breach  of  the  integuments: — 

A  man,  aged  50^  had  one  wlieel  of  a  cart  loadeil  with  manure  pai«B  over  his  right 
thigh.  Halt'  an  hour  afterward  he  was  hroughl  to  rni%'ersiiy  College  Hospital  in  a 
slate  of  extreme  collapse;  the  limb  wa-s  much  swollen  and  very  tense  to  above  the 
middle  of  the  thigh;  loot  cold,  with  motion  and  sensation  in  it  lost;  no  pulsation  in 
the  tibial  arteries.  There  were  scarcely  any  bruises  visible,  and  the  bone  was  unin- 
jured. Next  morning  the  limb  wa*  very  livid.  TJiere  waa  no  increase  in  the  circum- 
ference, but  the  extravasation  extended  somewhat  higher  on  the  inner  side.  There  was 
no  pulsation  nor  bruit  in  the  swelling.  The  limb  was  amputated  about  two  inches 
below  the  trochanter  ;  but  the  fiaticnt  sank  and  died  soon  after  the  operation.  On 
dissecting  the  ablated  member,  all  the  intermuscular  sept4i  were  found  distended  with 
coogula.  On  the  inner  side  of  the  limb,  above  the  |>opliteal  space,  there  was  a  large 
pulpy  cavity  in  which  the  femoral  artery  and  vein  were  both  found  torn  completely 
across;  bolh  were  plugged  by  llrm  congula  at  each  end.  The  artery  was  much  con- 
tracted for  two  inches  above  the  rupture,  and  its  torn  end  was  nearly  closed  thereby. 
The  artery  was  also  atheromatous,  and  slightly  calcitied  here  and  there.' 

In  the  following  instance  there  was  a  rupture  involving  all  the  coats  of  the 
left  femoral  artery ;  but  it  was  cut  down  upon,  the  clota  were  turned  out,  and 
both  ends  were  secured  by  catgut  ligatured,  with  a  good  result : — 

The  subject  was  a  collier,  aged  30,  a  patient  at  the  Manchester  Koyal  Infirmary, 
whose  case  is  reported  in  the  British  MedicalJoumal  for  August  8,  1874.  He  ruptured 
his  left  femoral  artery  while  straining  at  his  work.  He  was  admitted  with  a  large,  dif- 
fused, non-ptitsatile  swelling  in  the  up|x;r  (>art  of  his  leil  thigh,  and  no  pulsation  in  the 
arteries  of  his  leg.  From  the  history  of  the  case,  and  the  condition  of  the  limb,  a 
diagnosis  of  rupture  of  the  femoral  artery  was  made.  Lister's  aortic  tourniquet  was 
applied,  au  incision  over  8car|ia's  triangle  was  made,  a  large  quantity  of  coagulated 
blood  was  removed,  and  the  divided  ends  of  the  artery  were  seen  and  secured  by  catgut 
ligatures.     The  man  progressed  uninterruptedly  to  recovery. 

The  proj^er  thing  to  do  in  case^  such  as  these  would  therefore  Beem  to  be 
to  restrain  tlie  inward  etfusion  of  blood  as  soon  as  possible  bv  digital  com- 
pression,  or  by  (he  iippUcation  of  a  tourniquet,  or  Esmarch's  elaatic  ligature, 
until  the  wat  of  the  ru[iturc*  can  be  laid  oiten  by  incisionB,  the  clota  turned 
out,  and  botli  ends  of  the  artery  found  and  securtOy  lied  with  preparetl  cat- 
gut. The  wuimd  should  uIho  receive  antiseptic  treatment.  But,  in  niostcas4?s, 
the  timely  rorttraiiit  of  the  extraviiKatiou  of  blootl  into  the  connective  tissue 
of  the  linilj  is  a  matter  of  ptmimount  importance;  tor,  if  this  etiusion  be  not 
swm  8up]iivsi>cil,  the  iialieiit  may  i>eritth  directly  from  loss  of  blood,  as  hap- 
fMined  in  two  instances  related  above. 

The  iimcr  and  middle  coats  of  the  femoral  artery  are  »ometimes  lacerated 
by  a  blow  u[ion  the  thigh,  whereupon  a  femoral  aneurism  ensues  from  dila- 
tatlou  of  tlie  cxteniui  tunic.  Mr.  ITonie  haM  re[>ortcd  the  following  case 
which  was  under  the  care  of  Mr.  Birch,  at  St.  ThonuLs's  Hospital: — 

John  Lewis,  a  nejiro,  received  a  blow  on  tlio  anterior  part  of  his  right  thigh.  About 
a  montla  afterward  he  perceived  it  small  tumor,  which  increased;  hi6  own  expression 
was  that  he  could  feel  it  thump,  thump.     The  tumor  appears  to  liave  rapidly  enlarged* 

'  BHtifh  Medical  Journal,  November  22,  1873,  p.  603. 
«  Ibid.,  July  30,  187t»,  p,  11«. 
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refore  came  to  London,  aiid  entered  tlie  lt08pital>  Oct,  2ti.     On  examination  Mr. 

found  a  large  jmlaating  tumor  in  tbo  femoral  n'gion,  extending  upward  to  within 

two  inches  of  Touimrt's  ligament,  and  occupying  iwo-thirds  of  the  thigh  ; 

without   doiibt   a  femoral  aneurism.     On   Nov.  3,  Mr.  Birch   lied   the   femoral 

mrtiry  haJt'-an-inch  below   the   profunda;    ptdj^ition  in  the  tumor  immciliately  ceus^l. 

Gangrene  of  the  mm*,  however,  supervened.     On  Nov.  14,  the  tumor  burst,  and  dis- 

tWged  Aerum  and  grumotis  blood  ;  the  |iaiient  died,  in  the  evening,  from  septicaemia 

ind  srcondary  hemorrhage*     AtUopsy.     The  integuments  at  the  middle  of  the  tumor 

•m-  monitied.     The  blood  contained  in  the  tumor  was  very  putrid.     Water  injected 

bjf  the  external  iliac  artery  escaped  freely  from  the  wound  of  operation,  at  the  ligature, 

then  the  artery  appeared  to  have  been  opened  by  ulceration.     The  laceration  of  the 

mnerand  middle  coats  from  the  blow  had  occurred  two  and  one-half  inches  below  the 

origin  of  the  profunda.     Tlie  arterial  tunics  did  not  exhibit  atlicroma  or  calcificjition, 

or  any  structural  degeneration.     "  Tiie   opening  when*   tlie  artery  |»assed   out  of  the 

anifari^mtil  mmj  was  oeurly  three  inches  below  the  part  where  it  entered."^ 

The  sac  of  tins  ancuriBnt  uppeiirs  to  have  consisU!<1  of  the  cxtciTial  tunic 
<if  the  artery,  widely  dilated,  aud  strengthened  externally  by  iidbereiit  luminEe 
cfciMmoctive  tissue. 

Another  interesting  example  seems  to  have  been  taken  from  Clarke : — 

A  jnan,  aged  48,  entering  liurriedly  a  badly  lighted  chamber,  struck  hi:^  letlt  groin 
*ith  great  force  agjiinst  the  corner  of  a  table.  Ten  days  afterward,  a  small  tumor,  of 
(Im  mm  of  a  pigeon's  egg,  and  at  first  taken  for  an  enlarged  lymphatic  ghind.  appeared 
Itihe  point  contused.  This  tumor,  in  three  nights,  acquired  an  enormous  size;  and  it 
pdnted  so  strongly  ad  to  raise  the  bed-clothes.  The  tumor  sloughed,  and  bur^t  0]>en, 
^  without  hemorrhage.  The  patient  was  in  the  way  of  cure,  when  he  succumbed  to 
pQeuinonia.     Tlie  artery  had  been  torn  across.' 

In  this  caae  the  aneurismal  swelling,  whioh  w«s  fonnod  lU  first  by  the  gradual 
^{laneiou  or  dilatation  of  the  external  tunic  of  the  feinoml  arteiy  at  the  iXJint 
("here  its  inner  and  middle  coats  had  been  rujitured  by  striking  against  the 
iomer  of  a  table,  auddeulv  gave  way  without  apparetit  cuueo;  and,  in  oonse- 
ve^  an  enormous  swelling,  or  a  so-calk'<l  disuse  atRHirtHni,  noon  appciired, 
:iin  the  extravasation  of  blood  into  tbe  (-oiincctive  ti^^siie  of  tli<?  thigli;  this 
turn  suppurated  and  was  opened  by  ulceration  or  sloujjhiiie,  V^iit  without 
oecurrenccof  hemorrlaige;  the  man,  however,  ultimately  died  of  j^vjemic 
amcmia. 

EjcUmal  Circumflex, — The  following  case,  in  which  the  external  circtonflex 
y  of  the  right  thigh  was  ruptured,  Avas  under  Dupuytren's  care  at  the 
ifttel-Dieu;  it  will  prove,  from  iXa  resemblance  to  the  la.'it  in  several  par- 
of  much  interest  in  this  comieetion: — 

A  man,  aged  46,  a  cook,  in  running  round  a  table  in  the  kitchen,  citrnck  iho  outer 
uid  upper  p»rt  of  bis  right  thigh  against  an  angle  of  the  table.  Pain,  at  the  moment  of 
^njBrj,  was  very  acute ;  twelve  days  afterwiird,  u  swellingof  the  thigh  suddenly  rose  up  (in 
lilt  space  of  ten  minutes).  Leeches  and  resolvent  caUiplasms  were  applied.  Subsc- 
'li»«iily  tlie  swelling  leasened  or  increased  according  to  his  yxact  observance  of  quiutude 
"Mhe  reverse.  A  physician,  deceived  by  the  absence  of  pulsation,  made  an  incision 
fWriiifj  iwo  inches  long;  red  bloo*l  and  coagula  were  discharged.  The  wound  was  im- 
««ltaiely  closed,  and  the  patient  entered  the  Hotel-Dieu  on  November  30.  The 
ftgtit  thigh  presented  a  tumor  which  occupied  its  external  and  anterior  region.  Tlie 
'kin  orer  it  was  rather  leaden-hued  ;  there  was  irregular  tluclualion  in  it,  and  com- 
^  ftb«pnce  of  pulsation.  The  femoral  artery  and  the  dorsalis  [wdis  beat  normally. 
l^DTimi  announced  that  the  swelling  Imd  resulted  from  the  rupture  of  small  vessels, 
xuwA  by  the  Idow  received  on  the  thigh.     Diet  and  resolvents  were  prescribed.     A 


<  The  Lrnidnn  Medical  Jonrnal,  1786,  p.  391. 

*  KooTcan  Dictionnaire  de  M6d.  «t  de  Chinirg.  pratiquM,  t.  x.  p.  471.     Paris,  1672. 
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coroprcssor^  however,  was  kept  ready  to  suppress  any  liemorrhage  that  might  BUpervene, 
December  4,  towanlH  evening,  Iwo  cupfuU  of  red  blood  flowed  out ;  the  compressor  was 
]ilaced  on  tlie  fenioml  artery,  und  arrested  the  hemorrhage  ;  five  days  later  it  was 
removed  ;  pus  mixed  with  blood  and  containing  clots  was  discharged  from  the  wound. 
December  19,  some  8|K>ontul8  ot*  blood  escaped  ;  there  was  also  mild  delirium.  Decem- 
lier  22,  death  occurred.*  At  the  auiopty^  a  vast  cavity  containing  extravasated  blood 
was  found.     The  external  circumflex  artery  had  been  ruptured.' 

Bnpinre  of  the  l^pUtenl  Artery, — This  vessel,  notwithstanding  ita  sheltered 
ikOtfiitiou  in  the  lioxure  of  the  knee,  not  unfrequentl}*  sus^tains  a  traumatic 
lesion  in  the  rtliape  of  rupture.  Li  the  following  exanijde  the  |H>t>liteal  arten- 
wm  i>artiull y,  and  the  popliteal  veui  completely,  torn  across,  without  external 
wound : — 

A  healthy  young  man,  aged  19,  while  riding  on  the  front  seat  of  an  omnibus,  waA 
struck  on  lii*  left  knee  by  the  top  of  a  cart  drawn  by  a  runaway  horse,  which  drove  his 
knee  Imckwiird  with  great  force.  On  admission  to  hospital,  soon  afterward,  there  was 
much  contusion  of  the  knee  observed,  with  swelling  in  the  [wpliteal  Ppiice,  hut  no  sign 
of  I'mciure  nor  of  dislocation.  The  swelling  increased,  and  the  |iatienl  complained  of 
loss  of  sensation  in  his  leg;  the  temperature  of  the  leg  also  fell,  and  pulsation  could 
barely  be  fell  in  the  ^H>8terior  tibial  artery.  On  ausoultaiion  a  low  clicking  sound  was 
heard  in  the  course  of  the  |)OplitL'al  artery.  The  diagnosis  was  a  probable  rupture  of 
that  art#»ry.  Primary  amputation  above  the  knee  was  resorted  to,  and  the  |>atient 
ultimately  did  well.  On  examination,  there  was  found  extensive  eflusion  of  blood  into 
the  areolar  tissue  of  the  amiiutated  member ;  the  popliteal  vein  was  completely  severed  ; 
and  the  inner  and  middle  coats  of  the  poplitenl  artery  were  torn  through  and  separated 
from  the  external  coal,  which  remained  undivided." 

The  injury  of  the  ktiee-joint  which  complicated  the  case,  and  the  gangrene 
of  the  leg  which  waa  strongly  tLi\'ateiied,  ncccKHitatcd  the  |)ei'fonnai»ce  of 
nmputitti(»n.  However,  if  that  operation  could  liave  been  avoided,  and  the 
linib  ftrtvt^,  a  |>opliteal  aneurism  would,  doubtless,  have  renultwl  from  this 
lei^ion  of  the  artery;  and  I  believe  that  a  similar  lesion  of  the  inner  and  mid- 
dle coats  of  this  artery,  caused  by  violent  stretchings  n.-*  well  as  by  blows,  not 
unfrc<piently  gives  rise  to  |iopliteal  aneurism,  especially  when  that  affection 
occura  in  young  persons  who  have  neither  atheroma  nor  calcification  in  the 
walls  of  any  bloodvessel.    The  followuig  case  illustrates  this  }»oint : — 

On  March  2o,  1801),  I  \\x\a  called  to  a  young  man,  a^ed  about  21,  of  healthy  paren- 
tage, healthy  couHtitution,  and  good  liabits,  on  account  of  a  popliteal  aneurism  which 
had  relurnud  several  months  afit-r  being  apparently  cured  by  li<ptturu  of  the  superticial 
femorul  artery.  The  origin  of  the  aneurism  could  be  attributed  to  nothing  but  a  severe 
strain,  which  had  probably  ruptured  the  inner  and  middle  coaie  of  the  popliteal  artery. 
Flexion  treutmenl  had  been  employed  in  tbe  gunimerof  1808,  but  without  benefit ;  in  the 
autumn,  ligature  of  the  frmoral  had  Iwen  performed  with  appan-ntly  an  excellent  result. 
Early  in  March,  however,  the  disenjie  Imd  returned  ;  the  tumor  Imd  increa:*ed  rapiiUy.  On 
the  25tli^  when  I  wjw  called,  it  was  conmdi'rahly  more  than  half  as  large  as  my  tii«t,aud 
the  pain  was  intense  ;  all  the  signs  |»eculiar  (o  aneurism  wen.'  present.  Xotw)the:tanding 
conHnein^jnt  to  bed,  etc.,  the  lumor  eontinueil  to  irn^reiL-iO  with  great  rapidity.  Hi» 
homt:  did  not  permit  of  operative  treatment,  and  as  tht-  spt-rdy  employment  of  o[>erative 
measurra  was  impei^utivc,  on  account  of  the  great  size  and  rapid  gi*owih  of  the  swelling. 
I  had  him  Rent  to  St.  Luke's  Hospital,  on  April  12,  just  nineteen  days  alter  I  Hn't 
^aw  him.  There,  compression  of  the  Icmoral  artery,  both  digital  and  instrumental, 
was  faithfully  tried,  but  without  sueeess.  The  aneurism  then  appeared  almost  ready  to 
burst;  and,  as  a  lant  exjwdienl,  amputation  was  performed.  He  did  well  for  some 
time ;  but  pyiemiu  suftervened^  imd,  on  May  U,  cautM^d  his  death. 

1  Nouveau  DiclionnairH  du  Meil.  et  de  Cliirnrg.  pratiques,  t.  x.  pp.  467,  4tiM. 
*  BritUU  Medical  Juurnal,  August  2b,  1875,  p.  259. 
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case  of  popliteal  aneuriera,  opei-atod  on   by  Mr.  Janiea  Earle,  at  St. 
lolomew^s  llospital,  wai>  aluo  caused  by  a  strain: — 

John  Smith,  aged  about  50;  he  said  that  about  »\x  months  before,  he  had  fallen  from 
Afcaffbld,  and  tliai  his  leg  had  been  caught  between  the  rounds  of  a  ladder,  which  broke 
h'ufall;  that  he  immediately  tell  pain  in  (lie  upper  part  of  his  leg;  that  soon  uflerwurd 
Ubcg&n  to  swell,  and  that  the  swelling  had  gradually  increased  to  its  present  size.  On 
csuninatioD  there  ap[K»ired  a  large  hard  swelling  under  the  heads  of  the  gastrocnemii 
■iiDl««t  reaching  up  to  the  bend  of  the  leg.  Pulsjition  was  plainly  felt  in  it,  and 
there  was  no  doubt  of  its  being  an  aneurism.  The  tumor  was  now  increasing  very  fast. 
JiDnary  2d,  1792,  Mr.  Karle  tied  the  artery  a  short  distance  above  the  tumor,  on  Anel's 
^;  the  ligature  came  away  on  the  fifteenth  day,  and  the  man  made  a  good  recovery. 
Tfce  cac«  was  communicated  by  Mr.  Earle  to  Home,  who  published  it  in  the  London 
Vnltcal  Gazette.  I  believe  that  the  violent  stretching  to  whieli  the  popliteal  artery 
kii  bevn  subjected  in  this  case  ruptured  its  inner  and  middle  coatd,  and  thus  caused 
(he  development  of  an  aneurism. 

Rupture  of  the  Anterior  Tibud  Artery. — In  tbe  fi:ilk)wing  example,  this 
v»3el  was  burst  ojKin  by  a  blow  from  u  spade,  without  any  corresponding 
breach  of  the  integuments; — 

A  laboriog  man  had  noticed  a  slight  swelling  on  his  ankle,  which  gave  him  no  p>ain, 
■Rtil  he  struck  it  a  severe  blow  witli  a  spade  one  day  while  at  work.  Afterward  the 
■welling  gradually  and  continuou-^ly  enlarged.  An  explorative  incision  gave  issue  only 
lo  blood.  On  0{>crating  for  the  removal  of  this  Hwelling,  it  was  found  to  be  caused  by 
*  voaad  of  tbe  anterior  tibial  artery,  which  communicated  with  an  old  bursal  cyst.' 

Br  severe  blows  and  by  violent  strains  tbe  posterior  tibial  arteiy  may  be 
tTiptured,  ju5t  act  readily  aa  the  anterior  tibial,  the  popliteal,  or  tlie  feniond  ; 
Htnl  the  treatment  should  i^enerally  consint  of  briiigintc  i'^to  view,  |jy  suitable 
incisions,  etc.,  the  ends  of  tlic  ruptured  artery,  an<i  securely  tying  both  of  tbem 
■^ith  ligatures  of  prepared  catgut,  unless  there  be  some  complication  preeent 
"which  nec*is*itatcs  amputation. 

Rupture  of  t/te  Brachial  Artery, — Malgaignc  relates  the  following  case : — 

31.  Micliaux  received  at  the  hospital  of  LouvaJn  a  lad  of  ten  yt-ars,  wlio  had  dislo- 

his  elbow  backward  and  outward.     There  wtis  cotiHideraUle  sweUing,  but  the 

xiuliftl  pulse  still  continued  to  beat.     On  the  next  day  reduction  was  attempted,  with 

««iiitAnts.     On  the  third  day  it  was  again  unsuccessfully  attempted ;  and,  in  conse- 

^neoee,  llie  elbow  became  greatly  swollen,  the  nidial  and  ulnjir  arteries  ceased  to  beat, 

flsd  tlie  band  lost  alt  color  and  sensibility.     Gangrene  ensued ;  and,  six  duys  after 

^  loet  attempt,  M.  Michaux  performed  amputation  which  saved  the  patient's  life. 

^ximinutioD  of  the  amputfUed  limb  showed  a  rupture  of  the  bnichial  artery  and  median 

The  case  of  a  lad,  aged  18,  who  had  compound  dislociitinn  of  the  elbow  and  rupture 
«  ibe  brachial  aricry,  but  still  recovered,  is  reported  in  tlie  I^mcet  of  August  K,  1874. 
'^  articolar  suriace  of  the  lower  end  of  the  humerus  [jroirudt'il  through  a  lacentted 
*OQn(l  at  tbe  front  and  inner  part  of  the  forearm.  The  brachial  artery  was  foun<l  to 
l*  torn  across.     The  case  progressed  favorably  without  interruption.     At  the  end  of 

It  weeks  the  patient  was  sent  into  the  country  with   the  wnuml  healed,  and  the 

m  aocbylosed  at  a  convenient  angle. 

In  the  museum  of  St.  Bartholomew's  Hospilal,  Series  XIII.  88,  there  is  part  of  a 
bchial  artery  which  was  torn  straight  across  by  external   violence-     The  ptitient, 
iSid  ^9,  fell  with  his  arm  stretched  out.     At  first  he  seemed  little  injured  ;  but  pulsa- 
tion WM  lost  in  the  radial  and  ulnar  arteries.     In  a  few  hour?  the  arm  became  enor* 
■oofiy  swollen  and  Livid,  and  amputation  near  the  shoulder  was  performed.' 


>  British  M«dical  Journal,  January  U,  1873,  p.  43, 

•  Traits  dtjs  Fraolures,  etc.,  t.  U.  p.  153. 

*  yt.  Bartholoni«w'a  Hospital  Rejiorts,  vol.  ii.  p.  107. 
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Prlletan  reports  the  ca«e  of  Nioolat  Pochard,  a  yomtg  voldier,  who,  from  practuiiu^ 
liM  munuil  of  arms  wish  ibe  zeal  of  a  young  soldier,  acquired  an  aoeun^in  of  the  Icn 
bracbial  arlerj,  wbich  was  cauM-d  by  blow^  or  comtuionft  received  from  the  lock  of  hid 
I,  that  were  rerj  often  repeated  until  the  tunics  of  the  arterj  gave  way.' 


Jitipture  cf  ike  Axillary  Artery, — Many  examples  of  this  ksiou,  without 
any  oorreapoDding:  breach  of  the  intc^nient^t.  bare  been  nlaced  on  recorrl. 
Tlit6  aeciaeot  \&  very  eerioo?,  for  more  than  two-thirds  of  tne  reported  ca^ea 
have  proved  &taL  Moreover,  it  has  been  produced  in  manv  difiereut  ways, 
the  moet  important  of  which  I  shall  briefly  refer  to  or  descnbe. 

PcUetao  relate*  the  case  of  Gabriel  Lotigpre,  a  joankcyiaaa  maBOD,  aged  aboat  40. 
whose  axiHafy  artery  gave  wmy  ao  ihak  an  aBenim  fbcmed,  in  eocHcqneoce  of  the 
Ttaleal  stretchings  to  which  be  subjected  ii  ia  mspfiadia^  hineelf,  with  all  the  wei^i 
of  bis  body,  by  the  hand^,  from  ibe  pe^  of  his  sraffnldingi,  froia  tine  to  time,  in  order 
lo  a&eviaie  the  pains  of  rbtrumatlsm.'    This  case  proved  &laL 

Molt  reports  the  cai^e  of  Wm.  Haines,  aged  28.  wboca  be  Ibond,  on  examination,  to 
bav«  an  ancmisni  of  the  right  axillary  ancry,  as  large  as  a  goose's  egg,  with  tbe  f'oUow- 
tag  bistnrT :  "  Abont  seven  week^  b^bre,  be  received  a  visTent  straia  while  carr}'ing  a 
canoe  on  baod-bars  across  the  arms,  wbieb  was  liiBnwed  by  aa  eaicasiva  diseoloratioa 
of  the  skia  of  the  right  am,  extending  to  the  «heM«  and  atlcndgd  with  oonsidetable 
pain.  Tbras  weeks  safaseqaeat  lo  the  accident  be  obsuiied  a  sasll  swelliog,  about  the 
soe  of  a  pigeoa*s  egg,  aailer  tbe  rigia  ana,  which  bad  rapidly  mcrewsed."  Molt  tied 
the  safaciaTiaa  artery  above  tbe  davicle.     The  aiaa  aiade  an  exoelleat  recovery.' 

Ia  tbe  mMeam  of  the  Boyal  College  of  Sargeow,  Scries  XXV.  1995,  there  U  an 
axillary  anenrisai  wbi^  vras  caused  by  mptare  of  the  axiQary  artery,  frotn  the  falling 
«f  a  maa  on  ice  with  hb  arm  extended.* 


Inspertor-Geaeral  Sraan.  R.  N.«  has  catted  attention  lo  the  Aks  that  tbe  axiUarv 
artery  may  be  so  mocb  injured  by  tbe  sadden  and  violent  wrench  of  the  i»houlder  which 
gnaneis  snslain  when  expknaons  oec^  wbsle  in  tbe  net  of  landing  cannon,  that  gan- 
grene «f  the  fi«h  enswes  from  the  ocrinsioa  of  that  vnssel  Be  has  also  reported  three 
cases  in  point.*  Tbey  all  utuuied  fnna  explosions  while  id  the  act  of  nuaaiing  hosne, 
by  wbaeb  the  ramsMr  was  expelled,  and  the  ans  emipleyed  ia  loadiag  was  riolently 
la  aach  eases  the  artery  is  i^niiid  by  the  forcible  extensioa  of  tbe  arm, 
or  Ineeratioa  of  the 


Tbe  ixyoiy  6U£>taiiM?d  by  tbe  artery  o^ten  coosi«t«  of  roptaring  it»  inner  aiid 
Middle  ooala,  which  then  ivcurve  and  cloae  the  lumen  of  tbe  artery,  where** 
opon  f/rngKOA  doou  re^ult^  Dr.  Smait  point:t  out  that  when  gaxigreoe 
apoenrs  in  aoeh  cases,  amputation  near  the  ^honlder,  performed  wiuiout 
dfll^,  is  tbe  <mlT  expedient  that  can  save  tbe  patient. 

Suttilar  caoes  of  iq)ury  i>f  tbe  axilUn-  arterr  from  stxaiiiB  and  blows,  witb- 
o«t  any  external  wouuiC  ha^^  been  mentiooetf  by  Astoo  Kegr,  Le  Gros  Clark, 
ListOD,  Syme,  and  Gibb&  Sncb  caaee  with  many  inteiVEting  examples  of 
vuions  accideobi  belonging  to  tbe  Muue  catecocy  Law  been  collected  and 
anmng:ed  in  two  tablet^  by  Eug.  BoeckeL  in  tbe  ^^oaveaa  Kctionnaire  de  Med- 
«doe  et  de  Cbirame  Pratiqnee,"  in  tbe  Article  Ax^lkiru  (amaeMcr),  t.  iv.  pp. 
36i-9,  and  370-74.     Pari.^  1866. 

In  the  IbOowit^  example,  tbe  axillary  artery  was  raptured  by  passive 
iIb  made  Kir  the  relief  of  6ftl8e  anchyloBki : — 

aged  40-4^  of  rather 
by  rhciuaalie 


focibjp  heahh,  ImI  her  kA  ill  nniiff  joint  eonkplclely 
On  JanwT  10,  185ft»  ahoat  half  an  hoar 


•St. 

s 


rVbmgiesks  U  0.  Mk  K  !&.  ■  Op^  <it. 

Jwraal  oT  lb*  IMM  Sritnw.  vol.  viL  lOi,  pp.  SHMl. 
r^  Baspltal  Beporti.  tO.  U.  p.  107. 
iowmsl.  Sif4tMbt  SX  ISn,  pp..  MS,  3«SL 
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Bffg  some  unusuid  eflbru  in  the  way  of  passive  motion,  thert*  came  ^reat  awellin^  in 
^Mkfl  About  tlte  axilla,  which  increased  and  extended  by  degrees  about  the  shoulder  and 
up[ter  half  of  the  arm.  On  January  19,  Sir  James  Paget  saw  her.  She  looke<l  pale, 
feeble,  and  reduced  by  the  pain.  The  wliolc  axilla  was  distended  as  much  as  the  rtxed 
potsitiou  of  the  shoulder  would  allow,  with  a  tense,  firm  swelling,  mining  up  in  front  the 
pectoralis  major,  and  still  more  prominently  behind  the  teres  major  and  tatissimus 
•^orsi.  Pulsation  was  distinctly  felt  in  every  part  of  this  swelling.  A  rough,  blowing 
Mund  was  heard  all  over  it,  and  for  a  little  distance  above  and  below.  No  pulsation 
was  discernible  in  tlie  brachial  artery  or  its  branches.  Pressure  on  the  main  trunk 
above  the  aneurism  abolished  the  pulsation  and  bruit.  Complete  rest,  diminished  food, 
and  anodynes  were  recommended,  and  the  policy  of  delay  was  continued  until  April  23, 
when  the  increased  size  of  the  tumor  and  other  symptoms  made  an  operation  impera- 
tive. Sir  James  Paget  opened  the  tumor,  under  ehlorolbrm,  by  cutting  just  behind  and 
parallel  to  the  pectoralis  major  the  whole  length  of  the  axilla,  and  by  making  a  second 
cut  at  right  angles  with  this,  commencing  at  its  middle,  through  the  ji^H^toralis  major 
muscle,  straight  upward,  its  whole  width.  Raising  the  angular  f1a[is  of  the  X  shaped 
wound  of  opemtion,  the  suriace  of  the  great  mass  of  the  clot  was  exposed.  Two  small 
arteries  that  wer«  cut  were  tied.  The  clots  wer*^  scooi)ed  out  and  an  oval-shaped  aper- 
ture one-fourth  of  an  inch  long  by  one-tenth  of  an  inch  wide  was  found  in  the  posterior 
wall  of  the  axillary  ari»'ry.  Almve  and  below  it  the  vessel  appeared  sound.  Ligatures 
were  applied  aliove  and  1>elow  the  a|>erture,  and  the  vessel  itself  was  divided  between 
them.  The  loss  of  bloo<l  during  the  operation  wa*  under  six  ounces.  The  cavity  of 
this  aneurism  was  the  anatomical  axilla  exactly  tilled  and  distended.  The  patient 
made  a  goo<l  recovery.*  I  have  taken  space  to  give  all  the  steps  of  this  important 
ofwration,  and  almost  any  surgeon  who  is  about  to  undt^rtake  its  performance  will  con- 
cede the  value  of  Sir  James  Paget's  method,  and  probably  wish  for  greater  fulness  of 
detail. 

Dii*lix*ation  of  the  arm  at  the  &hotiUler-joint  is  sometimes  attended  by  rup- 
tim*  of  the  axilhiry  arterv,  without  any  ext4}fiial  wound.  In  other  wordfe, 
the  same  force  that  disidacoti  the  head  of  the  humeriw,  reridn  the  accom- 
jianying  artery  also,  na  happened  in  the  following  instance  related  by  Dr.  IL 
Adams:—' 

John  Smith,  aged  50,  was  thrown  down  by  a  runaway  horse.  About  ten  minutes 
afterword  he  was  brought  to  the  Jervis  Street  Hospital  *•  in  a  cold  perspiration,  pallid, 
and  apparently  on  the  verge  of  syncope.*'  The  left  humerus  was  found  to  be  dislo- 
cated into  the  axilla.  The  artery  accom|>anying  it  was  also  ruptured ;  blood  was 
exiravasated  into  the  axilla,  and  tliere  was  corresponding  tumetaction  or  ditTused 
aneurism:  no  puUe  in  radial  and  ulnar  arteries.  Dr.  Adams  easily  reduced  the  dislo- 
cation, which  he  proceeded  lo  do  at  once,  while  the  man  was  still  prostiiited  by  the 
"shock,"  and  by  the  concealed  hemorrhage.  Ten  days  later,  Mr.  O'lteilly  tied  the 
•ubclavian  artery.     The  man  recovered  and  lived  many  years. 

X^laton  states  that,  although  rnptnre  of  the  axilhiry  artery  in  conf^eqnence 
of  dislocation  of  the  shoulder  is  \Qvy  rare,  he  ha-s  obiierved  a  reiuiirkiLhle  ex- 
ample, attei\ding  a  diMplaocmeut  helow  the  gkMioid  eavity.  The  two  inner 
tunics  of  this  vessel  were  torn  to  a  very  small  extent;  a  false  aneutitsm 
re?inlto<l,  that  grew  rapi<lly,  and  obliged  hmi,  three  months  later,  to  resort  to 
ligation  of  the  sulMdavian  arfcry,  whirJi  he  prartistMl  alwve  the  elavirle;  but 
the  disorder  had  already  made  so  alarming  a  progress  tlint,  notwithstanding 
ihe  ligation,  the  aneurismal  eyst  hurst  ofien,  and  entaiknl  a  sad  terniiiiation 
fmra  secondary  hemorrhage.'  Elsewhere,  I  find  it  stated  that  the  patient 
Tvas  a  woman,  advanced  in  years;  that  the  aneurism  communicated  with  the 
cavity  of  the  joint ;  and  that  the  reduction  waw  ea^sily  ctfected.  From  the 
lost-mentioned  circumstance,  Xelaton  probably  inferred  that  the  laceration 

»  St.  Bartholomew's  HoHp.  Roport«,  vol.  ii.  pp.  lO.t-106. 

■  C^c!i»|Medi«  of  Anfttom/  nn<\  I*hysioln;iy.  nrtitlM  '*  Shoolder-joint,"  pp.  616,  617. 

*  ^^m#nB  d(*  pAthul<»gii!  ChirurgicnU-.  1.  ii.  p.  .ItiH. 
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of  the  artery  occurred  in  connection  with  the  displacement  of  the  caput 
humeri,  just  as  it  did  in  Dr.  AdamflV  case,  related  above. 

Profesflor  A.  li^rard  has  oWrvod  in  connection  with  a  (Hfilocation  of  the 
humerus  under  the  coracoid  pi-ocess,  a  rupture  of  the  two  iimer  tunics  of  the 
axillary  artery,  extenduig  through  ite  whole  circumference;  the  external 
tunic  was  stretched  out  as  a  slender  tube.  This  lesion  was  attended  by  obli- 
teration of  the  vessel,  and  gangrene  of  several  fingers,  and,  finally,  by  the  death 
of  the  patient.  The  absence  of  fiulsation  in  tlie  mdial  and  ulnar  arteries 
made  M.  lieraiti  suspect  a  lesion  of  the  axillary  artery,*  In  this  case,  doubt- 
less the  ruptured  inner  and  middle  coatd  recurved,  so  as  to  close  the  channel 
of  the  artery. 

Moreover,  Malgaigne  has  shown  that  nipture  of  the  axillary  artery  has 
occurred  in  coimectiou  with  most  of  the  common  forms  of  dislocation  at  the 
shoulder. 

In  some  cases,  however,  where  dislocation  of  the  humerus  has  been  thought 
to  be  present,  the  axillary  artery  has  been  found  torn  by  the  splinters  or  frag- 
ments attending  a  fracture  of  the  humerus,  there  being  no  dislocation  what- 
ever of  tliat  bone.  The  following  examples  in  point  have  occurred  in  the 
practice  of  two  very  eminent  surgeons : — 

A  man  fell  and  injured  bis  shoulder.  The  surgeon  who  first  saw  him  said  there  wa* 
a  dUlocation,  and  tried  to  reduce  it.  Being  not  quite  satiiified  with  the  result,  for  the  head 
of  the  liuinerus  slill  appeared  to  project  in  front  more  than  it  ought  to  do,  he  sent  for  Mr. 
Stanley,  who  thought  it  might  he  a  case  of  partial  dislocation  forward  (much  spoken 
of  at  the  lime  hy  Mr.  Ahemelhy).  Accordingly,  they  bound  the  arm  tightly  ucroM 
the  finest,  with  the  hnnil  rosiing  on  the  opposite  shoulder.  Calling  a  few  dnye  after- 
ward, Mr.  Stanley's  attention  was  aroused  by  the  fact  that  there  was  no  pulse  at  the 
wrist  of  the  injured  arm.  The  bandage  was  immediately  removed,  but  without  restoni. 
tion  of  the  pulse.  Many  years  later,  the  man  died,  and  Mr.  Stanley  carefully  examined 
the  part.  He  found  that  there  had  been  a  fracture  through  the  anatomical  neck  of  the 
humerus,  with  obliteration  of  the  axillary  artery  opposite  thereto.'  Mr.  Cnllender,  in 
commenting  ou  this  case,  fancies  that  the  inner  and  middle  coats  of  the  artery  only 
had  given  way,  as  in  Berard's  case,  which  I  hare  just  presented — where,  however,  the 
obliteration  of  the  artery  was  followed  by  death  from  gangrene ;  and  bis  view  of  Che 
case  is  [irohably  the  correct  one. 

Mr.  Skey*  met  with  the  next  example :  A  woman,  aged  55»  slipped  in  walking,  and 
fell  violently  to  tho  ground,  with  her  arm  in  an  extended  position.  A  day  or  two 
alYerward  she  was  seen  by  a  surgeon,  who  delected  and  reduced,  it  was  said,  a  disloca- 
tion of  the  shoulder.  Three  or  four  weeks  after  that,  Fhe  began  to  complain  of  a  swell- 
ing in  the  armpit,  which  appears  to  have  slowly  incrt^ased.  Two  months  later,  some 
bUx>d  escaped.  Then  she  whs  sent  to  St  Bartholomew's  Hospital  and  admitted  under 
Mr.  Skey*s  care,  three  months  subsequent  to  the  fall.  After  careful  consideration,  the 
swelling  was  laid  freely  open,  the  blood  turned  out,  and  the  axillary  artery  tied  above 
and  below  the  aperture  in  its  wails.  Subsequently,  the  patient  died;  and, on  autoptyt 
the  liumems  wiw  found  obliquely  fractured  in  its  upi^er  third  ;  the  wound  of  the  artery 
had  been  caused  by  a  (wVinted  piece  of  detached  bone.     There  had  been  no  dislocation. 

Tlic  procedures  for  riMluoing  dislocations  of  the  shoulder-joint,  eB|>eeially 
for  reducing  those  whirh  have  existed  some  cotisiderable  time,  are  quite 
liahlc  to  tear  the  walls  of  the  axillary'  artery,  atul  many  examples  of  this 
accident  have  been  placed  on  record.  In  some  of  tliem  its  occurrence  has 
speedily  been  followed  l)y  tlt^ith  from  t^hnck  uiul  hemorrhage, as  it  was  in  tho 
following  ciise  that  was  treated  by  Professor  Gibson  :— 

A  man,  aged  50,  presented  himself  with  a  luxation  of  the  right  arm,  of  two  months* 
standing.      Three  weeks  after  the  accident,  it  was  said,  four  strong  men  had  pulled  on 
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1  filfimens  de  Pmthologie  Chirurglcale,  t.  ii.  pp.  368,  389. 
*  St.  Bartholomew's  Hospital,  toI.  ii.  pp.  1GK2,  103. 


*  Ibid.,  p.  103. 
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the  urm  without  effect.  Five  weeks  subsequently  lie  was  bled  to  the  amount  of  twenty- 
Tour  ounce-*,  under  Gibiion's  direction,  und  uttemptfl  at  reduction  were  made,  first  with 
pulleys,  then  with  five  or  six  aftsistants ;  but,  thi»  patient  becoming  faint,  these  efl'ortd 
were  discontinued.  Already  a  considerable  axillary  swelliug  was  apparent,  when,  after 
two  slight  rotary  movf  ments,  the  head  of  the  humerus  suddenly  slipfH^d  into  ir^  place. 
But  the  artery  having  been  torn  acruss,  the  swelling  rapidly  increased,  the  patient 
becAme  blanched,  and  died  some  hours  aft«r  ilic  operniion.  On  atUopty,  the  axillary 
Artery  was  found  torn  directly  across  and  separated  from  itii  connections,  and  there  woa 
«  great  quantity  of  coagulum  in  the  axilla.' 

Delpech'a  caae  of  the  mayor  of  Niinea  belong  to  the  same  category :  While 
he  was  re<lueing  a  hixation  of  the  ami,  in  thus  ciwe,  tlic  extension  was  made 
by  six  assiatants ;  at  the  moment  of  reduction,  the  patient  turned  pule,  loHt 
consoiousnetw,  and  did  not  re<.'Over  it;  he  wiw  dead.  The  cause  of  death  waft 
rupture  oi^  the  axillary  artery,  aocorditie  to  M.  Riga!,  who  was  one  of  the 
eix  asssistanti?,  and  mentioned  the  fact  to  Malgaignc*  The  axillary  region  is 
capacious,  its  connective  tissue  very  loose,  and,  therefore,  when  the  axillary 
artery  is  openetl  suhcutaneouKly,  blood  may  be  effused  with  ejreat  rapidity, 
and  in  great  quantity;  and  this  concealed  hemorrhafije  may,  if  disregarded, 
and  if  the  patient  be  kept  in  an  ui)right  jwsture,  readily  prove  fatal. 

ProfesBor  Lister  lias  liad  a  ease  where  concealed  hemorrhage  of  tliis  sort 
urred,  and  the  accident  prove<l  quickly  fatal : — 

A  man,  aged  58,  had  dislocation  of  the  shoulder,  of  seven  or  eight  weeks'  standing. 
Reduction  was  attempted  by  manipulation,  and  subsequently  by  pulley^:,  no  undue 
force  being  exerted  by  either  method.  During  the  attempt  a  shar|>  crnwk  was  lieard  ; 
a  swelling  appeared  on  the  dort^ul  und  posterior  part  of  the  Kcitjiulu^  whioli  uUiiimtely 
reached  the  size  of  an  adult's  head  ;  it  was  due  to  a  rupture  of  the  axillary  urttTy, 
with  extravaiuition  of  blood  into  tfie  surrounding  structures.  Without  hesitation. 
Professor  Lister  cut  down  on  the  k|>oi,  and  peatclied  for  the  ruptured  vessel.  An  aper* 
ture  was  found  in  the  pcwitenor  juirt  of  the  axillary  artery,  and  a  ligature  was  applied  on 
eacii  side  of  it.  The  t>atient  rallied,  but  died  about  three  hours  al^erwards.  Necrotcopy 
showed  that  the  humerus  had  a  small  spiculiim  of  tx>nM  aiuiched  to  its  shaft,  which  was 
the  immediate  cause  of  the  rupture.  The  artery  itself  was  very  atheromatous.'  A 
tumor  of  this  description/as  large  as  a  man's  head,  would  require  for  its  production 
the  loss  to  the  circulation  of  an  immense  quantity  of  blood,  enough  to  produce  unaided 
ID  BUMt  copses  aniemic  exhaustion  of  a  fatal  nature. 


Verduc*  saw  in  a  reduction  of  the  humerus  at  the  shoulder,  the  axillary 
vy  torn,  and,  in  conai'<[uencc,  an  ancurisiu  wliich  speedily  prove<l  fatnl. 

tit*  witnesse<l  a  niniilar  accident.  Ptatncr'  citen  a  cast*  *>f  rupture  *>f  the 
axillary  artery  and  vein,  in  consequence  of  violetit  extension;  \vhich>  douht- 
^e*s,  proved  3j>eeiUIy  fatal.  Sir  A.  Cooper  mentions  a  ease  of  disslocation  at 
the  shouMer-joint,  in  which  reduction  was  easily  etfected,  but  a  false  aneu- 
Tism  fornieil ;  and,  the  sac  bursting,  a  fatal  hemorrhage  ensued.^  The  artery 
Was  found  diseased  un<l  rigid.  Mr.  Riviugton  reconls  the  case  of  a  man, 
ajred  71,  who  died  in  consecpience  of  heninrrhagc  innw  a  traumatic  anciirisni 
of  the  axillary  artery,  that  resulted  from  the  reduction  of  a  dislocutcd 
humerus.*    The  aneuriKnj  burst. 

The  sad  result  in  each  of  thci^e  eight  oaBes  hIiowb  how  great  the  danger  of 
<ieath  from  hemorrhage  real!}'  is  when  the  axillary  artery  chances  to  be  torn 

t  Institutes  and  Pmctice  of  Surgery,  vol.  i.  pp.  325-9. 

•  Traits  des  Fractarea.  etc.,  t.  ii.  p.  162. 

•  Medical  Tiraea  and  Oax«tle,  February  1,  1873. 

<  Malgaigne,  Traits  des  Practures,  etc.,  t.  ii.  p.  151. 

•  Ibid.,  p.  i:>l.  »  Ibid. 
T  On  Dislocationa  and  Fractures  of  tho  Joint«,  p.  371. 

•  Brit.  Ued.  Journal,  April  20,  1873. 
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in  eftbrta  for  reduciiig  dislc»cat<Hi  shoulders;  and,  iiifl-*inuich  as  death  may 
8j>etMHly  follow  tlu^  rujitui'e  from  Kulvteijumentary  hemorrhage,  as  well  as 
remotely  from  burstiiig  of  the  aneur'wmal  pouch,  and  external  heiiiorrhage, 
the  first  indication  in  the  treatment  of  these  earii*8  u  jilaiulj  to  re^tniin  the 
flow  of  blood  in  the  torn  vesael  by  comjtressing  digitally  the  subclavian  artery 
against  the  first  rib,  as  soon  as  the  axillary  swelhng  begins  to  appear,  and  by 
continuing  the  compression  imtil  the  jdaee  of  rupture  ea-n  be  ex|iosed  to  view 
by  incisions,  and  till  the  artery  itself  can  be  secui'ed  with  catgut  ligatures 
above  and  below  the  point  at  which  it  ha*  ffiven  way. 

This  accident  is  also  liable  to  be  followetf  by  gangrene.  For  example.  Pro- 
fessor Gibson  has  reported  the  following  case : — 

A  man,  aged  35,  with  a  dislocation  of  the  left  humerus  of  nine  or  ten  week»*  stand- 
ing, tor  whicii  four  uttemptji  at  reduction  had  been  miide,  was  the  patient.  Seveiv 
operative  measures  were  employed,  atid,  after  an  hour  and  three-quarters,  the  bone 
enupfred  into  the  i^lenoid  cavity.  At  8  o'clock  next  morning,  iin  uxiNary  swelling  with 
charHcteristic  pulsjition  was  observed.  The  swelling  increHsed,  and  at  3  P.  M.  next 
day,  tifty-lbur  hours  after  the  reduction,  the  subclavian  artery  was  tied,  and  the  tumor 
ceased  to  pulsate.  The  limb,  however,  became  gangrenous,  imd,  on  the  sixth  day  after 
the  o|>eration,  the  man  died.'  The  inner  and  middle  coats  of  the  artery  were  foaod 
torn  across  and  :$eparated  for  half  an  inch,  and  the  external  com  was  dilated  into  an 
aneuriamal  sac,  dating  probably  from  the  luxation  itself,  or  from  the  previous  attempts 
at  reduction  ;  during  the  la^t  attempt  the  sac  was  torn  0(>en  from  t>ehind,  and  an  enor- 
mous effusion  of  bloo4l  entered  the  joint  through  the  torn  capsule.  The  rim  of  the 
glenoid  cavity  was  fractured  anteriorly. 

In  the  British  Mediml  Journal,  May  18, 1872,  is  recorded  the  case  of  a  man, 
aged  38,  who  dislocated  his  humerus  and  had  it  redue<?d.  lie  was  then  ad- 
mittoil  into  the  Nortliainpton  Infinnarj'.  Gangrene  of  the  ami  ensued,  and 
the  man  died.  Fracture  of  the  coracoid  process,  chipping  of  the  head  of  the 
humerus,  and  rupture  of  the  axillar}-  artery,  were  found, 

Flaubert  lias  re])orted  the  following  ease  which  oceuriiHl  in  the  practice  of 
M.  Leudet: — 

A  sailor,  aged  57,  was  admitted  to  (he  hospital  at  Rouen,  with  a  dislocation  of  the 
arm  forwanl,  of  eleven  days*  <itanding.  Extension  was  made  by  eight  intelligent 
pupils,  and,  on  the  second  attempt,  the  reduction  was  effected.  But,  just  before  relax- 
ing the  extension,  the  patient  became  palttd,  his  radial  pulse  censed  to  beat,  and  an 
euormous  swelling  rutse  up  under  the  great  pectond  muscle.  There  was  intense  pain 
with  pul!*ation  in  (he  tumor,  and  the  wholo  arm  became  cold  and  livid.  Gangrene 
Uttlt!  by  little  look  possession  of  the  limb.  On  the  fourteenth  day  the  aneurism  burst 
in  two  pliicoH,  iind,  an  hour  aflorward,  the  patitnii  difd.  Tlie  axillnr)*  artery  was  found 
torn  eouip!e{idy  ncross  a  little  above  the  origin  of  the  scapular.  The  pecloralis  major 
and  tlie  conicoid  portion  of  the  biceps  muscles  were  also  extensively  lacerated.  The 
rim  of  the  glenoid  cavity,  too,  was  broken." 

Thin  accident  in  soinetiniOH  rtttende<l  by  di'uth  from  exhaustion.  For  ex- 
ample* Mr.  I)e  Morgan,  in  a  eliidoal  lee'ture,'  relatcji  the  case  of  a  man,  agetl 
54,  who  came  under  Kia  care  a  fortuiffht  after  the  reduction  of  a  dislocation 
of  the  shoulder,  imder  chlomform,  with  the  heel  in  the  axilla.  Extravasa- 
tion of  Iduful  into  the  axilla  occunvtl,  and  increased.  The  man's  strength 
failed,  and  he  got  rigors.  Afr.  I>e  Mori^an  laid  oj)en  the  swelling,  tunietl  out 
the  clots,  etc. ;  but  the  man  continued  to  ,sink.  At  the  nccroscopif  it  was 
impossible  to  detect  the  source  of  the  bleetling.  Amemic  exhaustion  arising 
from  U>ss  of  blood  in  the  form  of  a  concealcti  hemorrhage,  however,  is  one 
of  the  most  important  causes  of  the  deaths  which  result  fmm  this  lesion. 


'  Am.  Joum.  of  the  Medical  Soienoes,  pp.  13t>-141. 

■  Malgalgtit^,  op.  vit.,  t.  ii.  p.  l.'iS. 

*  British  Medical  Journal,  Janu.iry  6,  1872. 
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The  axillary  ftrtery  may  poseibly  be  torn  across  in  striving  to  reduce  dislo- 
cations of  the  ehouldor,  in  hik-Ii  manner  that  the  bloc'din^  may  spontaneoutdy 
cease,  that  the  extravasate<l  blood  may  undergo  al>8orptiou,  and  that  a  cure 
/nay  thus  ensue,  without  operative  interference.  I  believe  that  this  fortu- 
nate occurrence  is  exemplilicd  by  tlie  history  of  the  following  case  :— 

Professor  H.  B.  Sands'  was  ralletl  to  a  lady,  aged  86,  sev*ni  or  eiglit  weeks  alter  her 
rigbl  shoulder  had  been  dislocated  downward.  Soon  afterward  it  had  been  reduce<L 
About  ten  day?  later,  however,  the  dislocation  wa^  reproduced,  and  it  remained  in  that 
ifCmte  until  Professor  Sands's  visit.  The  patient  was  etherized,  and  a  very  moderate  eflbrt 
WAS  nade  at  reduction.  While  arranging  for  a  second  attempt,  live  or  six  minutes 
Bubeequently,  Dr.  Sands  thouplit  be  perceived  a  swelling  in  the  axilla.  lie  removed  the 
sln.'oi ;  ii  was  very  ap^tarent  that  a  bloodvessel  had  given  way;  there  was  a  quite  rapid  in- 
cr«ade  of  the  swelling  in  the  axillary  region,  and  it  was  very  soon  as  large  as  the  head 
of  a  child  at  term.  There  was  no  puUation  in  the  radial,  ulnar,  or  bracliial  artery.  No- 
thing in  the  way  of  treatment  was  done,  except  to  place  tlie  arm  by  the  side  and  apply 
a  bfuidap:?  ;  but  within  half  an  hour  the  skin  of  the  axilla  had  begun  to  show  discolora- 
tion, and  within  a  lew  hours  the  discoloration  was  very  marked,  and  extended  up  to  the 
shoulder.  The  patient  was  excessively  prostrated  by  the  accident,  and  at  one  time  it 
ffKined  not  improbable  that  she  would  die  fromsyncofM.*.  Hypodermic  injections  of  brandy 
were  given,  and  brandy  by  the  mouth  as  soon  as  it  could  bo  swallowed,  but  slie  remained 
in  a  very  low  condition  tor  some  time,  especially  at  night.  In  the  course  of  the  next 
day  after  the  accident,  the  extravasation  gave  signs  of  its  presence  quite  distinctly,  upon 
the  side  of  the  chest ;  and  atYerwards  it  could  readily  be  seen  on  the  side  of  the  trunk  aa 
low  as  the  pelvis.  The  discoloration  behind  covered  nearly  the  entire  scapular  region. 
There  waA  neither  fluctimtion  nor  murmur  over  the  extravasation.  There  had  been 
gradual  improvement,  and  although  pulsation  had  not  returned  in  any  of  the  arteries, 
the  limb  itself  presented  no  unfavoniblc  appearance.  The  patient  made  no  8[)ecial 
oomphiinl,  excepting  a  very  uncomfortable  tingling,  at  times  along  the  distribution  of 
the  ulnar  nerve.  Prolesaor  Sands  thought  that  no  vessel  except  the  axillary  artery  was 
ruptured,  was  surprised  that  the  rupture  should  occur  from  the  use  of  so  little  force, 
tad  was  gnitiBed  at  an  unex|>ected  recovery  from  so  dangerous  an  accident. 

The  rapidity  and  copiousness  with  which  the  blood  was  effused  in  tliis  case 
indicate  tlmt  noine  ]mx'^  veswel  was  opened  ;  the  di»apj>eamnce  or  ccrisation  of 
the  puliw  in  the  radial,  ulnar,  and  bnRrhial  arteries,  together  with  the  site  of 
the  tumetaction  iteelf,  pIiows  that  the  axillary  artery  was  the  vessel  ru])tm'ed. 
And,  were  the  axillary  artery  completely  torn  across  in  this  case,  it  was  quite 
within  the  range  of  posrtibility  for  the  ntgifed  ends  to  l>ecome  permanently 
closed  by  the  contrat^tioti  and  retraction  of  tliu  titrn  tunicn  of  tlic  artery,  huj;i- 
plemcnted  by  the  formation  of  a  conical  plug  fnmi  coai^iituni  in  each  end 
thereof,  which  would  become  organized.  The  natural  luemostasis  in  such 
cases  is,  no  doubt,  aided  consideraoly  by  tiistening  the  arm  to  tlie  trmik  with 
a  brciad  roller. 

The  Bwellings  api>earing  suddenly  in  the  axilla  during  attempts  U^  reilucc 
old  dislocations  ot  the  shoulder-joint,  whicli  tlie  FrencYi  surgeons  fonuerly 
called  tnmains  a^ricitnrSy  and  which  usually  ended  in  nn'ovcry  without  opera- 
tion, were  not  unfrequently  due  to  rupture  oi'  tlie  axillary  artery.  The  fol- 
liwing  example  of  tumeur  ah'icntw  occurred  in  the  practice  of  Desault: — 

A  man,  uged  GO,  came  with  a  dislocation  of  a  month  and  a  lmH**s  standitig.  The 
reduction  was  scarcely  achieved  when  a  tumur  was  suddenly  seen  to  rise  up  under  the 
great  |»ectoral  muscle,  and  extend  itself  towards  the  urmpil,  occupying  lin;illy  ils  whole 
extent.  The  pulse  on  the  affected  side  became  scarcely  i»erce|>tiblc,  and  \\\v  man  fell 
into  a  eyncoiM\  Desault  himself  at  Hrst  feared  that  the  axillary  arttry  was  ruptured. 
Methodic4d  pressure  was  applied  to  the  swelling  by  means  of  compresses  and  a  bjindnge^ 
which,  at  the  same  time,  kept  the  arm  fixed  against  the  trunk.    That  night,  acute  pain 


(  Medical  Rt>oord,  Jouuary  10,  1880. 
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about  the  shoulder  and  the  tumor  came  on  ;  next  day,  high  fever  also  uiipt^rtfd  ;  on  the 
third  day  they  left.  The  swelling  likewise  abated,  and,  by  the  fifteenth  day,  had 
entirely  disappeared.  There  still  remained,  however,  a  very  extensive  ecchymoeis;  but 
its  resolution  was  complete  on  the  twenty-seventli  day-' 

Considerable  light  is  thrown  upon  the  real  nature  of  the  lesion  which 
existed!  in  this  case  by  what  hapjx!iie<l  in  a  precisely  similar  case  related  by 
Ptdletan,'  the  tradition  of  which  Imd  been  preserved  at  the  115tel-l)ieu  for 
iilnioHt  twenty  years.  Whilat  violent  eiforta  to  reduce  a  dislocatiou  of  the 
humerus,  of  four  months'  standing,  were  being  made,  a  painful  tearing 
occurred,  and  a  large-sized  tumor  rose  up.  This  tumor  was  dcchired  to  he 
empln'somatous.  It  was  opened  by  an  incision ;  and  the  patient  died  of 
honiorrhage.  Some  of  the  eyo-witnesses  informed  Pelletan  tnat  there  was  a 
rupture  of  the  axillary  artery  with  extmvasution  of  blood.  Had  the  incision 
not  been  made,  the  patient  would  probably  have  recovered. 

Malgaigne  relates  another  case  which  ended  in  recovery,  without  opera- 
tion : — 

A  carman,  aged  44,  dislocated  his  humerus  forward  under  the  clavicle,  and  after 
ouifering  numerous  unsuccessful  attempts  to  reduce  it,  came  to  Malgaigne,  who,  on  the 
eixty-eighth  day,  also  attempted  its  reduction,  and  success  seemed  assured  when  he  saw 
the  subclavian  hollow  suddenly  elevated  by  a  tumefaction  which  almost  visibly  overran 
the  axilla  and  [mrt  of  the  shoulder.  Percussion  gave  a  dull  sound.  Auscultation 
revealed  nothing.  The  radial  pulse  continued  to  beat.  The  attempt  at  reduction,  how. 
ever,  was  at  once  abandoned,  in  order  to  avert  the  danger.  The  arm  was  immovably 
fixed  against  tlte  side,  and  the  tumor  was  covered  with  ice.  Some  hours  later,  the 
growth  of  the  swelling  seemed  to  be  arrested.  Soon  at^rwards,  an  enormous  ecchy- 
modts  apjteared.  On  the  ninth  day  absorption  had  bt'gun  ;  and,  on  the  twenly-S€<:ond 
day,  the  lumor  and  the  ecchymosis  had  vunislied.* 

Nfalgaigne  thought  that,  inasmuch  as  the  radial  pulse  was  not  aflected,  the 
axillary  artery  was  not  opened  ;  but  this  circumatauce  only  shows  tliat  the 
canal  of  the  axilliiry  Jirtery  was  not  obstructed.  Recovery  in  such  cases  takes 
place  without  the  obi  iteration  of  the  canal.  In  one  case,  analogous  to  the 
above,  Scarpa  obsen  t-d  that  the  wounded  cilges  of  the  arteiy  had  adhered, 
and  that  a  mere  liiic  of  cicatrization  wan  diHcoverable  when  the  artery  was 
slit  ojK.'n.  The  cimgubim,  shut  out  in  this  manner  from  the  cjinal  of  the  ves- 
sel, formed  a  tumor  which  was  attached  to  the  outside  of  the  artery.*  Hodg- 
son, also,  remarks  that  "an  aneurism  arising  from  a  pmicturetl  artery  some- 
times l>ecomes  tillctl  with  lamellatcd  coa^iilnm,  which  seals  up  the  orifice 
through  which  the  sac  communi<*ated  willi  the  artery,  and  the  cure  of  the 
disease  is  accomplished  without  the  camd  of  the  artery  being  obliterated  ;  the 
coagulum  is  absorbed,  the  sac  contracts,  and  the  orifice  in  the  artery  is  per- 
mantHitly  i  lc»sL"d  ,"*  ami,  in  support  of  this  view,  he  cites  observations  recorded 
by  Saviaixl,  Petit,  F'oubert,  Scarpa,  and  Jones,  It  is  obvious  that  when  a 
rupture  of  the  axillary  artery  is  lured  by  Nature  in  either  of  these  two  ways 
the  mdial  pul:*e  may  remain  unaffected  throughout, 

Si/wptoms  and  Diagnosis  of  Rupture  of  AziUarfj  Artery, — The  phenomena 
which  indicate  that  t\\Q  axillary  arter}'  is  ruptured,  are  those  that  arise  from 
a  rapid  and  copious  effuKion  of  blood  into  the  loose  connective  tissue  of  the 
anupit,  namely,  amvcUiiig  apix-aring  suddenly  in  some  part  of  the  axillary 
region,  increasing  quickly  to  a  great  size,  so  as  to  fully  occupy  tluit  locality, 
and  uttendeil  soun  by  discx)loration  of  the  integuments  with  intiltrate<l  blood; 
the  general  signs  of  hemorrhage  are  often  present,  for  instance,  pallor  of  coun- 


»  (Euvres  Chirurgicalei,  t.  i.  pp.  879,  380. 

»  Cliniquo  Chirurgicale,  t.  ii.  p.  95. 

*  Hodgson,  Diseases  of  Arteries,  pp.  469,  490. 
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tenauco  and  Tips,  weak,  rapid,  or  scarcely  perceptible  pulse,  and  great  debility 
with  marked  t'aintness,  or  eveii  coini>lete  syncope.  Tlie  charucterirttic  symp- 
toms of  aneuridni,  however,  are  very  frequently  absent,  as  the  examples  of 
this*  accident,  which  have  already  been  presented,  fairly  show ;  for  in  many 
of  thcni  there  was  neither  puIi^iUion  in  tlie  tninor,  nor  aneuri.smal  thrill,  nor 
aueuriBiual  bruit,  nor  even  circumscritied  tiinicthetifin.  When  the  aperture 
iu  the  artery  is  very  Hniall,  or  when  the  laceration  does  not  at  first  extend 
thmugh  all  the  coat^s  of  the  artery,  the  swelling  may  come  on  verj'  slowly  or 
very  irregularly;  and  this  ciivumstance,  together  with  the  absence  of  the 
syinptonia  which  characterize  aneurismal  tumors,  has  led  surgeons  of  deserved 
emitxence  into  errors  of  diagnosis  that  have  been  attended  with  disastrous 
consiHpiences,  The  f<dlowing  case,  reiM^rtetl  by  Mr.  Callender,  illustrates  in  a 
U8i^ful  manner  the  symptomatology  and  some  of  the  difficulties  which  may 
attend  the  diagnosis  of  this  accident : — 

A  gardener,  nged  61,  dislocated  his  left  shoulder-joint  by  a  fall.  The  luxation  was 
reduced  ;  but,  from  employing  pa-^sive  movemnnts  too  <toon,  it  reciimuU  At  the  begin- 
ning of  the  seventh  week,  Mr.  Calender  again  reduced  it,  under  chloroform,  by  cir- 
camdurtiou,  *' with  the  exercise  of  very  slight  force.'*  Immediately  niierward,  "a 
swelling,  rapidly  lifting  itself  and  projecting  the  pectoml  muscle,"  attracted  his  atten- 
tion. It  did  not  pulsate,  and  the  radial  artery  beat  nHtundly.  He  erroneously  thought 
the  main  artery  was  not  injured  ;  "  so  the  arm  was  confined  by  a  bandage  and  the 
patient  was  removed  to  his  bed/*  *^The  swelling  haviug  attained  considerable  size 
ceased  to  grow  larger,  and,  as  the  man  recovered  from  chloroform,  there  was  no  com- 
plaint of  local  |iain."  "The  following  morning,  the  patient's  general  condition  was 
good/'  n  The  swelling  beneath  the  ])eoioral  muscle  had  become  more  ditfustHl/*  "  so 
that  it  exlende<i  around  and  beliind  the  shoulder/*  *'  There  was  considerable  ecchy- 
BKNtis,"  ''as  low  as  the  buttock,"  *'  ami  the  entire  arm  was  aMU*matous/*  **  No  change 
occurred,  save  that  the  ecchymosis  begun  to  clear  up,**  and  the  jrdema  of  the  arm  w«s 
rapidly  subsiding,  until  the  fourth  day.  '*  Then,  after  straining  at  siool,  he  complained 
of  pain  aboat  the  shoulder,  and  it  was  evident  that  blooil  had  btn^n  freshly  e^useil/' 
**  The  radial  and  ulnar  arteries  continued  to  beat  normally/'  During  the  next  thirty- 
eight  ilays,  the  tumor  "did  not  muterially  increase  in  size.  But  now  it  again  enlarged 
Itself/*  "As  before,  no  pulsation  existed  in  the  swelling,  nur  wns  any  bruit  detected, 
carefully  as  it  was  naturally  sought  for/*  The  confinement  to  bed  and  the  local  mis- 
chief were  beginning  to  tell  on  the  patient;  it  was  decided  to  0|)erate,  about  six  weeks 
after  the  reduction  of  the  luxation.  An  incision  was  made  along  the  outer  border  of  the 
pe?cioralis  major,  and  was  intersected  by  another,  at  its  middle,  extending  inward  through 
ibe  whole  thickness  of  the  muscle,  as  high  as  the  clavicle.  When  the  great  cavity  thus 
o|i«ned  was  cleared  of  blood,  some  clots  were  seen  projecting  from  behind  the  pectoralis 
minor.  On  removing  them  with  a  finger,  a  gusii  of  arterial  blood  immediately  followed. 
This  bleeding  was  readily  checked  by  compressing  digitally  the  subclavian  artery  as  it 
came  over  the  first  rib,  and  the  distal  portitm  in  the  lower  part  of  the  opened  cavity. 
The  pectondis  minor  was  then  cut  through,  and  it  was  seen  that  the  bleeding  came  t'rom 
a  small,  roundish  a^ierture  in  the  up(>er  wall  of  the  artery,  and  by  pressing  on  this  spot 
all  hemorrhage  was  arrested.  The  vessel  was  next  more  completely  ex|>osed,  and  a 
ligature  was  passed  around  it  on  the  distid  side  of  ttie  af)erture,  and  then  tied.  A 
second  ligature  was  placed  on  the  vessel,  about  one  inch  above  the  first,  and  the  artery 
itself  was  cut  across  midway  between  them.  The  walls  of  the  vessel  were  considerably 
thickened.  The  principal  veins  and  nerves  were  uninjured.  For  four  days  the  patient 
did  well.  On  the  iifth  day.  the  arm  became  gangrenous.  On  tliu  afternoon  of  the 
teventh  day,  he  died  suddenly  with  symptoms  of  pulmonary  embolism."' 

Uail  a  correct  diaifuosis  l>een  juade  at  the  outi^et  of  this  case,  aud  had  a  plan 
of  tn-attuent  consistnigof  ade([uately  ronipres,siug  the  subclavian  artery  upon 
tlie  fint  rib,  and  likewise  the  tumur  itself,  aud  coufiuing  the  arm  to  thu  chest 

<  8t.  Bartholomew's  Hospital  Reports,  vol.  li.  pp.  96-100. 
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by  means  of  a  broad  roller,  been  judiciously  currieil  out  from  the  bepiinil 
it  is  not  improbable  tbat  the  issue  of  the  cai?e  would  have  been  fuvonible. 

Tlie  following  example  will  serve  to  illustrate  etill  further  the  Bywptonia- 
tolog}*  of  this  accident,  and  the  errors  of  diagno^iA  which  muv  attend  it : — 

A  woman,  aged  66,  sustained  a  dislocation  of  the  shoulder,  which,  at  tirsl  unrecog* 
nized,  was  reduced  at  the  end  of  six  weeks  by  a  "  bone^fietter/'  who  made  extensi 
by  the  elbow  and  wrist,  with  the  aid  of  four  strong  men.  The  arm  renuiined  engor; 
and  two  or  three  months  after  the  accident  the  [latient  entered  the  Hotel-Dieu.  Twel 
days  after  admission,  she  received  from  another  {tatient  a  blow  on  the  elbow*  which  det 
mined  the  apfvearance  of  a  tumor  in  the  axilla,  of  the  sice  of  an  almond  ;  and  a  pupi 
who  examined  her  at  this  time,  found  the  radial  pulse  already  absent.  Six  or  eight 
days  later,  the  swelling  baring  increased,  Dupuyiren  mistook  it  for  an  abscess;  he 
thrust  a  bistoury  into  it,  saw  a  jet  of  arterial  blood  escape,  and,  on  making  a  better 
examination  detected  an  obscure  thrill  in  the  tumor.  He  proposed  to  ligate  tlie  sub- 
clavian, a  bold  idea  for  the  period  (1810),  bat  Pelletan  would  not  allow  it  to  be  exe- 
cuted. Valsalva's  plan  of  tniatmeni  was  essayed ;  an  eschar  formed  on  the  tumor,  a 
hemorrhage  completed  the  patient's  exhaostion,  and  slie  died  ei^ht  days  after  the  punc 
ture,  and  fourteen  days  after  the  appearance  of  the  aneurisniul  tumor.  On  autopgy,  the 
outer  coat  of  the  axillary  artery  was  found  dilated,  through  a  s^tace  two  inches  long,  to 
a  diameter  of  one  inch,  where  widest.  This  dilatation  presented  on  its  posterior,  exter- 
&al  aspect,  an  aperture  which  opened  into  the  cavity  of  a  very  moch  larger  swelling, 
equalling  at  least  tlte  size  of  a  new-bom  infant's  head,  and  having  cellular  tissue  only 
for  its  wall.  Above  the  dilatation,  the  artery  wai  dry  and  hard  ;  l)eIow,  iu  canal  was 
completely  obliterated.' 

It  is  probable  that  the  employment  of  violent  extenBion,  in  this  ca^e,  was 
attended  with  rupture  of  the  itmer  and  middle  coata  of  the  axillary  artery, 
and  followetl  by  dilatation  of  llie  outer  coat  into  an  aneurismal  pouch ;  tbat 
the  blow  on  the  elbow  made  a  small  rent  in  tins  jKiuch,  untl  le*!  to  an  cftusion 
of  blood  into  the  connective  ti,^ue  of  the  armpit,  which  Dupmytren  punctured 
lx*cause  he  thought  it  to  be  an  abaoc*^.  Exjdoration  of  the  tumor  with  the 
groove<l  needle,  or  even  a  critical  examination  of  the  tumor  by  ordinary 
meant^,  would  have  prevented  this  sad  mistake. 

The  sudden  formation  of  a  large  swelling  in  the  armpit,  in  consequence  of 
a  lesion  of  the  axillarv  vtt^«*cls  resulting  from  a  blow,  or  from  a  strain  of  the 
shoulder,  or  from  violoiit  extentiion  oi  the  arm,  or  from  dislocation  of  the 
ann  at  the  shouldcDJoint,  or  from  eflbrts  to  re*luee  this  form  of  disloca- 
tion, is  but  seldom  due  to  anything  beside  a  rupture  of  the  axillary 
artery.  When  such  a  swelling  pul:^te«  and  presents  the  thrill  and  bruit 
of  an  aneurism,  there  is,  of  course,  no  difficulty  whatever  in  determining 
its  true  character.  But  this  is  wot  ot\en  the  case.  Generally  such  swelliiigs 
have  neither  pulsation,  nor  thrill,  nor  bniit.  When,  however,  pulsation 
oeasee  in  the  radial,  ulnar,  and  brachial  arteries,  simultauetnisly  with  the 
injury  and  the  apfK^irance  of  the  axillarj*  swelling,  it  is  indicated  with 
sufficient  c]e2imec«8  that  the  continuity  of  the  axillary  artery  as  a  canal  or 
tube  has  been  destroyed  by  the  accident,  or  that  the  lumen  of  the  vessel  has 
been  tille<l  up  by  the  lesion.  AXHien  pulsation  continues  in  the  arteries  of 
tlie  forearm  and  arm,  notwithstanding  the  tumefaction  in  the  axilla,  we  must 
bring  to  our  aid,  in  onlcr  to  determine  the  naturi'  of  the  tumefaction,  the 
situation  and  extent  of  the  suln-utiiueous  ecchyraosis,  the  gravity  of  the 
genend  signs  of  hemorrhage,  the  sha]M>  of,  and  degree  of  tension  in,  the  axillary* 
swelling  itself,  and  a  recollection  of  the  fact  that  there  are  but  three  or  four 
cases  of  nncomplii-ated  rupture  of  the  axillary  vein  on  record,  and  that  it  is 
an  accident  of  extremely  rare  occurrence.     Moreover,  when  such  a  swelling  is 

■  Pelletan,  Cliniqao  Chlmrgicale,  t.  ii.  p.  $3 .  Dnpaytrea.  Le<ons  Orales,  ^c  4d.  t.  Ui.  p.  13. 
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due  to  rupture  of  the  axillury  vein,  it  la  likely  to  Ik*  iuu<;h  less  tense  ami 
rtumled  tnan  when  it  is  due  to  ruoture  of  the  axillary  artery.  Tlie  con- 
titiuauee  of  the  radial  pulse  when  tiie  axillary  artery  is  torn  0f>en,  denotes 
ikkt  its  coata  are  fierforatetl  by  a  mnall  aperture,  tliat  it^  i.*anii\  RMiiaius  open, 
aod  that  jK>6isibly  a  cure  niay  be  etleelcd  by  coiiipreyKing  the  main  artery  ou 
tlie  canliae  side  of  the  swelliug,  and  by  binding, at  the  eaiuo  time,  the  arm  to 
ihc  tniiik  with  a  broad  rollf  r. 

TrmtincitU — Sir  Charles  Bell  i^elates  tlmt,  at  the  infirmary  of  Newcastle, 
rtTODg  efforts  to  reduce  a  disloi'ation  of  the  shoulder  ruptured,  at  the  same 
tiiue,  the  muHeles  and  the  axillary  artery,  so  that  it  was  necessary  to  resort  to 
imme<liiite  anii»utatiou.*  The  operation  failed  to  save  the  patient.  Synie, 
however,  haw  amputatcil  in  tliree  cases  where  the  axillary  artery  had  sua- 
Ijiined  a  rupture,  with  success  in  each  instiince;  and  in  cases  where  gangrene 
follows  this  accident,  amputation  in  the  upper  third  of  the  arm,  or  at  the 
■boulder-joint,  is  almost  our  Bole  expedient, 
Wurreu  tied  the  subclavian  artery  successfully  in  the  following  instance: — 

A  man.  aged  30,  disloc-uied  his  sliouhler  whilst  drunk.  The  reduction  was  immcdi- 
aklr  effected  with  the  operator's  boot  in  the  aicilla.  A  tumor  formed  in  the  armpit; 
fofty-three  days  afterward  it  broke  o|»en,  and  two  hemorrhages  ensued.  The  sub- 
dirtan  artery  was  then  tied  in  the  third  pnrt  of  its  course,  and  the  life  of  the  patient 
iMMTed.* 


In  the  cases  operated  on  by  ^lott  and  O'Reilly,  wliich  T  have  alreatly 
prteentt^,  ligature  cjf  tlie  subclavian  artery  was  also  followed  by  re<*ovcry. 
Bat  hi  another  cane  tliat  was  operate*!  ou  by  Nelaton,  also  presented  above, 

tlijature  of  the  sulxlavian  artery  in  the  third  part  of  its  course  was  followed 
b;  bursting  open  of  the  auourismal  jwuch,  and  by  death  from  secondary 
hemorrhage.  Furthermore,  Panas  has  reportcnl  a  case  of  axillary  aneurism 
»hich  supervenetl  fifteen  days  aft«r  reducing  a  dislocation  of  the  left  shoulder, 
ile  tied  the  8ub<.^lavian  artery,  external  to  the  scaloni,  but,  three  mouths  after- 
»«ds,  the  patient  died  from  suppuration  of  the  aneurismal  sac.  The  autopsy 
•Lowed  that  the  rupture  hud  involved  mainly  the  inner  and  middle  tunics  of 
the  artery,  and  that  it  liad  oet;urred  near  the  origin  of  the  suhseajHihir.*  These 
esises  of  Nelaton  an<l  Panas  clearly  show  that  ruptures  of  the  axillary  artery, 
when  treated  by  ligation  of  the  subclavian  in  the  third  jmrtof  its  course,  are 
Vfn-  liable  to  be  followed  by  bursting  open  of  the  axillary  swelling,  and  by 
^._.i    from  secondary  hemorrhage  or  Irom  8up[)unition  of  the  aneurismal 

"Blackman  tie<l  the  axillary  artery,  in  the  first  part  of  its  couree,  without 
["benetit^  iu  the  following  ease  : — 

A  pby»iciao,  aged  50.  presented  him^lf  with  a  dislocation  of  the  shoulder  down- 

"wwrA  and  inward,  of  sixteen  weeks*  dumtion,  one  unsuooessful  attempt  at  reduction 

Wring  been  made  ten  weeks  after  the  accident.     Chloroform  and  ether  (mixed)  having 

Wn  administered,  the   arm   was   uddueied,  rotated,  abducted,  and  elevated;    these 

tosipulations  having  been  continued  about  trn  niinutes,  tumefaction  appeared  in  the 

fcctOfal  r^on,  which  in  a  few  minutes  attained  considerable  size,  and  it  was  then 

'Mtd  that  the  radial  and  ulnar  arteries  had  ceoaed  to  pulsate.    Rupture  of  the  axillary 

Way  w«*  di«gno«ed.     The  axillary  itself  was  then  lied  in  the  upj^r  part  of  its  course, 

^ the  patient  died  on  the  twelfih  day  from  secondary  hemorrimoje,  occurring  at  the 

■« 'if  ligation.*     The  untoward  result  in  this  case  shows  very  clearly,  1  think,  how 

adapted  the  operation  of  Anel  is  for  affording  relief  in  all  similar  cases. 

tprigne,  Trait!  dee  FractiirtM,  etCi  t.  ii.  p.  151. 
ehcaa  Joamal  of  Ww  Medical  Science,  184b*,  vol.  xi.  p.  539. 

man  iHctionaatrr  <l<'  Mrftlecine et  de Chlrargie  pratiques,  t.  xiii.  pp. 492,  493.   Paris,  1870. 
liamUWu,  yracturw  aud  Uialoc&tioiui,  p.  667. 
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Sir  James  Paffct.  in  a  case  of  rupture  of  the  axillarr  arteiy  which  I  have 
already  pre^icnted,  laid  the  tumor  freely  oj>eii  by  a  x-*hai»ed  incision,  scooped 
out  the  clot^,  found  an  oval-ehapcd  aperture  in  tlie  ]x»sterior  wall  of  the 
artery,  ligated  the  artery  on  c^ch  nide  of  the  ai»erture,and  divided  the  vejssel 
it^'lf  midway  Ix-tween  the  two  ligatui^s.  The  loss  of  blood  attending  the 
operation  was  less  than  six  ounces.  The  patient  made  a  good  recoverj".  By 
the  same  j>rooedure,  which  is  in  substance  the  "-old  operation,"  Syine  also 
treated  with  auccees  two  cases  belonging  to  the  same  category.  In  such  oases 
this  method  of  ojierating  should  generally  be  preferred,  because  it  \s  much 
lees  liable  to  be  followed  bv  secondary  hemorrhage  and  suppuration  of  the 
sac  than  ligation  of  tlie  subclavian  artery  in  the  thin!  part  of  its  course,  or 
ligation  of  the  axillary  artery  itself  in  the  first  part  of  its  course.  In  i»er- 
forming  the  "old  oix'ration/  the  distal  ligature  should  generally  l>e  ap])iied 
l)clorc  tlie  proxiujal,  U^cause  the  tiow  of  blocKl  from  the  distal  portion  of  the 
arterj'  is  apt  to  give  the  surgeon  much  moi-e  trouble  than  the  hemorrhage 
from  the  proximal  portion.  The  surgeon  may,  indeed,  be  strongly  temptwl 
to  tie  the  subclavian  artery  in  the  thiSi  part  of  its  course^  on  account  of  the 
comparative  ease  with  which  this  ot>eration  can  be  peribrme<l,  instead  of 
cutting  down  upon  the  seat  of  the  rupture,  and  tving  the  artery  above  and 
below  it ;  but  if  he  listen  to  this  prompting  of  mdolence,  he  may  live  to 
sorely  regret  his  failuix'  to  employ  the  more  difficult  pro*'edure. 

Compression  of  the  main  artery  on  the  cardiac  side  of  the  lesion  has  not, 
I  believe,  receiveil  that  degree  of  attention  in  cases  where  the  axillar)^  artery 
ij§  rupturetl  without  external  wound,  and  blood  is  bcin|r  rM'»ured  in  great 
([uantity  into  the  loose  connective  tissue  of  the  armpit,  which  its  importam?e 
as  a  hicmostatic  mcastire  rt*ally  demands.  In  the  foregoing  jniges  I  have 
briefly  |tresc'ntcd  thirtv-four  cases  in  which  there  was  a  rupture  of  the  axil- 
lary artery.  Twenty-eix  of  them  ended  in  death,  and  oidy  eight  in  recovery; 
and  in  four  of  these  successful  cases,  no  treatment  whatever  was  employed, 
excepting  compression,  with  fixjition  of  the  arm  to  the  side  of  the  trunk  by 
means  ot  abandagc,  and  quietude;  and  in  one  instance  the  application  of  ice. 
When,  theix'foiv,  the  surgeon  has  thr  misfortune  to  witness  the  occurrence  of 
this  accident,  he  should  immediately  pnx-eed  to  e<'mpress  the  subclavian  artery 
against  the  first  rib,  for  by  so  doing  he  will  restrict  the  extravasation  to  a 
moderate  amount,  and  may  even  efiect  a  permanent  cui-e.  By  this  means  be 
(■an  at  least  prevent  the  concealed  hemorrhage  from  going  so  far  as  to  produce 
a  fatal  syncope  in  a  short  time,  or  anaemic  exhaustion  and  death  therefrom  in 
the  course  of  a  few  days,  lu  most  instances  of  extravasation  from  rupture  of 
the  axillary  artery,  as  soon  as  the  diagnosis  bciomes  cUiir,  the  best  course  for 
the  surgeon  to  pursue  is,  whik*  irontinuing  the  pressure  on  the  subclavian 
artery,  to  t-ut  down  upon  and  expose  the  axillary  artery  where  it  is  laceratetl, 
and  to  place  a  carbolize^l  catgut  ligature  around  it  on  each  side  of  the  lacera- 
tion, finally  dividing  tlie  vessel  itstlf  midway  between  the  tw<»  ligatuivs.  But 
when  the  surgeon  is  not  called  tt»  tlic  castt  initil  a  gix'at  extravasation  has 
already  occurred,  and  tho  armpit  is  hup-ly  disten<led  with  effused  blood,  the 
jiatient  at  tho  same  time  being  cold,  pallid',  atui  nlmont  jiulsoless  fn^m  shook 
and  hemorrhage,  vigorous  pressure  shodkl  instnntly  1m?  aj>plie<l  to  the  subcla- 
vian artery,  and  continued  unceasingly,  in  order  to  prevent  the  further  effu- 
sion of  blood,  until  such  time  as  the  patient  may  have  reactetl  sufficiently  to 
allow  the  performance  of  tho  operation.  Whenever  a  great  extravasation  of 
blood  has  occnrrod  in  conscfjucncc  of  this  K'sion,  no  operative  procedure  ex- 
cept tlie  old  oni',  or  amputation  at  tlu'  shoulder,  sliouM  Ix*  cnjployed ;  and 
generally  in  such  c;iscs  the  cure  should  Ix-  nttcniptcd  by  compression  supple- 
mented l>y  the'*  old  operation."  And,  inasmuch  as  this  <»jteration  is  not 
always  ea.sy  of  perlbnuance,  the  surgeon  will  probably  succeed  best  by  thor- 
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onghlj"  an<l  faitlil'ully  compressiLiig  the  lauiu  trunk  on  the  cai*diac  aide  of  the 
let^ion,  kee[>hi^  the  arui  at  th<?  saini!  time  faa?tone<l  to  the  chest  by  a  bnrad 
roller,  unless  he  iK)Sse4*t*os  more  than  ordinary  ability  for  operating  on  blood- 
vessels, and  hjus  the  aid  of  at  leant  cue  aissistaut,  who  id  almost  m  competent 
Ait  himself  for  such  nndertakiags. 

When,  however,  the  lacenition  being  but  slight  anil  restricted  to  the  iinier 
and  middle  coats  of  the  axillary  artery,  the  aneuri.«niul  tumor  i.s  developcnl 
but  slowly,  and  has  not  yet  attained  a  very  considenible  size — while  it  is  also 
quite  circumHirilKNl,  and  has  u  genuine  sac  or  a  wolUietined  wall  consisting 
of  the  external  tunic  of  the  artvry,  strengthened  outwardly  by  lamime  of 
condensi^l  connective  tissue — it  may  be  expedient  U>  tie  the  subclavian  artery 
ill  the  thinl  part  of  its  course  on  the  plan  of  Hunter,  as  was  practised  bv 
Mott  with  success  in  a  ciise  which  1  nave  already  presented.  But  in  all 
euscs  where  the  tumefaction  is  very  great,  or  is  caused  by  extravasation  of 
bhxKl  into  the  coiniertive  tissue  of  the  arrnpit,  the  only  plan  of  ligation  ail- 
mi^-^ible  is  the  *^>ld  ojteration/'  whereby  the  clots  are  all  taken  out,  an<l  the 
artery  itself  is  secured  on  each  side  of  the  lacei*ation,  and  alst>  dividc<l  mid- 
way iKJtween  the  two  ligatures;  for  when  this  pi'C)ce<lure  is  employed  in  such 
casai,  the  liubility  to  tltuxth  from  secondary  hemorrhage,  or  from  snppumtion 
of  the  aac,  becomes  very  much  less  than  it  would  be  wei-e  Hunter's  or  Anel's 
o[>eration  r>erformed.  Furthermore,  the  surgeon  should  never  make  haste 
to  use  the  knife  so  much  as  to  ignore  the  diagnostic  signs  of  this  lesion;  and 
in  their  absence  he  should  place  his  main  d<']»cndence  on  compression. 

Before  (luitting  this  Kubject  it  will  be  useful  for  me  to  jK>int  oiit  the  prin- 
cipal metlioils  by  which  ccMnpivssion  may  be  successfully  applie<l  to  the  sub- 
clavian artery  for  the  cure  ol  axillary  aneurism  ;  and  I  cannot  d*^  this  njore 
cle4irly  and  tersely  than  by  presenting  a  t'aw  examples  in  point : — 

A  man,  a^d  71,  under  the  care  of  Mr.  KricUsen,  in  wlium  the  aneurieiniul  tumor 
bmd  been  noticed  only  one  month,  had  compression  applied  for  twenty-tive  hours 
— digital  compression  for  eleven  houre  and  mechanicul  for  fourteen.  The  treat  na*nt  es- 
ientled  from  June  23  to  August  12,  und  rebulted  in  cure.' 

Mr.  Cooper  Forster  also  records  a  case.  Pressure  (digital  and  with  a  key)  was  ap- 
plied to  the  subclavian,  at  intervuls,  for  three  days,  with  tiome  benefit ;  and  thi-n,  under 
pUpcoform,  with  a  key  uUne  the  clavicle,  for  five  and  a  half  hour^,  vi^lh  euniplute  buc- 
CHh     It  WH>^,  however,  continued  tltree  hours  longer.' 

M.  Verneuil*  had  und»-'r  his  caie  a  man  suffering  from  an  aneurii^m  in  the  left  axilla, 
having  a  diameter  of  about  three  and  a  half  inches.  First  the  arm  was  carrieil  buck- 
ward,  pronated,  and  adducted,  and  tautened  in  this  position  to  the  thorax,  but  the 
patient  couhl  not  bear  this  jKwition  of  the  limb  any  considcrnble  length  of  lime.  Then 
digital  compression  of  the  subclavian  artery  (above  the  clavicle)  was  continued  for 
twenty-four  hour^i,  but  luid  to  \n*  nbandoned,  ta^  the  a^intauts  became  fatigued.  A 
thick  plaster  of  gypsum  was  now  laid  in  the  supra-clavicular  region,  and  digital  com- 
|ire^ion  was  made  tlirough  it  until  the  plaster  liud  become  hanlened.  From  the  model 
of  the  part  thus  obtained,  a  leaden  co^t,  wjighing  six  and  a  half  |>ound!4,  was  madis 
and  it  was  used  for  effecting  compression  of  llie  suhclnvjan,  its  jwtency  being  increjiKed 
by  means  of  a  handle.  The  (wiient  uliimai^ly  attached  lu  the  handle  three  baiidri, 
which  were  fastened  to  the  bed  in  variou.-s  directi^tns,  and  kept  tht-  mass  of  lewl  in 
place.  This  plan  succeeded  perfectly,  when  the  weight  was  increased  to  about  eleven 
poands.  By  this  means  the  subclavian  artery  was  compressed  during  six  or  seven 
lioors  daily  for  alK>ut  ten  weeks,  at  tiic  end  of  which  time  the  size  of  the  swelling  had 
become  reduced  by  nearly  one-half,  and  the  pulsationis  had  almost  ceaeed.    The  patient 
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WAS  now  dismissed  from  the  liuspilal.  bul  continued  to  Hpply  the  compreti^ion  at  home 
durincf  geveral  houra  duily  for  ten  month:*.  Several  years  later  he  re|>orted  ihut  the 
cure  WHS  complete;  the  pluce  of  tlie  nueuristn  was-  occupie<l  by  a  liard  mu&s  of  the 
size  of  ft  nut,  which  did  not  impair  the  usefulnew  of  the  arm. 

Generally,  compression,  applied  in  !«jme  of  the  w«y»  mentioned  above,  should  be 
faithfully  tried  before  resorting  to  operative  procedures  with  the  knife,  for  ihe  cure  of 
traumatic  aneurism  of  the  axilla. 

In  wusos  wliere  the  "old  o|x*nition*' is  pmctUed,  n  tlraiiia^^^o  ttibe,  tlceplj 
iuBerted,  elioulil  be  left  in  the*  wound.  Iti  euuL  cases,  also,  antiseptic  dress- 
ings are  of  gnmt  value,  and,  therefore,  should  be  exclusively  employed. 

When  the  torn  artery  huts  been  ligut^^  above  and  below  the  rent  in  its 
tunics,  by  this  method,  should  soLondary  hemorrhage  ensue,  tlic  wound  of 
operation  must  be  promptly  re<}i»eiied,  the  bleeding  point  sought  for  and 
found,  and  tied  anew  with  carbolized  ciitgut. 

Amputation  near  the  shoulder,  performed  without  delay,  U  lite  oidy  expe- 
dient that  can  save  the  patient  in  casett  where  gangrene  attacks  the  linib  in 
con8e<juence  of  an  occlusion  of  the  axillary  artery  reaultitig  from  nipttire  of 
itii  inner  and  middle  coats,  as  hapjn^ned  in  the  cases  reiM>rtvd  by  Professor 
A.  Berard,  and  Inspectt^r-Gcneml  rSmart,  R.  N.,  which  I  have  already  pre- 
sented.    In  tiuch  cases,  the  gangrene  nsnally  appoa.rs  lii-st  in  the  fingers. 

When  tlie  other  arteries  of  smiilar  mu^nilude  that  belong  to  the  extremi- 
ties, both  lower  and  upjier,  are  ruptured  without  external  wound,  the  treats 
mcnt  should  be  conducted  on  the  same  general  plan,  for  the  underlying  prin- 
ciples remain  unchange<l. 

Lackrations  of  tiie  Main  Arteries  of  the  Extremities  Caitsep  by  Frac- 
ture OF  the  Loxu  Bones. — Tliis  accident  has  often  In-en  met  with  in  the 
leg,  and  niuncrous  examides  of  it  have  been  rcportetl.  Duimytren  says 
that,  from  180t3  to  1825,  be  witnessed  as  many  as  seven  cases  of  diffuse  aneu- 
riMn  caused  by  fnictures  of  the  leg.  He  also  says:  "  It  may  be  that  practi- 
tioners have  overlooketl  this  serious  complication  of  fnictures  and  gunshot 
wounds,  because  they  have  regarded  it  as  beyond  the  oixlinaiy  resources  of 
art  to  cure ;"  and  he  adds  that,  "•  in  such  cartes,  the  universal  reconuuendation 
has  been  to  amputate."  But  tJiis  mcMle  of  treatment  has  been  attended  witL 
a  great  fatality.  For  exami)le,  relletun  ani]»ulated  the  thiefh  in  three  cases 
bdongine  to  this  category,  and  lost  two  of  his  jiatient©  by  di»ath. 

J.  L,  Petit,  in  a  txaeture  of  the  leg  without  external  wound,  stiw  the  artery 
which  passes  between  the  two  bones  (doubtless  the  anterior  tibial)  laid  ojteii 
by  the  sharp  edge  of  the  broken  tibia.  The  wbttle  leg  and  Iwt  became 
greatly  swelled  and  eecln'nio^ed  ;  tlie  iiart  also  iMH-aine  ciild  as  well  as  dis- 
colored, aiul  ;i[»iH'ared  gangrenous.  He  laid  open  the  leg  by  an  incision  about 
six  inches  in  length,  extending  above  and  belowthefracture,  and,  discovering 
the  open  vessel,  arrested  tlie  hemorrhage  without  tli^jdacing  the  bones.  The 
ca^ie  was  then  treated  iw  an  ordinary  compound  fnicture,  witli  success.  This 
innovation  was  a  great  improvement.  J5i\yer  uIpo  rcconjmendcd  this  plai\  of 
tn*atmetjt,  which  consists  essentially  in  cutting  down  upon  the  lacerate<l  artciy 
atid  tying  its  blee<ling  extremities. 

Dupnjnron,  in  180§,  tic<i  the  fcmond  artery  at  the  nuddle  of  the  thigh,  in 
a  woman,  aged  G2,  ffir  the  cure  of  a  diffuse  anetuism  resulting  from  a  simple 
fracture  involving  both  bones  of  the  leg,  at  the  junction  of  the  middle  and 
inferior  thirds.  The  fracture  was  oblique;  theix?  was  also  great  swelling  and 
tension  of  the  sun'ounding  soft  parts.  On  attempting  tlie  reduction,  I>upuy- 
tren  felt  in  the  calf  of  the  leg  stnnig  puRition,  distinct  to  the  eye  as  well  as 
to  the  touch,  imd  Kynchronous  with  the  heart's  action  ;  disappearing,  too,  on 
compi'essiug  the  femoral  artery,  and  jx'turning  on  the  withdrawal  of  the  com- 
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pre»tioa.  The  vessel  lact^rated  was,  in  all  prolmbility^  the  posterior  tibial 
nrtory.  The  application  of  tho  ligature  ijnnio<liiU<?ly  Bupi)re8Ho<l  all  furtlicp 
pul«iti<>n  in  tlu^  liunor.  On  the  sixth  day  the  hulk  of  tho  tnin<»t'  wan  already 
KsiscMic'tl  by  one-third.  The  woman  perfeetly  ivcovered.  Ueliierh,  in  1815, 
ftctin^^  on  this  iireee<h*nt,  liguttnl  the  fenmnil  artery  toward  the  upper  part  of 
the  thigh,  in  tiie  wise  of  a  po8tillion,  ugeil  30,  who  had  eustanied  a  simple 
comminuted  fracture  of  both  bones  of  the  leg  near  the  ecntre,  from  the  i)a«s- 
aife  over  it  of  the  wheel  of  a  lua<led  cart.  The  leg  was  discolored,  and  exee*- 
efvely  disteiide<l  fi*oni  turaefai^-tion.  The  tuniefuetion  it^^elf  pulsate<l  distinctly, 
espe<:'ia]ly  at  the  t'alf ;  thu  pulsations  were  syuchronouH  with  those  of  the 
heart,  and  were  controlled  by  pre«8Ui*G  on  the  femoral  artery.  The  patient 
ifi&de  u  good  recovery.  Dupuytren,  in  1818,  in  a  ea^e  of  compound  fmeture, 
'4BaploycKl  the  same  method  tliat  hml  been  Huccejwfully  eniploye<l  in  these  two 
case:^  of  himple  fiiicture  of  tlie  leg.  An  otfieer  was  shot  through  the  up{»er 
part  of  his  right  leg  by  a  pist4rl-ba]L  It  piiHtied  front  l>efore  liaekward  and 
inward,  traversing  tlie  inter* »sseou^  s]>aee,  and  injuring  i>oth  bones.  Severe 
hemorrhage  from  both  apei'tures  immediatel}'  ensuetl ;  it  wa^  arrested  by 
compresses*.  The  leg  swelled  and  became  acutely  painful ;  and  afterwani 
alanniugly  benundjcHi,  There  was  no  external  hemorrhage  until  the  thirteenth 
tUy ;  but,  meanwhile,  blo*»d  wa^  extrava«ated  ho  aa  to  form  a  diffuse  aneuritsm 
which  increased  day  by  dav  in  size,  and  exhil>ite<l  pulsations  Avhich  were 
»iynchronoas  with  those  of  the  he4M*(,and  immediately  ceased  on  con»]tres8ing 
the  femoral  artery.  The  hemorrhage  which  oecurred  on  the  ihirtceuth  day 
was  repeated  at  intervals,  and  givaitly  reduced  the  j)uticnt.  At  this  time 
Dupuytren  was  culled  in,  and  found  that  the  foot  and  leg  were  tumid,  jmrple^ 
cola,  and  benumbed  ;  that  there  was  a  teime  tumor  at  the  lipjier  part  of  tho 
leg,  which  expanded  and  contracted  with  eaeli  boitt  of  the  heart;  that  this 
sweliinir  wart  surmounte<l  by  two  aperturen,  one  in  front,  the  otlier  behind, 
made  by  the  entntnce  and  exit  of  the  ball ;  and  that  these  apertures  had,  iur 
the  lartt  few  hours,  been  closed  by  plugs  of  coaguUvte<l  blood,  wlTu-h  each  pid- 
Kation  threatencil  to  dislo<lge.  lortitiod  by  his  previtKis  success,  he  tied  the 
femoral  artery  at  the  middle  of  the  thigh.  .Before  tightAjuing  the  ligature, 
he  ascertainwl  that  pressure  on  the  exposeil  arteiy  arrested  pulsation  in  the 
tumor.     In  three  months  the  patient  pertectly  recovered.' 

Vemeuil,  in  1H59,  re|Mtrte4l  a  case  of  iHfl'nse  aneurism  fix>m  simple  fracture 
of  the  lesj,  in  wliich  a  new  and  much  .simpler  j>lan  of  trciitmcnt  was  etjually 
flucoeiKful.  The  patient,  being  on  horsebaek,  stniek  bin  leg  against  a  carriages- 
shaft,  and  l»n>ke  it,  but  iJie  fracture  was  masked  during  lifteen  davs  hy  tlie 
tjweUing.  Tho  swollen  region,  however,  was  tho  scut  of  ]KdsatM)ns,  syn- 
dirt-inous  with  those  of  the  femoral  artery,  and  disjipjx'aring  on  compressing 
""  tt  vessel ;  the  jtreseiu^c  of  a  murmur  or  bruit  was  always  doubtful.  Tlie 
arteria  dorsalis  ])edis  remained  unatt'ected.  t'<»mpression  ^interniittentjof  the 
femoral  artery  u|>on  the  pubis  was  made  by  the  ]>atient  himself :  afterwani, 
haiga  of  ehot  were  applied  over  the  coui-se  of  the  femoral  artery,  and  the  cure 
became  complete.  Thus  Vemeuil  avoided  both  amputation  and  ligation  with 
perfect  success.  Azam  luu?  published  a  case  of  ditlnse  aneurism,  with  pulsa- 
tion and  nmrmur,  that  was  caused  bv  simple  fmcture  of  the  leg  at  itri  hiferior 
jttrt,  in  which  a  cure  was  obtaine<l  by  compressing  the  femoral  artery  at  the 
pubis.  The  patient  himsi'lf,  by  means  of  a  watch-glass,  compressed  the  artery 
from  six  to  eight  hours  daily.  Two  montlis  utU'r  the  accident,  the  callus 
wa«  soHcl  and  the  cure  complete.'  Valcttc  (de  Lyon)  lias  reported  two  analo- 
gous caseH  in  which  a  cure  waa  also  obtained  by  compressing  the  femoral 

1  U-^as  Ontles.  t.  ii.  pp.  521  ft  ^^7.     Paris,  1830. 

■  r(uovf!»u  Uictioiin&ire  dv  Mcdeclut.'  et  du  I'Uirurgie  pratiques,  t.  xix.  p.  650.     Paris,  1674. 
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artery.  In  one  of  tbcm,  tlie  fracture  waa  comiilicatvd  Avith  an  extenuil 
wonml  of  the  leg,  and  with  scvei'o  primary  hcniarrhage,  whioh,  however,  was 
8Hpj»R>iirte(l  by  |)reKrtiirL'  ).'Oinl>imMl  with  tiie  local  use  of  the  pon-hloride  of  irf)n. 
On  the  twentieth  day  tlie  hemorrhage  reaj»peare<l ;  tlie  saniL*  meauh  were  again 
employed,  but  they  fuileil  To  coiitnd  it.  hinally,  Valette  (stop|»e<l  tlie  bfcd- 
uig  by  digital  conipressiou  <if  the  temornl  artery;  and  eompi*e6sion  thus 
applied  was  continia.(i  during  aliout  ti-n  ilays,  by  four  joumoymeulockimiitha, 
comrades  of  tlie  ]»atient,  who  ivlieved  each  other  every  four  hours.  The 
wounded  man  completely  ivcovei-ed.  In  the  other  inntanee,  eompre^ion  of 
the  femoral  artery  alrto  8Ucoeede<l,  but  the  nucoetw  waj*  perhaps  loss  striking^ 
because  the  hemorrhage  wan  less  severe;  nevertheless,  the  result  was  highly 
eneoumgiug  for  the  lutnn'  employment  of  etimi>re8eion.^ 

St/mptoms  of  Arterial  Ijaca'utkm  due  to  Fracture. — In  cases  of  simple  fme- 
ture,  the  (Kcurrence  of  this  aecident  is  denotetl  by  the  folUtwing  signs :  tume- 
faetion  tense  in  dianicler,  dist^olored  by  sidKutaneous  ecehymosis.  increasing 
rapidly,  and  jtulnating  synchronously  with  the  heart;  the  pulsations  tlieru- 
Bolves  ceasinu:  on  compressing  the  main  artery  ou  the  eai^Jiac  side  of  the 
swelling,  ana  returning  on  withdniwing  the  compivssion ;  and  the  tenseuests 
of  the  swelling  growing  marke<lly  loss  under  comjnessioii  of  the  main  artery, 
to  return  agjiin  when  the  eompix»ssion  is  discontinued.  The  j»eculiar  thrills 
ami  murmurs  which  are  f(ujnd  in  sjiontaneous  aneurisms  may  also  be  present 
in  dirtiisc  aneurisms  from  fnictm-e.  But  the  tlirill  is  oiU-n.  and  the  murmur 
sometimes,  altscnt  in  surli  lasrs.  For  instance,  in  Verneuirs  ca*e,  relatcnl 
above,  the  i»resencf  of  a  nnirniur  was  always  dubious.  When  the  arterial 
wound  is  very  smnll  or  very  nldtfpie,  neither  distiiu-t  pulsations,  nor  aiieur- 
ismal  tlirills,  nor  aneurismal  hrnits  aix;  to  be  found,  but  only  an  impulsion, 
synchronous  with  the  contraction  of  the  heart,  is  imparted  to  or  discernible 
by  the  hand.  In  an  example  pn-sented  by  Dupuytren,  a  sort  of  tivmulous. 
movement,  i!K*i*t*asing  and  diminishing  alternately,  was  j>erceptible  in  the 
swelling,  but  no  distinct  jxjlsiition.  This  tremulous  movement,  however, 
cea-sed  when  the  pojilitcal  artery  was  compresstHl ;  and,  at  the  same  time, 
the  swelliiig  was  observed  to  become  less  tense,  and  to  diminish  a  little  in 
volume.  The  treiuulous  movement,  and  the  tension,  and  the  volume  of 
the  swelling,  too,  were  restoi-ed  when  the  pivssure  wai»  remove<l  from  the 
artery.  The  diagnosis  was,  therefore,  not  doubtful.  Moreover,  in  certain 
jwiticntri  an  aiuMirismal  bruit  luis  been  rect>gnized  in  the  swelling,  when  pul- 
Bation,or  impulsion,  or  tivruulmis  innveiuents  have  Ix'cn  wholly  wanting  in  it. 
The  symptoms  of  diffuse  aneurisn*  may  not  ajtpear  until  several  days  after 
the  fracture,  because  the  artery  remains  unopeneil  until  that  time.  In  one  of 
Pelletan  3  cas4^,  tlicy  did  not  appear  until  the  scwenty-litYh  day.  In  such 
c&aes  the  artery  is,  lor  the  must  part,  [tenetratcMl  by  ulceiati(»n  from  pi\«ssure 
exerte<l  by  the  fnigmcnts. 

When  the  fracture  is  compound  and  the  hemorrhage  is  external,  the  blood 
is  bright  red,  but  it  mrcly  issues  in  jets.  As  syncope  approaclics,  the  Ijleetl- 
iug  can  generally  be  stopped  by  local  applications,  but  after  some  days  it 
Returns  as  strongly  as  ever;  it  may  do  so  again  and  again,  and,  if  they  be  not 
pn»|ierly  treateil,  these  successive  hemorrhages  nnist  end  bv  carrying  oti'  the 
]»atient.  One  of  Valette's  cases,  related  al>ove,  illustrates  this  |>oiiit;  bo  also 
does  one  of  Dupuytren 'a  examples. 

Fr.  Poncet'  presents  in  a  tabular  form  twenty-one  cofies  of  diffuse  aneuriam 
resulting  fmm  fracture  of  the  leg,  that  mvurre^l  in  the  practice  of  Ribes, 
Desault,  Dupuytren,  Dcli>ech,  Minmlt,  Lisfranc,  Guthrie,  Tra vers,  and  others. 


>  ll.id..  I.  xix.  p.  585.     VaHa,  1874. 

*  Noaveau  Diotlounjiiro  Ae  Mi'dootiio  ot  dn  CUtrurgi«  |iratupieft,  t.  xr.  p.  497. 
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ill  wliieh  either  ligution  or  coinitresi«iion  wua  rt'mirteil  to.  No  mention,  how- 
ever, is  made  therein  of  thoee  inHtuuccii  of  thi&  iiccident,  although  they  ai^e 
quite  numerous,  wliieh  liave  been  treated  by  anjputalinn  of  the  thigli,  or 
have  l»etai  allowed  to  run  their  ei)urse  without  wurgieal  interferenee,  and 
whieli  have  terniiaiitod  fatally  In"  hemorrhage  or  by  gangrene.  The  following 
is  a  brief  summary  of  the  tiibulated  e^ae^ :' — 

Ct^aw.    Deatbi. 

Ligature  of  ihv  fmnoral  artery  has  famished        .         .        .         .  S  1 

^^  Ligaciir<4  of  the  tibial  above  the  tumor 3  2 

^B  Lijjcaturu  of  the  pwrtuHfal         ........  li  — 

^H  Compression  applitvl  in  tlic  wouu'l         ......  —  2 

^H  Compression  apjilied  to  tht*  main  artery  above      ....  3  — 

^H  Add  th«  caseft  of  Verneuil  and  V'ulette  .....  3  — 

To  these,  Azam's  case,  related  above,  in  which  a  cure  was  obtained  by 
HttompreBsing  tlie  femoral  artery  at  the  pubis,  in  to  be  added,  whioh  'jives  in 
^ill  seven  example*  of  this  formidable  leniou  that  have  been  cured  by  mdirect 
compres^sion,  without  any  uceidcnt,  and  without  any  fuihire.  Ligatun^  of  the 
femonil  nrterv  at  or  above  the  middle  of  tlje  thigh  haa  furnislied  live  i^ecoveriee, 
and  one  death.  The  most  dangei^ous  plans  of  treatment  are,  beyond  doubt, 
compre-ssion  ajfplied  in  tlie  wound,  and  ligature  of  the  injui*e»l  artery  imme- 
diat<'ly  aln_>ve  the  tumor;  and,  therefore,  these  should  generally  be  considered 
as  inapplicable  to,  an<l  not  fMinnissible  for,  this  lesion. 

Appi'teiation  of  Alethuds, — There  are  foui*  distinct  surgical  ]>rocedures 
which  may  at  times  be  re<iuirod  in  treating  the  lacerations  of  arteries  which 
are  caus^Hl  by  fnictures  of  the  leg.  i\)  Iiulirect  comjiression,  that  is,  eom- 
pn^ssiou  of  the  parent  vessel,  or  art<*rial  trunk,  on  the  canliac  side  of  the  hu-e- 
'fBtion,  at  some  considerable  distjince  from  it.  (2)  Ligature  of  the  lacerated 
artery  itself,  on  each  side  t)f  the  lacenition.  (3)  Ligature  of  the  superficial 
femoral  artery,  at  or  above  the  middle  of  the  thigh.     (4)  Amputation. 

(1)  Coinpressio7t  of  the  fomoi-al  artery  at  the  pubis,  from  iU  iimocuoueneds, 
antl  the  remarkable  success  which  has  attendo<^l  its  use,  is  far  preferable  to 
every  other  plan  of  treatment;  and  the  surgeon  should  always  make  faithful 
Irial  of  it,  when  praciicaldci  before  proceetUng  to  operate  with  the  knife.  It 
is  always  advisable  to  make  digital  compression  in  such  cases,  if  possible; 
but  this  plan  of  treatment  nK^uircs  the  co-operation  of  at  least  several  intelli- 
gent assistants;  the.-w  are  not  always  at  hand,  and  in  the  country  especially 
Uie  BurgefMi  may  ofttimes  be  unable  to  luid  them.  lie  should  then,  if  he  can, 
rcisort  to  the  use  of  instruments  for  compivssing  the  femoral  artery,  such  as  I 
have  already  describe<]  on  pages  71  et  siyj.  But,  after  all,  there  will  Ihj  case^ 
in  wliich,  either  from  want  of  the  means  to  make  comprL-ssion,  or  from  faihn*e 
of  the  compression  itself,  recourse  nuist  be  had  to  other  ]>r(»cednri's, 

(2)  Tlie  "oW  operation^^*  that  is,  the  ligation  of  the  torn  artery  itself  in  the 
wound,  above  aitd  below  the  rent  in  its  tunic,  although  J.  L.  Petit  performetl 
it  with  success,  is  not  admissible  in  cases  of  siniple  fracture,  because  it  would 
C4>nvert  thom  into  compound  fractures.  Tlierc  is  no  pretext  under  which  u 
ffurgeon  «m  justify  liimself  in  voluntarily  converting  a  subcutaneous  into  an 
open  fracture.  But  in  cases  wliere  the  fracture  is  already  compound,  and  the 
bemorrha<je  is  extenial,  when  compression  of  the  femoral  artery  at  the  pubis 
i*  impracticable  or  ineffectual,  it  is  often,  perhaps  generally,  advisable  to  lay 
opeu  the  swelling,  by  enlarging  the  original  wounif,  if  nccessar}',  in  or*lor  to 

'  Tliere  are  alao  a  good  many  instances  of  Ihia  accident  on  record  in  which  the  "  old  operation'* 
^^as  performed,  or  reoovery  spontaneously  ooonired,  that  arc  not  mentioned  or  embraced  in 
HPoifcoet'fi  table. 
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iiml  the  lacerateii  artery  atid  secure  it  with  li^ittires  of  carl>oIized  catgut 
applicnl  oil  ojioh  Hide  of  the  ujtertiim  in  its  walls/  The  vxterual  wound  ahouhl 
then  be  dofknl  and  tivated  antiseptically. 

(3)  Lit^ntion  of  the  BU|>erfieial  femoral  artery,  at  or  alcove  the  middle  of  X\\\ 
thigh,  as  originally  recommended  and  pi-aetis^^^l  by  Dupuytren,  is  the  o^»eni- 
tion  which  ninnt  be  [►erformed  in  cases  of  ditfune  aneunsni  resulting  troni 
fracturej^  of  the  lep  that  are  simple  or  unatlende<i  with  external  wounds, 
whenever  compi-etwion  of  the  fenionil  artery  is  impracticable  or  prove**  inef-j 
fectual. 

(4)  Aviputaikm  at  the  knee  Aliouhl  l>e  j>erforraed,  without  delay,  as  soon  aa 
gangrene  a{»iKiai*s  in  the  toes  or  f<>ot  belonging  to  a  limb  where  thi«  aocidenl 
has  oreurrea;  and  there  is  but  one  eii*cumistance  besides  gantjrene  which 
makes  this  oix'i-at ion  a<lmis!*ib!e  for  the  lesion  in  question,  and  that  circum- 
stance irf  the  failure  of  all  other  plans  of  treatment. 

Tlie  surgeon  ahouM,  generally,  when  this  accident  has  occurred,  be  in  no 
great  hurry  to  o|>ei*ate  with  the  knife,  unless  there  le  external  heujorrliage 
not  amenable  to  compi-cfssion,  or  unless  gangrene  makee  its  api)eiirance ;  and 
then  he  cannot  ]ierfonu  the  operation  ot  ligation  ou  the'one  hand,  or  ampu- 
tation on  the  other,  to<;>  si.»ecHiily. 

Concerning  the  application  of  compreiwion  to  the  fenKiral  artery  for  this 
lesion,  the  surgeon  should  never,  in  an  excess  of  zeal  or  anxiety,  ignore  the 
fact  tliat  it  necfl  not  ftu:*i>end  the  ciividation  entirely,  neeil  not  even  act  *x>n- 
tinuou^ly,  in  order  to  eflcK^t  a  cui-e.  In  several  of  the  caines  ppesente<l  ahovi 
wl^ere  the  Hucct^w  was  most  striking,  the  compi-ession  was  intennittin*rl 
ajiplied,  and  in  tw<i  inntanceH  it  was  miule  by  the  patients  themselves.  Thus 
the  Hurgeon  may,  without  risk,  substitute  lor  the  intolerable  torture  of  the 
old  modes  of  compression,  a  ti-eatment  which,  in  oixlinary  ceases,  is  hannless, 
and  which,  in  a  few,  is  absolutely  painless. 

But  the  orcurrcnce  of  diffuse  traumatir  aneurism  in  eonseoucnee  of  fracture 
is  not  restrictc*!  to  the  leg,  idthoiigh  it  is  met  with  in  that  region  much 
orteiier  than  elsewhere.  Fracturen  of  the  thigh,  likewise,  are  not  unfre- 
queutly  coinf>licateil  by  lacerations  of  large  arteries,  and  by  the  apj^earance  of 
eanguineims  tumefacti*»ns  cttmmmdcating  with  the  canals  of  the  torn  vessels, 
which,  in  default  of  a  more  appropriate  name,  ai-e  calkil  diffuse  traumatic 
anenrismrt.  (Jiirlt*  presents  a  long  statistical  table,  ct»iitaining  twenty-five 
examples  of  this  accident  that  (X-currod  in  the  thigh,  leg,  and  arm;  four  of 
them  weix*  observed  in  the  thigh,  tirmO/  u\  the  leg,  and  nnc  in  the  arm.  The 
four  thigh  cases  were  reported  by  Bransby  Cooper,  by  Lyon  of  Glasgow,  by 
Trugen  of  Posen,  an<l  by  (Guthrie,  Tliree  of  these  {>atients  died  and  only 
one  recovered.  The  excessive  mortality  sulhciently  attests  the  gravity  of  the 
lesion.  The  tblknving  case  occurred  at  the  Middlesex  Uospital,  un<ler  the 
care  of  Mr.  Moore: — 

In  a  mtm,  aged  .Sf},  liavinp  simple  fracture  of  the  femur,  there  was  an  extensive 
swelling  o(  the  thi>5li,  together  with  bh  nrtfrial  bruit  in  sorae  vessel — not  die  femoral 
arU'ry — which  coulJ  he  felt  l>e!ow  the  seat  of  injury.'  The  symptoms  of  an  nrteriul 
wound  in  this  cum;  viz.,  tlit;  britil  and  swelling,  disappeared  under  the  inHiioncp  ot* 
lli«  ab.solute  rent  ol"  limh  and  jsrencnd  <]iiietude  of  l»ody  which  the  Iracturu  nect'!*>itated, 
tlnit  i<i,  without  any  sfieciiil  troatmunL,  atid  the  rnioture  itself  united  in  three  months. 

It  is  probable  that  in  the  examples  of  this  accident  met  with  in  the  thigh, 
the  branches  of  the  femoral  artery  are  the  seat  of  the  lesion  much  oftcner 
than  the  parent  vessel. 


>  (lAiidbuch  der  Lehre  vou  don  Knochonbraohrn,  Bd,  1.  S.  526-537 
'  HoIiuii^'h  SyBtem  of  Surgery,  aeooiid  cd.,  rol.  ill.  pp.  519,  520. 
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Tie  arm  case  c-ontained  in  Giirlt  s  statistical  table  was  reported  by  Pcrus- 

,.-JUlt,  aud  the  patient  recovered.     There  was  crushing  {zcrschmetterung)  of 

iw  external  contivie  of  the  right  liiinierus,  of  tlie  olecmrion,  of  the  radius, 

Midof  the  iilnii,      riic  following  arm  ease  was  under  Mr.  Moore's  care  at  the 

Af  if!(Ik*iex  lIoHpital,  and  is  of  special  vahie  in  this  connection,  heeauBO  it  illus- 

lj»tej  the  subject  uiuch  better  than  niuny  words  of  abstract  description: — 

A  woman,  aged  42,  iiijur**d  her  n*;lit.  arm  by  failing  down  $tiuri$  at  night,  and  prc- 

6*-Tit«l  Iierst'U*  next  day.     The  whole  Imnd  and  lort*4irm,  ami  part  of  the  upper  arm, 

^rrrr  U'nsely  swollen  and  covered  with  biillaj  ot  various,  but  principally  of  small  size. 

S«tuni  mixt-'il  with  blood  HUed  the  hiillic.     Fracture  of  the  olecranon  wtus  easily  made 

owt,  but  no  other  <»seou8  lesion  could  be  detected.     On  the  iollowing  day  the  gwelling 

-wu  largrr,  and  the  vesications  more  extensive.     There  was  an  aneurisnial  pulsation 

Ic  front  of  the  elbow,  strong  and  expanding,  hut  deeply  seated.     The  impuUe  extended 

lulf-iray  up  the  inner  side  of  the  arm,  and  more  titan  half-wuy  down  the  whole  palmar 

fturface  of  the  forearm.      A  distinct  bruit  was  heard  with  the  sletlioscope  in  front  of  the 

dbow.    The  two  arteries  at  the  wrist  beat  so  lorward  and  so  forcibly,  and  ap|K'ared  so 

DUfh  larger  than  ihosp  of  the  other  aide,  (ls  to  give  ibe  idea  that  they  had  been  raified 

Ufi  br  extnivasated  blood,  and  that  the  pulruition   wa^  communicated   to  the  distended 

»iieai)is  of  the  vessels.     The  skin  on  the   hand  was  dusky  from  congestion;  and  when 

llie  color  was  expelled  by  pressure,  it  returned   very  t^lowly,  showing  the  embarrassed 

Modition  of  the  circulation.     The  limb  was  everywhere  warm,  however,  and  there  was 

Mu^of  impending  gangrene.     At  the  consultations  various  opinions  were  expressed 

If  to  the  appropriate  treatment;  but  it  wixa  agreed  that  some  large  artery,  possibly  the 

bnicliial,  was  wounded.     It  was  ultimately  decided  to  watch  the  case.      In  the  evening, 

tit  swelling  was  found  not  to  have  increased,  and  the  hand  was  certainly  less  tense.     A 

munilfd  swelling  was  found  near  the  armpit,  in  the  neighborliood  of  the  brachial  artery, 

Ttiifli  appeared  to  be  the  end  of  the  clot  of  extrava.-iateil  hIoi)d.     On  tlie  following  ihiy 

(the  tiiird  from  llie  accident)  pulsation  had  ceased  in  all  other  parts,  and  was  perceptible 

wily  in   front    of  the   eII>ow.   over  a  space  about  as  large  as  a   half-crown,  and  not 

TOtmg.     Next  d'j.y  the  aoeurismal  pnli*ation  disiippeared,  and   the  swelling  afterward 

^ndrally  snbsided.     When  the  subsidence  was  sullicient,  fracture  of  the  lower  eji<l  of 

itie  humerus  was  detected.     The  case  did  well.'     This  cjise  shows  that  laceraiiotis  of 

lialtliy  arteries,   when  uncomplicated  with  external   wounds,  sometimes  show  a  re- 

lurkably  strong  tendency  to  recovery. 

Mr.  Be  Morgan,  in  a  clinical  lecture  at  the  Middledox  Ilospital,  also  cays: 
'' Ve  havo  liatl,  within  the  hwt  few  yeara,  two  or  throe  a\»efi.  of  simple  frac^ture 
where  there  wiis  a  large  and  rapid  etiuriion  of  hlood  beneath  the  skin,  and 
narkt^l  anenrihnml  pulsation  ;  in  which,  however,  arrent  o\^  the  hemorrhage 
fli-m-d  isp<-^iitaneously,  and  complete  absorption  took  place,  although  it  was 
<^rtliat  a  large  artery  had  been  torn  thriHigh.''* 

Oiffy^e  traumatic  aneurisms,  resulting  from  fractures,  when  they  occur  in 

''".'•liiirh  ur  artn,  should  be  treated  on  exactly  the  same  priiici[)]es  as  when 

tlf_v  iM.'cu  r  in  the  leg,  a  ihori  >ugh  discussion  of  which  acciden  t-s  has  j  U8t  been  pixv 

N^t«l.    I  must,  however,  add  that  examples  t»f  this  accident  occurring  in  the 

K'  rrio,  sometimes  recover  without  any  sj>ccial  treatment  of  the  arterial 

.    Such  a  case  was  under  tlu;  care  of  Mr.  Mitchell  Henry,  at  the  Midtllc- 

*^  iiospital.     The  posterior  tibial  arteiy  was  wounded,  in  a  boy  who  had 

f'DJple  fracture  of  the  leg.     The  diagufisis  rested  on  the  al^sence  of  pulsation 

"itLat  artery  and  the  presence  of  bruit  in  the  swelling,  together  with  a  pecu- 

'iw  rwtlcssnesg  of  the  limb.     The  fracture  healed  slowly  (in  about  two 

ftKJiiilm),  and  these  symptoms  gradually  subsided,  but  the  jiulsc  did  not  return 

iothea^bctod  artt^y.*    In  euch  case^  it  is  sometimes  said  that  the  arterial 

ifouad  heals  fi[>ontancousl3' ;  it  must  not  be  forgotten,  however,  that  but  few 

1  Ibtd..pp.  519.  520.  *  British  Medical  Journal,  January  C,  1872. 

*  Uoliiwe,  Syatoto  of  Sargery,  2d  ed.  vol.  hi.  pp.  A19,  520. 
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thiofTB  which  the  Burgeon  may  do  can  promote  the  cloeurc  of  the  torn  artery 
ftDd  Ui<;  abrioqition  of  tlie  e.\trava«at<Hl  blood,  more  ofFecttudly  than  the  fixed 
yamixoUj  u\mtAute  quietude,  and  equable  support  of  the  injured  jwrt,  with 
fCeneral  quietude  of  tlje  wliole  Ixtdy,  which  the  fnieture  and  its  dresisings  en- 
i'iinv,  Ojnii>n'ssion,diicilal  urinHtrumental,of  the  main  artery,  Rhonlil  always 
Ik,"  thoroughly  tried  in  trie  thigh  and  arm,  as  well  as*  in  the  ea^cs  of  this  acci- 
dent occurring  in  the  leg,  before  resorting  to  the  "  old  o|>eiiition/'  or  to  li 
tir>n  of  tlie  main  artery  on  Hunters  plan. 

There  is  good  ground  for  lin[>e  that  almost  all  arteric**  of  the  extremities, 

iboth  lower  and  upper,  when  woundeil  in  ea;*e:*  of  niniple  fracture,  will  hi'al 

iH'hen  the  fixed  |M>sition  and  quietude,  just  mentioned,  are  supplemented  by 

doquute  compression  of  the  parent  vee*sel.    The  apiicanince  of  gangrene  in 

fiuch  <*a>H.«  nccc^itates  the  immediate  performance  oi  amputation. 

JJiit  truuniatie  aneuri^im^  resulting  from  tVactures  are  not  confine*]  to  the 
ivgiouK  of  the  1l^,  thigli,  ami  arm;  they  are  also  found  in  any  part  of  the 
body  wlicre  an  artery  lies  Kuffiriently  near  the  bone  to  be  juerced  or  toni  by 
ii«  broken  fnigment*;.  Mr.  Huftk  and  Mr,  Curling  have  e^cn  ])laced  on  rei.H:>r<J 
ft  cBJoe  ui  which  a  traumatic  aneurism  formed  upon  the  ophthalmic  arterj'  iu 
oousequence  of  fracture  of  the  base  of  the  Hkulf.  In  both  caset*  the  carotid 
artery  wafl  tied,  and  in  both  with  complete  8uccesi5.^ 


L-ei-  .^ 
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The  large  arteries  of  the  extremities  are,  to  a  considerable  extent,  protected 
from  gunshot  perforations,  by  the  strength  of  the  fibrous  sheaths  which  in- 
vest them,  by  the  toughness  and  extensibility  of  their  own  tunics,  and  by 
the  re^idincss  with  which  they  can  nlip  nside  fniin  the  tnick  of  a  gunshot 
mirtsile,  owina;  to  the  fact  that,  they  arc  clastic  tubes,  and  that  their  contents 
are  liciuid.  By  these  means,  doubtless,  the  large  bkMKivesselB  often  ew-ajK." 
lot^ratioriH  from  bullets ;  and  in  this  way  we  can  account  for  the  fact  that 
such  arterieit  as  the  femoral,  the  I'arotid,  and  the  brachial  are  foutid  t<»  Ik* 
pnictically  uninjured,  althoui^h  lying  exactly  in  what  appears  to  be  rlie  track 
of  till!  missilu.  The  lute  civd  war  furnished  numenius  examples.  "A  iiuni- 
l>er  of  drawings  at  tlie  Army  Mciliail  Muwum,  exhibiting  the  course  of  balls 
diretrtly  in  the  track  of  the  great  bloo<lvessels  of  the  neck  or  of  the  linibs,fl 
illustrate  the  fact^  so  well  known  to  military  surgeons,  of  the  great  resiliency" 
of  the  laive  arteries."*  The  surgical  historian  of  the  British  Army  in  the 
Crimean  War  justly  oWrvee: —  h 

"The  nmount  of  this  resiliency  of  the  large  arteries  of  a  limb  is  much  greater  than^ 
U  luuaUy  >tup|>o80(l.  Thus,  in  a  soldier  of  the  dtith  Ue<iiment,  a  fnigmcut  of  ebell 
pBMiNl  thruiigli  the  ham,  between  the  artery  and  tht-  hone,  withont  injurinf;  either, 
ttJthuufrh  it  wuA  much  too  lar^  to  have  done  ho  witliout  displacing  the  vessel.  The 
man  iil'(4TwardH  died  of  diArrluea.  In  the  iHh  Ri'giracnt  a  similar  eii.>e  occurred,  but 
in  it  11  pnriifin  of  the  l>one  uils  «ooopeil  out  by  the  missile,  and  the  man  recovered.  In 
the  -iTih  K('}fiment,  a  large  piece  of  shell  ]>aAscd  through  the  upix*r  third  of  the  tliigb, 
U-(w(M'.ii  the  urti'ry  and  the  bone,  but  injured  neither^  and  recovery  took  place.**' 

NotwithHtnntling  this  wonderful  resiliency  of  the  arteries  of  the  neck  and 
•JCtromitiea,  which  oftentimes  enables  them  to  epi5if>e  all  serious  ii»jiiry  even 
wh<n  thoy  ftj»pcar  to  Ho  exactly  in  the  track  of  wounds  made  by  gunshot 
mUftU^  it  uot  unfiYKpiently  happens  that  they  sustain  solutions  of  continuity 

*  MisllnvChirnrglcAl  TrjutMottons,  Toli.  xxii,  xnrrfi. 

*  rimilar  No.  tl,  S.  O,  O..  p.  39. 

*  Surgical  Uietorjr  vt  the  Crimeaii  War,  vol.  U.  p.  340i. 
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the  impact  of  such  nuBsiles.  Exi>ericnco  has  sliown  that  theae  arteries 
nuiy  be  wounded  in  siioh  a  wav  as  to  have  their  italibreB  directly  ojwned  liy 
musket,  rifle,  carbine,  and  pirit^tl-balU,  by  cai^c-sliot,  and  by  fragments  of  sliells. 
It  aeeras,  however,  to  be  necessary  for  the  accomplishment  of  such  a  resuU, 
that  the  roi^ile  should  l>e  moving  with  great  velocity  at  the  moment  when  it 
plrikes  the  artery,  llom^  it  hupiH^'us  that  bullets  are  nnich  less  likely  to 
|»cnetrate  the  arteries  after  they  have  jtaissed  through  the  comjiact  structure 
of  the  long  lM»ne*i  of  the  exti-emities,  than  they  are  U'foiv  makiu";  such  a 
pa«62i^  through  osseous  tissue.  If  tlie  velocity  of  the  missile  has  been  con- 
.niderably  lessened  ere  it  impinges  again»?t  the  artery,  it  may  only  bruise  its 
tunica;*  but,  in  so  doing,  it  may  cause  as  much  damage  to  the  {>atient  as  it 
would  luive  done  by  o|>eniug  its  calibre. 

The  solutions  of  continuity  or  brejiches,  produced  in  the  walls  of  blood- 
vessels by  gunshot  missiles,  are  essentially  contused  and  lacerated  in  their 
nature,  and  usually  present  some  of  the  fejitures  which  belong  to  each  of 
Ihofie  classics  of  injury.  They  can,  therefoiv,  be  most  conveniently  considered 
in  this  place,  that  is,  immediately  after  the  contused  and  lacerated  wounds  of 

ies  have  been  discussetl. 
'  The  breaches  in  the  walls  of  bloodvessels  which  gunshot  projectiles  occa- 
mon  mjiy  be  separated  into  two  imiMirtant  groups: — 

lat.  Partial  or  incomplete  division  of  the  vessel,  considered  as  a  tube  for 
tbe  trani-mission  of  blood. 
2iL  C\)mpletc  division  of  the  same. 

We  find,  on  studying  attentively  the  debiils  of  this  subject,  tliat  each  of 
thffle  groups  prescntij  jx^culiaritics  in  res|>ect  to  phenomena  and  consequences, 
of  fio  much  im|M:)rtance  in  both  a  scieiititic  and  jtractical  point  of  view  as  to 
J».'maiiJ  for  each  a  separate  considcnition. 

Exiimples  of  guuff^hot  injuiy  in  which  the  wound  of  au  artery  constitutes 
Ae  sole  or  even  the  principal  primary  lesion  are  not  of  frequent  occurrence  in 
wrvical  practice,  ana  are  not  often  met  with  by  surgeons  even  on  battle-fields, 
Although  arterial  wounds  very  often  {(resent  themselves  as  complications,  it 
18  Mid,  of  irunshot  fractures  and  other  important  injuries.  On  this  point  the 
lale  Dr.  Otis,  the  distinguishetl  historiographer  of  our  civil  war,  remarks: — 

"The  nntnb«r  of  ca^s  re|K}rt«U  under  tbis  head  18  extremely  small.  In  the  cam- 
paign ol'  the  Army  of  tlie  Puinmuc,  from  the  Itupidan  to  the  Jamea,  in  Afay,  Juue, 
wd  JuJy,  1864,  of  a  total  of  30,-5O>4  gunsliot  wounds,  only  Iwenty-seven  belonged  to 
'I'i*  cillery.  The  Ciises  of  comfM>und  fracture  complieuted  with  injuries  of  the  large 
)^ttseli,  the  c&ses  in  which  limbs  are  curried  away  by  solid  shot  or  shell,  and  the  cases 
w  which  all  the  tissues  of  the  limb  are  disorganized  by  contuision  from  a  large  projectile. 
Mil  the  vitality  of  the  arteries  is  destroyed,  are  all  returned  under  other  heads.  Those 
onljare  included  in  wliich  the  caiiat  of  a  large  vessel  is  primarily  opened,  and  in  which 
ihi«  ti  the  pnnci[ial  accident.  Such  cases  are  to  be  sought  for  among  the  dead  on  the 
t«ttltvfirld,  rather  than  in  the  (ield  hospitals.*" 

Apia,  in  almost  all  the  cases  where  an  artery  of  conaidcnihlc  raagnitnde 
"Jte  heou  opened  by  a  ^ushot  nii'?aile,  which  are  brought  to  the  surgeon  for 
^^tineiit  on  the  tield  of  battle,  tlie  injured  vessel  is  found  to  bo  situated  in 
^  ^^  txtremities,  in  the  neck,  or  in  the  head,  but  most  frequently  in  the 
'j^reruities.  Guntiliot  wounds  of  the  crreat  arteries  of  the  abdomen  and 
^thorax  fail  to  come  under  the  notice  ot  military  surgeons,  not  bccanse  these 
'^^wola  escape  all  injury,  but  because,  whenever  they  are  opened,  death  usually 
YTspcalily  ensues.  1  am  fully  convinced  from  ]>erftonal  observation,  that 
"«*e  Vessels  arc  frequently  wounded  in  battle ;  that  such  itijury  is,  for  the 


'  S«e  Contosed  Woaods  uf  Arteries. 


«  Circular  No.  6,  S.  G.  O.,  pp.  38,  39. 
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most  part,  very  quukly  followed  hy  death  frcnu  horaorrhagc ;  and  that  thin 
form  of  gutirthul  lesion  should  he  i*aijkt*d  u.h  one  oi'  the  }iriiie]{Mil  tiiUHCf  ol" 
8udden  death  in  wartai'e.  The  subjects  of  tliis  form  of  gunshot  injury  almost 
always  perish  frx>m  hemorrhage  hefore  they  can  l>e  taken  up  fnjin  the  field, 
and  hence  they  arc  generally  reported  on  the  company-rolls  a«  killed. 

Partial  or  Incomplete  Division  op  Arteries  by  Gunshot  Missiles. — 
This  lesion  presenta  itself  in  two  jirincipal  fonns.  In  one  of  them  a  ei<le 
of  the  arterial  tube  has  l>een  carrie<l  away  ;  in  the  other,  the  vessel  has  been 
perforated  through  and  through  by  the  missile.  The  former  occurs  much 
oftcner  than  the  latter.  The  former  is  met  witli  in  vejisels  presenting  much 
variety  in  reyj)ect  to  size;  the  latter  only  in  large  ones.  But  the  cont^equeuoes 
of  the  arterial  wound  are  quite  similar  in  both  instances. 

The  Ibllowing  abstract,  and  the  wm>dout  which  accomj)anies  it  (Fig.  423), 
atfonl  a  most  excellent  example  and  illustration  of  the  partial  division  of  a 
large  artery  hy  a  cylindro-<'onoidal  bullet:  — 

A  soldier^  n^ed  1'.*,*  was  nccidenUiUy  wounded,  January  11,  1&66.  The  missile,  a 
oonoidal  muskct-ball,  entered  hU  right  side,  jurtt  bcluw  tliu  cartilugcs  of  the  tul&e  rWtSf 
pasAcd  upwardf  nnd  fractured  the  eighilt  rib ;  it  then  emerged  t'nim  the  chest,  and, 
entering  the  axilla,  traversed  the  arm,  and  [massed  out  at  the  top  of  the  fboulder,  without 

Fig.  423. 


Oonabut  voaad  of  tho  rl^bi  AXUIftty  ftrtary  ;  pl«eea  of  rluth.  tlrlroD  In  by  the  bftil, 
DiodHrHied  Iho  blvMlUg.     (Sp*«.  3974,  S«ct.  I.,  A.  U.  U.) 

Injuring  the  hiimerurt.  lie  was  takf  n  lo  the  posi-hospiiul,  in  a  state  of  syncope,  unable 
to  speAk  and  almuitt  piiUek-i«d.  lli»  extremities  were  cold,  and  he  was  8aid  to  have  lost 
a  bucketful  of  blood.  Powerful  siimulanta  wore  immediately  admini^ered.  Tlie 
bemurrhage  did  not  return  until  the  *JUlh,  when  be  lo^st  al>out  fifteen  ounces.  It  wa« 
stopped  by  vompres.>*io[t.  It  agutii  recurred  on  the  21st,  luid  be  lost  about  twenty 
ounces.  On  the  22d,  although  liie  pro.^tration  from  loss  of  blood  was  extreme,  it  was 
deemed  expedient  to  lie  (tie  axillary  artery,  which  wa»  accordingly  done  with  a  single 
ligature;  but  he  survived  iIm;  operation  only  a  ft!W  minutes.  During  the  o[»eration 
several  fragments  of  cloth  were  extracted,  and  also  two  pieces  of  the  axillary  artery. 
On  the  extraction  of  the  cloth,  hemorrhage,  per  saltum^  commenced,  but  it  wils  easily 
controlled  by  compressing  the  subclavian  above  (he  clavicle,  with  a  door-key.  Ne- 
croscopy— A  large  seniieireuhir  piece,  embracing  abo*it  half  the  calibre  of  the  ve&:*el. 
vas  cleanly  cut  out  by  the  ball  from  the  Aide  of  the  axillary  artery,  about  one  inch 
below  its  origin  ;  bniehial  plexus  uninjured.  The  fragments  of  cloth  and  Heah  which 
were  exfrjicted  during  the  o[»eration  had  doublh-SF  been  driven  into  tho  artery,  and 
their  dislodgment  by  accident  or  hy  suppuration  brought  on  the  secondary  bleeding. 
Such  n  wound  of  the  axillary  artery  usually  causcs  death  from  primary  Iiemorrhage  in 
about  five  minutes.  The  accompanying  woodcut  (Fig.  423)  represent*  the  sjwcimen, 
which  is  preserved  in  the  Army  MLniieal  Mus<mm. 

The  wound  woi*  inllioted,  whilst  the  man  was  lying  in  his  tent,  b}'  a  com- 
rade who  wm  hamlliiig  a  loaded  inuskot.  The  missile  wys  therefore  moving 
with  great  velooit}',  and  it  cut  rlcanly  out  a  larsjc  semicircular  piece  from  the 
Bide  of  tho  axillary  artery,  enibrm-itig  abimt  une-half  its  calibre.  Genendly, 
when  large  arteries  are  laid  open  by  gunshot  missiles,  the  wounds  are  inllictetl 
at  shf>rt  range  by  small-ami  projectiles,  the  missiles  moving  with  great 
velocity  at  the  moment  of  impaot;  espwially  when  such  arteries  as  the 

1  Med.  and  Surg.  History  of  tho  Wu  of  the  RebolHou,  First  Suf^.  Vol.,  p.  553. 
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,  the  carotids,  the  axillary.  an<l  the  bnn-hiul,  are  involved.    But  wounds 

I  at  lou^  niijgo  by  thu  Muuie  clusa  of  jirojectiles,  niay  be  attoudod  with 

tusion  of  these  arteries;  or,  from  their  resiliency,  they  may  csca^H;  all 
prvciable  injurx". 

An  important  fact  connected  with  this  c^ase,  wherein  the  main  artery  of 
upfiiT  extremity  was  cut  half-way  acrosa  by  a  cylindnwonoidnl  l>all, 
one  inch  iKilow  where  it  is  called  aubclaviun,  is  that  the  bits  of  cloth 
carried  into  the  wound  by  the  ball,  and  the  occurrence  of  syncope,  8to]>pcd 
iVtt  primary  hemorrhage,  Another  important  tact  is,  that  the  bleeding  was 
restrained  for  nine  days,  that  is,  until  the  bits  of  cloth,  pieces  of  flesh,  and 
oc^'luding  clots  liad  bec^.tme  loosened  and  detached  by  suppuration. 

The  Ibllowincr  abstract  aiid  woodcut  (Fig.  424)  present  us  with  another 
UHtam-eand  illustration  of  the  incomplete  division  of 
ilarp;  artery  by  a  cylindnx*onoi*lal  missile: —  Fig*  424, 

A  corporal,  agfd  22,'  was  wounded  May  3»  1863,  by  a 
i-otioidfll  inuAkeUball,  whicli  entt^Tt^d  the  nof^o  and  eseapud 
iwf  the  right  ear,  having  sliatt^rfil  ilie  right  .superior 
nasillfl  in  its  course.  Sliti^ht  hemorrhagi!  began  on  the  Dili, 
Mt  il  yielded  lo  compression.  It  recurnnl,  however,  Sfveral 
tiibfiwith  ^n?at  profus**ncss ;  the  patient  became  trantlc  with 
Kbrin,  and  prevented  all  attenipt:^  at  compression,  etc.;  and 
'iSti,  ntiit-j  suddenly,  from  hemorrhage,  on  tho  llih — eight 
4t) after  the  cahualty.  The  specimen  is  represented  in  the 
•ttcopanying  woodcut  (Fig,  424),  which  shows  the  terminal 
ponioa  ot  the  common  carotid,  the  Hrtit  portion  of  the  in- 
Iffttlcarrnid,  and  the  external  carotid  from  its  ori;;in  up  to 
wi  beyond  the  j-ite  of  the  gunshot  lesion  of  its  walls. 

bthis  cQ&c  the  primary  hcuiorrhaffe,  which  donht- 
l*»  was  r>evere,  ocuHcd  on  the  approaL-n  of  syncof kj  ;  for 
-'  d  and  lact-rated  tissue*  snrKiunding  the  track 
:\  adordod  a  eood  lodgment  for  a  coagulum 
'"j'lii^  the  wonnd,umt thus  stop  the  outflow  of  liltmd. 
^ic  hemorrhage  was  reatraiucd  until  the  sixth  day, 
fhratho  bnil-ijd  and  lacerated  tisanes,  or  the  slough, 
^umumdirig  the  hole  made  by  the  ball,  began  to  get  loose,  preparatory  to 
(heir  diiicharge  by  ulceration. 

The  following  abstract  and  woodcut  (Fig.  425)  also  illustrate  in  a  useful 
Bikiiiier  the  partial  division  of  a  large  artery  by  a  gunshot  projectile: — 

AMMier,'aged  25,  on  July  3,  18G3,  received  &  gunshot  wound  of  the  neck  and  face. 
On  the  'dth,  secondary  hemorrhage  from  the  external  carotid  artery,  to  the  extent  of 
'Mve  imnces,  occurred.  On  the  lOlh,  the  common  carotid  was  Ligated,  three-f)uarter8 
c^ttincb  below  the  bifurcation.  The  hemorrhage  did  not  return  ;  button  the  13th, 
'^  |iiii*'nt  <Ii^:'d.  The  sftecimen  is  represented  in  the  annexed  w»xwlcul,  which  sliows 
^0  ibr  li-^Ioft  of  the  external  carotid,  the  ligature  in  position  on  the  terminal  portion 
'^  ilie  common  Girotid,  etc.     (Fig.  425.) 

-4*  in  the  la^t  cikk-,  so  in  this,  the  hemorrhage  waa  refttraincnl  by  the  coagu- 
''i'atliul  pluggwl  tlic  wound  until  the  sixth  day,  when  the  nlougli  began  to 
*piirate.  But  the  8ec(»ndary  bleeding  which  then  occurred  was  arrested  by 
Jfiig  the  common  carotid  artery,  and  did  not  return.  The  patient,  however, 
•W  three  days  after  the  o{>eration,  probably  from  anaemic  exliaustion  caused 

• »-'  -■■-•X.  nirttnryof  the  Warof  the  RebeUion,  First  Surg.  Vol.,  p.  3i)t>;  also,  Catalogue 

*flr  MiuHeuiu,  p.  455. 

'  Ji«rj   Aui  s'lfg.  UUtory  of  the  War  of  the  RebeUion.  First  Surg.  Vol.,  p.  420, 
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Fig.  425.  bj  the  loswri  of  blood  which  had  occurred  before 

the  ojtenition. 

All  exaruple  of  thU  fomi  of  injury  that  oc- 
cnrrt-ii  in  the  lower  extremity,  will  be  useful : 
Colonel  Roderick  Muthewnj,  (*onimandin^  the 
3'2d  New  York  Volunteers,  was  wounded  m  the 
battle  of  CraniptoTi  (iup,  Mui'yland,SeptenilK'rl4, 
1862,  the  hall  |iassiiig  through  h\A  right  leg,  and 
fracturing  the  lilmht  in  iu  course.  Cold  wat4.'r 
dres^sings  were  applied.  Six  days  alter  the  casu- 
alty, a  slight  discharge  of  dai'k-colored  blootl 
occurre<l,  and  two  dayn  afterwards  was  repeated ; 
the  whole  amount  of  both  hemorrhages  did  not 
excee<l  four  ilui(i<uniccfl.  Xo  further  hlctiling 
apitcared  until  the  {Seventeenth  day,  when  al>out 
a  pint  escaped,  not  enough,  however,  to  cause 
»sync<»i»e.  Next  day,  under  chloroform,  the  coagn- 
lum  W118  removed, when  conHi<ieral>lo  hcmorrliage 
followed,  coming,  aw  wjis  soon  a*>certaine<l,  from 
the  posterior  tibial  arter}'.  It  was  then  decided 
to  enlarge  the  wound  and  tie  the  artery  in  it, 
which  waa  acconlingly  done.  On  ex(Kising  the 
artery,  one  side  of  it  was  found  to  liavt-  hcon  car- 
ried away,  to  the  extent  of  neariy  one  inch;  a 
ligature  was  placed  around  it,  l>t>th  alK>ve  and 
below  the  aperture,  a  few  pieces  of  bone  were  re- 
move*! from  the  fi'acture<l  tibula,  and  the  patient 
waH  placwl  in  IkhI.  Symptoms  of  gix^it  j)roHtrur 
tion  \u:h\^^  pn^sent,  every  potJuible  eJiort  was  made 
to  rally  him,  but  without  avail.  He  lived  but 
a  few  bom's  after  the  oj>eration.*  For  two  or 
three  monthfl  before  the  aiaualty  the  jKilicnt  had  suifcred  from  anny-diarrhcea, 
in  con8e<:iuer»ce  of  which  he  was  much  enfeebled;  too  much,  in  fact,  to  survive 
the  loss  of  bloo*!  and  the  shock  of  the  o^K^ration. 

The  partial  divisi<^n  of  lar^c  arteries  by  gunshot  missiles,  as  these  cases 
show,  is  very  dangerous  to  life.  The  a|K?rture  in  the  tunics  of  the  injureil 
vessel  ga|M.«  widely  open  from  contraction  of  the  arterial  fil»re8,  but  lei*sening 
of  the  ve*i«cra  calibre  at  the  place  of  injury  from  contraction  of  the  arterial 
fibres  docH  not  occur;  retraction  of  tlie  injured  portion  into  the  arterial 
sheath  cannot  take  place";  an  internal  coagufuni,  or  a  clot  within  the  mouth 
of  tlie  woiuiilcti  VL'Kscl,  I'aunot  bo  formed;  and  the  external  coagulum  atlberes 
BO  loosi^ly  (<i  the  mouth  of  the  wouniled  vessel  that  sooner  or  later  it  btH'i>ni08 
displaced,  and  then  cither  a  traumatic  aneurism  will  form,  or  a  hemorrhage 
will  burst  forth  externally,  and  the  patient  will  lose  his  life  unless  surgical 
aid  is  eteartoiiubly  ohtaine<l. 

The  j}€rforation  of  arteries  from  side  to  side,  which  constitutes  the  only 
remaining  form  of  the  partial  division  of  arteries  that  may  be  caused  by 

funahot  projectiles,  is  not  often  met  with  in  the  extremities ;  nevertheless, 
'rofessor  Alfred  C  Post  has  rcp<:jrtetl  a  good  example : — 

Henry  Schatl,ageJ  30,  wounded  Murcli  2o,  1865,  wa«  admitted  into  Mount  Pleasant 
Hospital  April  2,  with  a  gunshot  wound  of  the  left  thigh.  A  conoidal  hall  had  passed 
through  the  popliteal  space  from  without  inward,  injuring  the  popliteal  artery.     On 


Bhot>woiind  of  tbe  «il«ra&l  carotid 
artorjr,  and  lljatloa  of  oomntoo  cuvUd. 
{«|j«c.  3609,  8«et.  I.,  A.  M.  M.) 


1  AzDerioAD  Medical  Times,  F«h.  28,  1663,  p.  101. 
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the  day  ftf  liis  admission,  (he  ihigh  v/ua  ampiiiatod  hy  the  circulup  method,  under  ether 
and  chloroform  (mixed).  Very  little  blood  was  lost.  There  was  good  reaction.  The 
loea  of  the  amputated  limb  were  bluish;  the  foot  was  cold,  and  eovered  with  bluish 
and  purple  apoia.  The  entire  leg  was  greatly  swollen;  the  superficial  veins  engorged. 
Small  veins  on  the  inner  surface  uf  the  ihigli  were  somewhat  discolored;  the  integu- 
ihent  presented  a  yellowish  color.  The  piiUe  of  the  patient,  at  the  time  of  the  opera- 
lion,  was  small,  sharp,  and  frequent.  The  face  waa  |>ale,  and  the  tuugue  coated-  The 
popliteal  artcpj'  was  found  to  have  been  pf^rforated  hy  the  baU^  and  to  be  nearly  sur- 
rounded by  a  large  traumatic  aneurism.  The  tissues  of  the  posterior  part  of  the  leg 
were  intilimted  with  blood  down  to  its  middle  third.  The  popliteal  vein  was  not 
injured.  There  was  a  slight  fractuiv  of  the  inner  part  of  the  head  of  the  tibia.  After 
thr  opcmlion  the  edges  of  the  wound  were  approximated  with  strips  of  adhesive  plaster, 
and  rold-watep  dn^Asinp*  were  applied.  On  May  31  the  (witient  was  recovering,  and 
it  U  beiievud  that  he  ultimately  got  entirely  well/ 

The  syiujitonis  in  tliiH  caso  dLniot^nl  that  gtingrom'  of  the  foot  niul  lec"  was 
alK)Ut  to  (jcoiir,  and  the  perfornmuee  of  uiupiitutiou  vcixs  therefoi-e  indisiieiis- 
able.  Moreover,  crunshot  wounds  involving  the  popliteal  artery  are  exceed- 
ingly apt  to  be  followed  by  gangrene  of  the  foot  and  leg ;  and  the  eaUHe  of 
thip  liability  will  \>o  ^hown  m  the  sequel. 

The  following,  likewise,  is  a  good  example  of  the  gunshot  peribration  of 
a  large  artery; — 

The  Army  Medical  Museum*  possesses  an  example  of  jwrforation,  from  before  back- 
ward, of  the  right  primitive  iliac  artery,  by  a  pistol-ball.  (See  Fig.  290,  Vol.  II-  [>age 
198.)  The  patient  lived  twelve  minutes  alter  the  reception  of  the  wound,  so  that,  had 
k  competent  surgeon  been  at  hand,  and  had  the  abdominal  aorta  and  left  primitive 
iliac  artery  been  firmly  compressed  against  the  spine  immediately  after  the  casualty,  so 
as  to  stay  the  hemorrhage  for  tin;  time  being,  it  would  have  been  possible  to  lie  the 
reasel  above  and  below  the  wound  with  success. 

When  a  large  artery  is  notched  or  porforatefl  l»y  a  emwhot  missile,  the 
in^le  orifice  that  is  <>}uirted  by  the  notching,  (tr  the  (hxihle  orilice  that  is 
Vaused  by  the  perforation  of  its  walls,  as  the  ca^  may  be,  never  heals  spon- 
taiieotislv,  for  reasons  which  have  just  been  presented;  and  if  the  track  of 
the  nuAsile  thrcnigh  the  parts  that  surround  the  arteiy  is  in  such  a  eoiidition 
vkA  to  allow  tuirestniined  coininunicntion  between  the  oritiec  in  the  vt-nsel  and 
the  exterior  nf  the  body,  or  the  interior  of  otic  of  its  great  cavities,  such  as  the 
«4vity  iyi  the  abdomen  or  that  of  the  thorax,  the  jiatieut  soon  perisshos  from 
hemorrhiige,  unless  efficient  surgical  aid  is  veiy  prtimptly  uli'oraod.  In  cases 
whea^  the  arterial  orilice  happens  to  l>c  primarily  cIoschI  by  bits  of  clotliiiig, 
or  by  the  torn  and  disintegrated  tissues  themselves,  or  hy  blood-clots,  the 
ln'rnf»rrliage  may  thus  be  restriiiiu^il  until  the  separation  of  the  disintegrated 
ti:<^ties  as  a  slough  begins,  when  the  hemorrhage  that  has  been  suppresstxl  for 
some  days  will  rea}tjx*ar,  and  the  patient  will  perish  from  the  loss  of  blood, 
miless  surgical  assistanee  be  near  at  hand. 

But  when  from  closure  of  the  external  wound  by  pressure,  or  from  closure  of 
the  tnick  of  the  ball  by  the  sliding  past  each  other  of  nuiscular  planes  and 
Cft!M.'ia',  whirh  sometimes  occurs  on  altering  tlie  j^osition  of  tlie  itijured  |)iirt, 
the  external  hetnorrhage  ceases,  but,  at  the  i^ume  time,  the  iulcrnal  does  not 
c^use,  the  bhxMl  (NDntimies  to  issue  from  the  Hperture  in  the  wounded  artery 
with  each  contraction  of  the  heart,  and,  finding  no  vent,  accumulates  in  the 
surrounding  connective  tissue,  tlms  forming  a  diti'use  traumatic  aneurism 
which  may  prove  fatal  b}'  liursting  and  bleeding,  or  by  causing  gangrene,  as 
occurred  ia  J?rof.  Post's  imse  nbove  quoteil. 


»  V.  8.  SanitAry  CommiBsion  Surgical  Memoirs,  pp.  - 
*  Mr«t.  mnd  Sarg.  Hist,  of  ihc  War  of  the  Relwlliou, 


47,48.     New  York.  1970. 
Second  Surg.  Vol.,  pp.  323,  324. 
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TrcaimaH  of  PaTlialltj-^Uvidt'd  Arteries. — Arterios  when  oin^ned  or  piutly 
divided  by  gunshot  niitt^ilett  must  always  be  secured  in  the  wound,  if  po»- 
siblo,  by  two  ligatui^n,  one  being  plaeed  above  and  the  other  below  the 
aperture  hi  tlie  arterial  tunits.  The  artery  should  also  be  completely  diviried 
between  the  two  ligatures.  In  the  following  ciwe  this  o[*emtiou  was  per- 
fornieil  on  the  femoi-al  artery,  with  a  most  excellent  ret^ult : — 

Cor|joral  H.  C,  Co.  I.,  IHth  Colored  Troops,  aged  29,  was  uccidentally  wonnded 
at  Fori  McIntosti>  Texas,  December  18,  18GG,  by  n  cunoidal  pUiuUball,  which  entered 
two  inches  below  Poupart's  HgHUient,  and,  lussing  inwnrd,  downward,  und  Imckwurd, 
emerged  (rom  the  inner  part  of  the  thigh  three  inches  bflow  the  level  of  the  point 
where  it  entered,  injuring  the  superficial  femoral  artery  hall  an  inch  below  the  pro- 
funda. When  brought  to  the  hof^piml,  he  was  very  taint  from  excessive  lo?^  ot*  blood. 
Four  hours  alter  the  accident  the  wound  of  entrance  wa^*  enlarged  by  incision,  the 
patient  being  under  ether;  a  tourniquet  wus  applied,  and  tlic  lenioral  artery  ligated 
above  and  below  the  seat  of  injury.  The  wound  of  exit  wns  then  enlarged  to  favor 
drainage.  On  Dec.  31  the  patient  wius  doing  well.  Ou  Feb.  28,  18C7,  he  returned 
to  duty,  cunsd.' 

Arterial  wounde  attended  with  brisk  hemorrhage  niufit  always  have  digital 
compression  instantaneously  applied  either  in  the  wound  itseff,  or  ujH3n  the 
proximal  i)ortion  of  the  woundwl  artery,  or  upcm  the  mrent  trunk,  bv 
ractliods  alreu<ly  tle.sirribed,  in  wueh  a  wav  bk  to  suppress  the  blet»dirig  until 
ligatures  can  be  placed  around  the  injured  artery,  as  just  directed,  hi  ciises 
wnere  large  arteries  like  the  common  carotid,  the  common  femoral,  the  axil- 
lary, etc.,  are  laid  freely  open  by  gunshot  niitisiles,  compression  of  the  oi>en 
mouth  of  the  iujured  vessel,  directly  and  iiistantjmeously  ett'ected,  with  one 
or  more  lingei-s  inserted  into  the  woutid  ami  kejjt  there  until  a  surgeon  can 
be  brought  and  ligatures  applied,  affords  the  only  means  of  saving  the 
patient.  In  such  eases,  u  delay  of  but  oi»e  or  two  minutes  in  applying  the 
pressure  may  be  attended  with  the  loss  of  so  much  blood  as  to  prove  fatal, 
either  imniediatcly  by  syncope,  or  after  some  (lays  by  antemie  exhaustion. 
Wlien  the  (^()e^ation  of  tyiui^  the  injured  artery  in  the  wound  with  two 
threads  is  tiot  jtrueticuble,  the  nijured  artery  itself,  or  its  parent  trunk,  must 
be  secured  by  Tigaling  it  with  oarboHzcd  catgut,  on  the  cardiac  side  of  the 
wound,  but  as  near  to  it  a.s  p^issiblc.  Under  such  circumstances,  Anel's  plan 
of  operating  should  gencnilly  be  pivferred  t<)  that  of  Hunter;  for  instance, 
in  a  catie  where  the  tongue  is  wounded,  the  lingual  artery  should  be  tie«l 
instead  of  llie  carotid;  or,  if  the  wound  involve  the  external  carotid,  that 
artery  should  be  ligate<l  insteiwl  of  the  common  carotid,  etc.  Anpemiu  ex- 
haustion resnlting  from  hemorrhage  should,  in  uneomplieatetl  cases,  be 
treated  by  tninsfusion.  In  those  easels  of  gunshot  arterial  lesion  where,  atlter 
the  hemorrhage  has  ceased  externally,  it  continues  intenmlly  in  the  slmpe  of  an 
extravuKntion  into  the  eouueetive  tissue,  that  is,  hi  those  cases  where  a  diffuse 
traumatic  anenrism  lontis,  the  surgical  treatment  should,  in  genenil,  be  prc*- 
cis*'ly  the  Mitne  as  if  the  extei-nal  bleeding  bad  continuod ;  tor,  in  both  in- 
stances, llie  lesi<Mi  U>  be  Jn'at(?d  is  the  same,  naiiicly,  the  arterial  wound. 
When  crangrene  ensues,  our  sole  expedient  is  amputation  ;  and  this  oiwration 
should  be  performed  without  delay,  that  is,  before  tlie  system  at  large  becomes 
septicaemic  in  consequence  of  the  passage  into  it  of  putrid  bloo<l  and  serum 
from  the  gangrenous  part. 

Theiie  three  operative  procetlures^  namely,  ligation  in  the  wound,  ligation 
on  Anel's  and  Hunter's  plan,  and  ain]n]tation,  sliould  never  be  held  in  abey- 
ance, as  expedients  of  last  resort,  while  other  things  are  being  tried  ;  but,  on 

»  Circular  No.  3,  S.  O.  0.,  Waahington,  August  17,  1871. 
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e  rontrary,  each  of  them  shouhl  be  jironiptlv  perforniorl  b}'  the  enrgeon 
heiiever  it  ib  indicated  lus  the  bent  inc;uis  at  his  com!iiand  tor  i^avini^  lite. 
The  treatment  of  guntihot  wounds  of  arteries,  when  eomplicated  with  gun- 
shot fractures,  will  he  considered  hereafter. 

Concerning  the  employment  of  att/pffcs^  aa,  for  instanee,  the  persulphate  and 
e  iH-Tchloride  of  iron,  ete.,  an  htemostatic  agents  in  hemorrhaii^es  fixjni 
nsDot  wounds  of  arteries,  some  mention  eliould  here  be  made.  In  the  first 
place,  in  the  instances  wheix;  large  arteries  are  opened  h^'  musket-balls,  etc., 
they  are  entirely  inadeipiate  to  meet  the  requirements  of  the  e^ise.  When 
the  hemorrhage  proceeds  from  small  arteries,  sueh  8t}^)ticfi,  even  when  aided 
by  local  compression  and  cold,  are  often  worse  than  useless.  Thirteen  fatal 
cadea  of  bleeding  from  the  minor  branches  of  arteries  in  tlie  upix^r  extremity 
re  reporte<I  in  the  Medic4d  and  Siirgieal  History  i»f  the  late  Civil  War.'    In 


are 


a  number  of  the:>e  cases  the  application  of  styptics  contributed  much  to  the 
fatal  issue. 

To  imperfect  or  inadecjuate  ligation  several  of  these  deaths  must  also  be 
directly  charged.  For  example,  four  cases  of  ligation  of  the  riidiul  artery 
in  gunshot  wounds  unattended  by  fractum  terminate*!  fatally  :^*^  It  is  no- 
ticeable that  in  these  four  fatal  cases  pi-oximal  ligatures  only  were  applied,''* 
All  tho  cases  in  which  the  radial  artery  was  wccuixhI  with  distjil  as  well  a.s  witli 
]iroximal  ligatures  ended  in  recovery.  Of  live  jiatieiits  in  whom  the  ulnar  arteir 
was  tied  above  and  below  the  lesion,  for  hemorrhage  in  gunshot  wounds,  all 
recovcrcil  but  one,  and  he  diet!  of  pyemia.  In  three  instances  where  the 
ulnar  artery  was  tied  on  the  proximal  side  only  of  the  lesion,  "  two  of  the 
three  patients  died,  one  having  undergone  consecutive  amputation  ;  the  third 
recovereii,  after  consecutive  ligation  of  the  brachial."'  The  surgeon  should 
never  forget  that,  "when  the  injury  is  iritlicUul  on  an  artery  neur  the  extre- 
mity of  a  limb,  it  is  imlispennaUe  to  emjfloy  the  double  ligature,  on  ai-count 
of  the  multiplied  communications  by  anastomosing  branehes,"   (Dupuytren.) 

Thus  ex|>erienee  shows  that  hemorrhage  t'rom  wounded  arteries  should  not 
be  treated  by  applying  styptics  when  it  is  practicable  to  lignite  titetn ;  ami 
that  a  distal  as  well  as  a  proximal  ligature  should  be  pUieetl  around  the 
wounded  vesseL 


Complete  Division  of  Arteries  dy  Gcnshot  Missiles. — Small  arteries 
are  severed  in  almost  every  case  of  gunshot  wound ;  3'et  this  accident  but 
seldom  causes  troublesome  hemorrhage,  or  any  other  bad  eonsequenee.  The 
bleeding  fntm  these  small  vessels,  when  they  have  been  completely  divided 
by  guashot  projectiles,  spontaneously  ceases  in  a  short  time,  as  a  rule,  and 
does  not  recur. 

Large  arteries,  too,  have  sometimes  Iwen  found  severed  in  the  wounds 
made  by  small-arms,  but  not  often;  mueh  less  often  tlxan  they  arc  found 
notched  or  pertbrated,  that  is,  uieompletcly  divided  in  such  wounds.  For  the 
severance  of  arterial  trunks,  and  of  large  arteries  in  general,  by  rifle  or  pistol 
balls,  it  is  especially  needful  that  the  missile  shoutd  be  moving  with  very 
It  vel<3cit3'  at  the  moment  of  impact.  The  same  missile  pnK-ceding  in 
?5xiictly  the  same  track,  but  with  less  velocity,  might  only  notch  the  artery' ; 
moving  with  still  less  celerity,  it  might  only  bruise  the  arterud  tunics;  and, 
if  raonng  more  slowly  still,  it  might  leave  no  tnxce  of  arterial  injury.  Tlie 
late  Dr.  Otis  justly  calls  attention  to  this  point.  He  remarks:*  *•  The  reader 
will  observe  here,  as  elsewhere,  the  very  large  prop'>rtioii  of  gunshot  wounds 
ot  artei'ies  in  accidents,  assassinations,  and  suicides,  iu  comparison  with  those 


«  8«ooad  Sarg.  VoL,  p.  400. 
»  Ibid,,  p.  462. 


■  Ibitl.,  pp.  452,  4r,3. 

*  Ciroalar  No.  3,  8.  O.  0.,  p.  65. 
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rofC'ivcU  In  battle.  In  other  wonls,  that  the  groat  arterial  triinks  ore  of^on 
divided  at  very  olofte  range  hy  the  Hiniill  jirojeetilert,  but  very  ruivly  at  long 
range."  The  velocity  of  thcfle  projectiles  in,  of  course,  very*  much  greater  at 
short,  than  it  is  at  long  range.  I  sliall  illustrate  the  principal  facts  pei*tiin- 
ing  to  the  division  of  arterfes  by  sniall-arin  inis^files,  by  pret^euting  a  number 
of  well-authentica^l  exauiplos.  In  the  tii*8t  three  case^  the  carotid  artery 
wa.s  invi)lved: — 

Private  Janice  B.  Morrissey,  Co.  B.  d4th  United  States  Infutury*  was  sbot  through 
the  neck*  at  GrenuiUi,  Mississippi,  March  28,  18GH.  The  niii^silt;  filtered  two  and  one- 
half  inclies  below  the  lobe  of  the  /<;/>  ear,  and  emerged  on  the  rif/ht  side  of  the  nape  one 
inch  and  a  half  from  (lie  spinous  processes.  The  curoiid  artery  wh6  severed,  and  death 
was  almost  instanliineuus.' 

Private  George  Robinson,  Co.  D,  40tb  U.  S.  Infantry,  was  shot  ou  August  26,  1868, 
bv  the  officer  of  the  guard,  for  mutinous  conduct  at  the  United  States  Army  posi^ 
Goidsboruugh,  N.C.,  with  a  Colt's  navy  n^volver,  in  the  neck,  thebaJl  se\erinfr  the  carotid 
artery.     Death  from  hemorrhage  resulted  almost  immediately,  September  13,  1H68,' 

Major  John  A.  Tliompson,  7th  U.  S.  Cavalry,  was  woundeil  by  a  pistol-ball  while 
enfl:aged  in  suppressing^  an  affray  between  a  jiarty  of  soldiers  and  desperadoes,  near  Fort 
Mason,  Texas,  on  November  14,  18G7.  The  missile  struck  the  right  mular  bone,  and 
emerged  below  the  lei't  ear,  severing  the  left  carotid  artery.  He  wus  taken  to  the  post 
hospital,  and  died  the  next  day,  from  hemorrhage.* 

In  the  Ibllowing  instance  the  subclavian  urtory  was  divided  : — 

Private  James  Smith,  Co.  I,  38lh  U.  S.  Infantry,  wjis  shot,  by  the  accidental  discharge 
of  a  Springfield  musket  (calibre  50),  in  the  handH  of  a  comrade,  while  standing  in  the 
door  of  the  compnny  quarters.  The  ball  entered  the  right  shoulder  from  U^hind,  and, 
{Hissing  through  the  scapula,  divided  the  subclavian  vessels  and  fractured  the  clavicle* 
Detith  was  idmost  immediate.* 

Ill  the  next  three  exaniplea  the  external  iliac  artery  was  severed: — 

Private  John  Gerhardt,  Co.  K,  2d  U.  S.  Infantry,  aged  22,  receive*],  on  January' 
9,  1869,  acridentnily,  a  gunshot  wound  of  the  groin.  He  was  immcdintely  admitted 
to  the  regiuiental  hospital,  and  died  one  liour  afterward  of  hemorrliage,  from  the 
external  iliac  artery,  which  was  divided  in  the  wound.* 

Private  Winny  Abbott,  Co.  K,  2.Jth  U.  S.  Infantn,*,  committed  suicide  at  Jacksiria 
Karrueks,  New  Orleans,  August  H,  1809,  by  shooting  himstlf  with  his  own  musket. 
The  Imll  entered  the  abdomen  two  inches  above  ilie  pubis,  and  one  inch  to  the  left  of 
the  linea  alba,  passing  through  the  rectus  abdominis  nnisele,  cutting  oft*  the  bowel, 
severing  the  external  iliac  artery,  and  escaping  posteriorly  through  theos  innoroinatum.. 
He  expired  imniediat«ly  after  n-cciving  the  wound.*  i 

Corponil  K.  A.,  Co.  E,  38th  U.  S.  Infantry,  aged  35,  was  admitted  to  the  |ioh| 
hospiud  at  Fort  Hays,  Kansas,  October  21.  1^G7,  in  an  intoxicated  condition,  with  a 
gimjihot  wound  of  the  abdomen;  pulse  small  and  fwble,  skin  cold;  was  very  restless, 
and  vomited  several  limes.  Death  resulted  at  two  o'clock  next  morning;.  Autopitf — 
Thirty-six  ounces  of  fluid  tinged  witli  blood,  a  quantity  of  coagulated  blood,  and  some 
fecal  matter  wen;  found  in  the  abdomiui»l  cavity.  The  ball  had  wounded  the  small 
intestines  in  two  places,  pa-*wed  ihrouffh  the  sij^moid  flexure  of  the  colon,  severed  the 
external  iliac  artery  completely,  and  the  vein  ^uirtiully,  etc.,  and  lodged  iu  the  gluteal 
musrles.' 

In  the  next  two  cases  the  femoral  artery  and  vein  were  divided : — 

Henry  C.  Clinton,  artificer,  Co.  C,  2d  Infantry,  was  shot  in  a  street-biawl  at  Louis- 
Tille,  Ky.y  October  19,  18G8p  through   the  right  thigh,  by  a  round  pisloUball,  which 
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I  n>id..  p.  21. 
«  Ibid.,  p.  23. 
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obliqiu'ly   ilipoujih   from  behind,  sovt'ring  the  Tenioml  artery  iiml   vein  nt   the 
tfherr  llio  urtery  pasiw^d  through  ihe  adductor  luugnus.     Dciitb  occurred  in  a  tew 
miouies  (rum  Uemorrimge.* 

Ptivaie  Willmm  Neff.  Troop  11.  Otii  Cavalry,  was  admittt^d  to  honjiiial  at  Fort 
^iMton.  Texa!^,  in  a  moribund  condition,  Imving  bled  almost  to  dojith  I'rum  a  gunsliut 
^•rouml  of  l»oth  thighs,  A  lourniciuel  was  put  over  eacli  lemoral  artery.  The  (MUient*s 
Odniiliun  precluded  an  O|)tfnition  tor  ligating  the  injured  vessels.  The  autopsy  showed 
&ke  feuioni  ortvry  and  vein  to  be  severed.' 

ThiH.  I  luive  brieflj'  preseiited  nhtr  canes  in  which  large  artcriefl  were  com- 
pletely i-lividod  by  riiie  or  pi.st<il-hullr*.  Ki)/hf  of  tlioin  iK'rishcd  Imra  the 
fihiiiar}'  )ienii>rr1i»ge.  In  some,  death  wats  ahuost  itisttiutaiieouH ;  in  others^ 
iiiKvurro<l  in  some  niitmtes ;  atid  in  a  few  at  the  end  of  some  hours ;  but,  in 
aWist  all,  dc^th  ooourreil  in  a  very  short  time.  Digital  comprcAsiou  ap- 
\M  in  the  wouimI  immediately  after  the  eusualty,  and  <*<)ntiniH'd  until  the 
ciiiLs  of  rlie  severed  artery  ean  be  securely  tieil,  aliurd.s  almo.st  the  t»idy  uieauH 
ot 'dviiig  each  patients, 

but  one- of  these  nine  cases  survived  the  primary  hemorrhage.  He  lived 
mi!il  U»e  eighteenth  day,  when  secondary  hemorrhage  supervened,  atid  ear- 
rial  him  off  aim*  »st  immwliately.  In  the  foIlowii»g  example,  alsn,  death  ensued 
from  av<>udary  liemorrhage : — 

hmvi  Brown,  3<]  Tennessee.  Mounted  Infantry,  was  shot  through  the  right  thigh, 
jw  Wlow  Pou|)art*«  ligament,  obliquely  from  before  backward,  at  the  battle  of  Cliieka- 
mupi;  tlie  wound  involved  the  track  of  the  femoral  artery,  but  not  tlio  bone.  The  man 
»aiakfn  to  the  field  hospital ;  no  pulsation  could  bo  felt  below  the  wountl,  and  it  i.s  tliere- 
'"t*  believed  that  the  common  femoral  artery  was  divided;  there  was  then  no  bleedir*;^ 
loence  »o  the  ca^e  was  left  to  nature,  and  tlie  patirnt  did  well  for  six  day.**, 
trrtia^  suddenly  su()ervened  while  he  was  at  etool.  Liquor  ferri  |>ersu[ph. 
*v  inmfdiately  injected  into  the  wound,  and  compression  applied,  hut  without  suo- 
•**».  The  external  iliac  artery  was  then  ligatured,  under  chloroform,  by  Sir  A. 
^'"joppr'j  method.  But  the  patient  never  rallied  from  the  loss  of  btood  ;  he  frradiiully 
*«k.  »nd  dte^  from  aniemic  exhaustion  on  the  seventeenth  day  after  the  operation.* 

For  aecfmdarv  hemorrhage  in  eucb   cases,  digital  compression,   applied 
"out  delay   in  the  wound,  and  kept  np  until   the  ends  of  the  HcvertMl 
in-  are  secured  witli  ligatures,  it*  the  proecedirig  wliich  must  be  employed, 
"*  it  is  alM>ut  the  only  one  that  can  rcneue  the  patietit. 

(/angn-ne  ha*  otYen  l>een  (di^erved  in  palientn  who  had  survived  the  shock 
^Tidihe  primary  bleeditig  incident  to  the  divi^ioti  of  large  arteries  by  muall- 
•^mi  projectiles,  and  I  sliall  present  several  examples  in  point: — 

PriviMe  C   Grot's,   Co.   K,   Gth   Pa.   Cavalry,  wounded   Miiy  30,   1804.      A   mini^- 

'•flimwed  through  both   thighs  at  the  middle,   from   left    to   right,   dividin-^  also  \Un 

■^  fetooral  artery,  but   without   injuring    the  bone,       Palient   lay   in   the   woods  for 

•^ly-four  hours ;   hemorrhage  occurn*d  wnvral  limes,  which  he  pnriially  eonii-olled 

*?«tiking  prti^sure  with  his  fingei-s.     May  31   he  was  discovered,  and  laken   to  the 

^i  hospital,  where  die  severed  artery  waf*  cut  down  upon,  and  both  ends  tied.     June 

■"■***»»  admitted   to  SlantiUi    IIo-4pital,  under  my  cjire  ;    countenance  jiallid;   pulse 

***k ;  hmb  very   much   pwellt'd,  a^ilenmtuUH,  and  presenting  dark  patches  of  extra- 

'***U»d  bloo^l  around  the  iToin.      On  (he  .'iih  .U'coiidary  bleeding  occurred  to  moderate 

***«^ftl.  and  wa*  arreMed   by  ferri  jwrsulph.,  etc.      It  recurred,  and   wiw  arrested  by 

^8«i*l  compres.-*ion.      On  the  Hilt  U\s  foot  became  gangrenous,  and  the  gangrene  spread 

'jl**»»rtL     On  the  Oih   he  died.      Atitopgt/ — Limb  verj-  much  swollen;  muscles  exten- 

*y^^y  infiltrated  with  pua  from  groin  to  knee;  femoral  artery  severed  about  its  middle* 

■'*Ui  ends  tied,  but  the  distal  ligature  had  slipped  oti';  femoral  vein  also  found  liga- 


» II.H.,  p.  78. 

'  t*.  3.  danitftrv  ConuniMion,  Sargioal  HemoirSi  vol. 
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turcd  with  a  separate  thread.     All  the  viscera  were  normal.'     The  gangrene  appeal 
on  llie  tenth  day  after  the  casualty. 

I>r  J.  C.  Baylor,  of  Norfolk,  Va.,  has  reported  another  example:  J.  W.  Dinguid, 
wounded  by  a  mini^-ball  on  June  1,  1864.  Femoral  artery  severed  in  Its  lower  third  ; 
no  consecutive  hemorrhage  ;  died  on  the  loth,  fourteen  days  after  the  injury*  Autopsy 
•^Gangrene  of  foot  had  commenced ;  wound  in  thigh  a  f^loughy  mass ;  no  effort  at 
repair.* 

In  both  of  these  cases  the  gaijgrene  waa  late  in  making  ite  appearance :  in 
the  first  on  the  tenth,  and  in  tne  last  about  the  tliirteenth  clay  after  the 
casualty.  Both  patientis  apt>ear  to  have  been  eunk  into  so  low  a  state 
from  antemic  exhaustion  that  amputation  wae  not  admissible  when  gangrene 
set  in. 

In  the  next  four  examples  the  severance  of  the  popliteal  artery  was  followed 
by  gangrene  in  three  instances : — 

Private  James  H.  Duicher,  2d  N.  Y.  Heavy  Artillery,  aged  24,  was  admitted  to 
Stanton  Hospilnl,  under  my  care,  June  4,  1864,  from  the  field,  having  been  wounded 
on  May  31  by  a  conical  musket-ball  which  parsed  through  his  left  knee  from  before 
backward,  and  involved  the  track  of  the  (mpUteal  artcr}'.  Being  very  low,  and  the  leg 
Already  gangrenous,  he  was  placed  on  supporting  treatment  to  prepare  him  for  successful 
amputation,  if  possible.  June  b — Foot  and  teg  greatly  swelled,  dark-brown  in  color,  and 
emitted  an  offensive,  gangrenous  odor.  Tliigh  much  swollen  and  hot;  also  extensively 
ecchymotsed,  and  the  swelling  extends  up  to  the  groin.  No  line  of  separation  yet  appears. 
Countenance  pale  and  anxious,  pulse  trequent  and  weak  ;  general  debility  great.  Ho 
was  perfectly  clear-minded,  and  expressed  a  strong  desire  to  have  the  gangrenous  limb 
removed.  1  acconlingly  at  once,  under  etlier,  amputated  it  high  up  in  the  up[>er  third 
of  the  thigh  by  the  flap  method  ;  femur  sawed  off  three-fourths  of  an  inch  bflow  the 
trochanter  minor.  Tlie  shock  of  the  o[K*mtion  was  very  great ;  reaction  established 
with  difficulty,  and  not  complete  until  the  next  day.  Dissection  of  the  amputated 
member  showed  tliat  the  popliteal  artery  was  completely  divided  by  the  buHel,  just 
above  its  termination  in  the  anterior  and  posterior  tibials.  June  6 — He  is  feeble,  piole,  ^_ 
andanieroic.  June  7 — Condition  uncbunged;  pulse  about  90,  ami  weak,  notwithstanding  ^M 
that  he  receives  all  |x)gsible  ttupport  from  nutrients,  tonics,  and  stimuhinL*.  June  8 — No  ^" 
improvement;  stump  slouj^hy.  lie  sank  and  died  ut  11  P.  M.  He  also  had  obstinate 
vomiting  with  hiccough  on  the  last  day. 

The  hemorrhage  in  this  man's  case  ^x^aseil  spontaneously.  It  must,  how- 
ever, have  bei-'ti  conriidcrable,  fnr  it  left  him  in  a  state  of  aniemic  exhaustion 
from  whii'h  he  never  recovered,  Uis  death,  too,  was  hastened  by  septicsemia; 
or  l>y  the  fact  that  his  system  was  coiitainimited  with  the  decomposing  fluids 
which  readily  parsed  into  it  from  the  ganirix^nous  leg,  as  no  luie  of  sepia  rat  ioa 
formed  between  the  dead  and  the  living  tissues. 

Private  Sam.  C.  McCrcary,  100th  Penna.  Vols.,  aged  24,  was  wounded  at  Chontilly, 
Sept.  l,18i?2,bya  ball  which  passed  through  the  right  popliteal  space,  having  entered  about 
three  inches  above  the  insertion  of  llie  biceps  flexor  cruris,  passed  immediately  behind 
the  femur,  and  eniergHd  lliroun;h  the  inner  liamstring  muscles,  chipping  out  a  small 
piece  of  the  inner  condyle,  and  dividing  of  course  tlie  f>o[tIiieiil  artery.  He  lost  a  g;real 
deal  of  hlootl  on  the  held,  but  the  hemorrhage  ceased  of  itself.  On  the  fourth  day 
afterward,  he  entered  hospital  at  Alexandria,  Vu.,  in  u  ver}'  feeble  condition  and  pre- 
senting an  ennanguinated  ap|)earance ;  no  pulsation  in  either  tibial  artery,  and  the  leg 
itself  cold.  Gangrene  followed,  beginning  at  the  toes.  On  Sept.  IS,  the  limb  was 
amputated  four  inches  above  the  knee,  under  chloroform,  by  the  flap  metho<l.  For 
nearly  three  weeks  after  the  O|»eration,  tlie  pnlieni's  life  was  almost  beyond  ho|>e  ;  there 
was  almost  total  anorexia,  and  large  bed-sores  formed  about  the  sacrum.    Under  stimu- 

>  Ibid.,  pp.  fi3,  54,  57. 

*  American  Journal  M«d.  Sdenc«i,  1865,  p.  254. 
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tonics,  and  nutrienU.  however,  ilie  patient  slowly  recovered,  and  on  Dec.  4  left 
'tkospiui  with  his  father,  the  stump  beiiif^  nearly  healed.' 

The  abo\*e  is  the  almost  exact  prototype  of  a  case  of  wound  of  the  [>opliteal  artery, 
^bich  occurred  at  the  battle  of  Chickamauga,  with  similar  treatment  and  results.' 

Private  W.  D.  Thompson,  Company  K,  5th  Cavalry,  aged  40 ;  guusliot  wound 
(minic)  of  left  knee-joint,  ball  entering  outer  [lortion  of  popliteal  Sfwice,  imveraing 
iBDcrcondyletand  emergiag  at  inner  tiide  of  joint;  popliteal  artery  completely  divided; 
BO  eoiuecutire  hemorrhage;  no  effort  at  re^tair  in  the  wound.  Wounded  May  5,  died 
MiT  IM,  lhirt««sn  days  after  the  casually.  Caae  reported  by  Dr.  J.  C  Baylor,  of 
Norfolk,  Va.» 

Thus,  I  bftve  briefly  present€<l  four  cases  in  which  the  popliteal  arterj^  was 
KTered  by  luiuie-balU.  In  all  of  tlifrn  the  heniorrliage  et-asod  H|HititniH'oiisly; 
botineaeli  tlxe  b>;ii4  oii  blooil  appeun*  tu  liave  been  great,  anil  to  have  nuisod 
•uemic  exliaubtion.  In  three  ol  them  t^angrene  of  the  foot  an<l  hu;  oeeurreil 
in  oofiisequence  of  the  arterial  wound.  In  the  remaining  case,  if  gangrene  did 
iiotap[iear,  the  fatal  issue  was  pr<>bablv  due  to  anaimie  exhaustion.     Anipu- 

Itolioo  of  the  thigh  save*!  two  of  the  three  patients  attacked  with  gatigrene. 
Bn!  wliy  18  gangrene  so  apt  to  follow  the  severance  of  the  j^opliteal  artery  by 
fflttll-urin  prnjeirtiles?  TIr'  anatomical  structure  of  tl»e  paints  furnishes  a 
good  reason.  When  the  popliteal  artery  luis  been  divided  in  a  gunshot 
vaaijii,  the  foot  and  leg  must  derive  their  supply  of  nutrient,  blood  through 
tht>  collateral  clxannels,  which  are  the  sevei:al  articular  bmnches  at  the  knee, 
*tul  they  are  so  small  as  to  atibrd,  at  beat,  but  very  scanty  facilities  for  estab- 
iijliinsr  a  c-ollateral  circulation.  But,  in  cases  of  gunshot  wounds  involving 
liie  jutpliteal  space  and  parts  bordering  thereon,  the  inilaTnmatory  swelling, 
fhich  always  attends  sueli  wounds  in  tbis  region, diminishes  still  further  the 
^pply  of  nutrient  blo<Kl  to  the  foot  and  leg  by  cuni]U'e8.vhig  the  collalcnil 
^'hoimels  at  the  knee;  at  least,  the  compression  exertetl  by  this  inflammatory 
*Wr;lliucr  is  very  liable  to  prevent  the  collateral  channels  at  the  knee  from  un- 
lergoing  that  developmentor  expansion  (il"<"alil>re  which  is  requisite  in  order 
[J  burnish  such  a  supply  of  luitrietit  blood  to  the  foot  and  leg  us  will  preserve 
icir  vitality  after  the  pojditeal  artery  is  severed.  Gunshot  wotmds  dividing 
popliteal  artery  must  therefore  l>e  da^ssed  among  the  most  troublesome  as 
r<dl  as  among  the  most  dangerous  wounds  in  surgery.  In  order  to  achieve  a  suc- 
(fdl  treatment  of  such  ca-ses,  the  indications  are  twofold :  First,  the  primary 
ling  must  be  arrested  at  the  outset,  so  that  the  occurrence  of  exhaustion 
the  lods  of  blood,  or  aniemic  exhaustiuu  td*  a  fatal  character,  iuay  be 
rented,  by  the  employment  either  of  digital  compression,  or  of  Esmardi's 
ligature.  Secondly^  the  leg  should  be  amputated  at  the  knee-joint, 
the  primary  jieriod,  before  the  patient  Inieomes  worn  out  by  his  snf- 
and  before  gangrene  of  the  leg,  with  its  attendant  septicaemia,  has 


rred- 

I  shall  next  relate  two  cases  in  which  the  posterior  tibial  artery  was  severed 
'  cylindro-eonoidal  musket-balls.  In  one  of  them  there  also  was  fracture  of 
it  fibulu;  in  the  other  the  bone  was  uninjured.  In  both,  however,  the 
wterial  woimd  was  the  principal  lesion.  In  both  traumatic  gangrene  occurred. 
In  both,  likewise,  the  primary  hemorrhage  ceased  spontaneously. 

Printe  Conrad  Kogel,  Co.  D,  15ih  U.  S.  Heavy  Artillery,  aged  39,  wjis  admitted 
(^Stanton  Hospitid,  under  my  care,  June  4,  1804,  having  l>e«n  wounded  at  Mechanics- 
'iSe.  May  30,  by  a  mini^-ball,  which  [lassed  nearly  tranRvernely  through  the  calf  of 
U»  right  leg,  from  without  inward,  and  somewhat  upward.      When  admitted,  his  leg 


'  r.  S.  Sanitary  Commiasion  Surgical  Memoirs,  vol.  i.  pp.  57,  £8.     New  York,  1870. 
f  Ibid.,  p.  £6.  '  ^uiericAu  Journ.  Mud.  Bciencvs,  1665,  p.  254. 
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was  very  much  t^wnUrd  mul  inflamtHl  up  to  the  knue.  No  tibial  pulse  could  Le  fell  at 
the  ankle.  He  had  miwh  constitutional  disturbantv.,  and  was  very  re^tlesj*.  The  ice- 
dre»sing  was  applied  Iq  hi.<  U-g  ;  nutrients  and  tonics  were  ndrainistered.  June  6 — Leg 
aiill  more  swelled,  and  bi^ginning  to  mortily  in  spot^  ;  eonHtitutional  ^Laic  worse,  and 
there  is  irritative  fever  of  a  low  type.  Amputation  being  the  only  resource  left,  it  was 
without  deluy  {lerformed  nt  the  lower  third  of  the  thigh,  under  ether,  by  the  ein^ular 
method.  The  shock  wn»  nn«ierale,  and  the  (>atient  n/iicled  proniplly.  Examination  of 
the  amputated  member  bhowed  the  (>0!*terior  tibial  artery  divided  by  the  bullet.  The 
operation  uflbrded  much  relief  until  June  lit,  when  the  Haps  began  to  filough.  He  tht-n 
riank  into  a  so-called  typhoid  condition,  June  lo  (evening) — He  had  a  pTsmic  chill, 
after  which  he  sweat  profuAcly.  June  1(5 — He  had  two  rigors,  and  the  sweats  con- 
tinued. His  countenance  had  t)eeonie  ^llow,  and  he  was  deliriout*.  In  the  evenin'^ 
he  died.  The  autopsy  revealed  the  U>ion8  belonging  to  gangrenous  osreo-myelitia  and 
pya^mia,  a  description  of  which  want  of  8[>ace  excludes. 

Lieutenant-Colonel  W.  G.  Delaney,  a  prisoner  of  war,  wus  admitted  to  Stanton 
Hospital,  under  my  care,  September  25,  18(>3,  having  l>een  wounded  on  the  23d  by  a 
conical  muisket-hall,  which  entered  his  left  Irg  on  the  outer  side,  nhnut  two  inchefl 
below  the  head  of  the  fibula,  fractured  tliut  Imne  with  comminution.  «nd  emerged,  after 
cro!*sing  the  track  of  the  |>osierior  tibinl  artery  a  slioia  distance  Ik*Iow  it;,  origin.  The 
casualty  was  attended  with  considerable  hemorrhage,  but  this  ceastHl  sf>ontancously,  and 
did  not  nnurn.  AVhen  admitted,  tlie  patient  had  considemble  fever  ol  an  irritative 
ty(M',  some  ledematouft  swelling  of  the  leg,  and  no  pulsation  in  the  posterior  iil»iaJ  artery 
at  the  ankle.  The  swelling  of  the  leg  increased,  and  gangrene  ensued,  but  the  patient's 
genei-al  condition  was  so  bad  as  not  to  warrant  the  performance  ot  amputation.  On  Oct. 
2  he  died.  The  autopsy  showed  the  posterior  tibial  artery  to  have  been  completely 
divided  by  the  bullet,  about  one  inch  below  its  origin  at  the  bifurcation  of  the  popliteal  $ 
there  was  fracture  of  the  tibuhi  with  considerable  comminution.  No  line  of  sefiaration 
had  been  formed. 

Wounds  iiiflictocl  by  cyliudro-conoidal  muKkot-lmllt*  which  t^VQv  the  [»oe^ 
terior  tibial  art^-ry  in  the  upiier  tliii-d  of  iho  leg,  are  often,  iierliajtH  gcneiullv, 
attended  with  (fniHCcutive  gangrene.  TJte  reason  is  twofold:  lirttt,  tlie  divi- 
sion of  the  artery  q\\\s  off  the  supply  of  blood  which  is  nt^^ed  bv  certain 
part**  of  the  limb.  Secondly,  the  inilniiinmtt»ty  swelling  attending  such 
wounds  13  always  great,  C8i)eeial]y  when  the  arterial  wound  \&  complicated 
with  fracture.  This  swelling  involves  the  tiw^uee  which  are  covered  or 
bound  down  by  the  deep  fascia  of  the  leir, a»  well  as  those  extenial  to  it.  As 
this  fai^cia  it*  very  strong,  and  cannot  give  wav,  the  intlaiiimatoiy  tumefac- 
tion boiK^ath  it  cninjirc^HKCH  the  auHHtomc»sing  brunches  to  Mich  extent,  nnd 
witli  Buch  force,  that  a  collateral  circulation  cannot  be  ebtablislied,  and  thus 
the  parts  below  iktikIi  from  want  of  nutrient  blood.  Woundw  sucli  as  these 
demand  that  amputation  at  the  knee-joint  sliull  be  performed  either  jtrimaril}-, 
or  as  soon  as  gangrene  prescntrt  itself  in  the  toes  or  foot.  If  the  opcmtion 
be  delitycHl  nfter  the  ap]>earance  of  gangri^ne,  the  risk  of  septicaniia  will  bo 
coriv8]>ondiiitrly  incrca-scd. 

In  tlic  toHnwing  cxaiiifilc,  the  ^rW/A/r// artery  was  divided  by  a  cylindn) 
conoidal  njunkfl-ball ;  the  henioiThage  was  not  troublesoiue,  but  gangrene  kM' 
the  baud,  forearm,  and  arm  ensued,  and  destroyed  the  patient : — 

Privnte  T.  IT.  Hudson,  a  pns<nier  of  war,  aged  21,  whs  admitted  to  ISlanion 
Hor^pital.  umliT  my  care.  May  IH,  18(U,  having  received  two  wounds  from  minie- 
balls  at  Spotisylvania,  Vh.,  on  tlie  1 1th.  One  of  them  entered  his  left  shoulder  from 
behind*  and  es(Ht>ed  in  front  i\  little  way  below  the  cluvirle,  having  crossed  the  course 
of  the  axillary  artery.  The  other  (>enetraied  his  ri^jht  liip  near  the  sacrum,  and 
emerged  in  Iront  near  the  right  groin.  The  hemorrltuge  whs  not  troublesome  from 
either  wound.  On  ndmission^  the  patient's  condition  was  g(K>d,nnd  his  woumls  looketl 
well.  It  was  observed  tliul  there  wua  no  brnchiul  nor  radial  pulse  on  the  left  side,  and 
it  waa  supposed  that  the  left  axillary  artery  had  been  severed.     May  22 Tlie  uound* 
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appear  to  l>e  Uoing  well,  but  the  left  hand,  fureitrni,  uiul  lower  {mrt  of  arm  liavc  become 
moch  swollen  niul  dark  in  color.  No  pulsjition  in  brachial,  radial,  and  iilitar  artt*rie9. 
May  :28 — The  gangrene  i^  still  progre^iitg,  and  the  mortitied  ti&sues  of  the  forearm 
Are  exulccmling.  June  1 — The  gangrene  in  limited  at  middle  of  arm.  The  gunshot 
jrountU  look  well,  but  utill  tlie  patient  is  obviously  failing;;  he  ia  emaciated;  appetite 
poor;  tongue  dry  ;  Home  dJurrlKca.  lie  continued  to  bink,and  on  June  G  he  died.  At 
the  autopt*/t  the  axillary  artery  wax  found  completely  divided  liy  the  bullet,  and  its 
two  cnda  retracted  or  separated  two  inches  from  each  other.  Both  enda  were  securely 
plugged  up.     The  axillary  vein  and  the  brachial  plexuii  of  nerves  were  not  wounded. 

Althousrii  thifl  patient's  general  condition  wa«  8o  bad  that  iinipiitation  did 
not  soeiu  jiistiiiable  at  any  time  after  gaii";rene  appeared],  still,  an  reviewing 
the  cane  now,  lam  imdiiKMl  to  tliiiik  that  the  operation  might  have  Roniewliat 
improve<l  his  ehatice  of  reenvery,  etsiKn^ially  if  it  had  lM<'t»  perfornKnl  in  the 


up]K.T  part  of  the  arm  as  e*oon  aa  the  gangrene  luvsented  itself  in  the  hand. 
This  i>la 
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]>lan  of  treatment  I  now  recommend,  and  shall  hei-eafter  Ibllow,  namely, 
that,  when  gangretie  occurs  in  consequence  of  diviision  or  obstnietion  of  the 
axillary  artery,  amputation  in  to  he  praetiHed  hi  the  upper  tltird  of  the  arm 

MX>n  a8  the  liand  ih  attut-ked. 

Tlie  hemnrrliage  not  uufre<iuently  cesities  siMintaneously  in  casoB  where  the 
axillary  artery  is  divided  in  wound:>  made  hy  musket,  carbine,  or  pistol- 
biill^  I  aliall  relalJ*  another  example  whielt  came  under  my  owti  observation, 
in  ajMSiking  of  tnmmatic  aneurinm.  The  eltler  Lari^y  report^^l  the  caae 
of  General  Dulong,  who  was  woundixl  in  the  right  axilla  hy  a  t;mall-ann 
projectile.  Although  there  was  scarcL-ly  any  hunittrrha^e,  there  wa*!  goo«l 
reason  to  Itelieve  tliat  the  axillary  arlrry  hud  Ixcn  divided.  Dr.  James  M. 
llolloway*  i\H!(>rds  a  ciuiv  m  whit-h  a  niitiie-l*all  passed  thnntgh  the  left 
axilla  from  behind  forward,  crossing  the  track  of  the  axillary  artery.  The 
bleeding  ceased  spontaneously,  although  there  is  good  reason  tu  believe  that 
the  artery  was  severed.  Tliat  which  was  found  i>ti  autopsy  to  have  occurred 
iu  Hudson's  i-ase,  related  above,  slmws  bnw  thu  natuml  htemostasis  may 
BOececd  in  8U<*h  cases.  The  tnuit's  at  oaeh  etid  of  1h<^  clivided  artery  retract, 
recur\'e,  and  coutniet,  wlK^rdiy  tlie  uriticcrt  bvrunic  mu«'h  sniulK-r,  and  a 
secure  lodgment  is  ation U*d  for  the  (xcluduig  plu^s  uf  clotted  bliMxl.  "M. 
Veroeuil  coramunicatetl  to  the  Surgical  Society  of  I*ans  five  cases  of  injuries 
of  large  arteries  by  balls  au<l  jiieces  of  shell,  in  whirh  hemorrhage  wa« 
arrested  8pontiimH)U8ly.  The  performatice  <»f  primary  a(uputati<m  allowed 
the  state  of  the  vessels  to  be  examine^l.  The  arterial  eoats  were  divided 
throughout  on  the  same  level  as  if  they  hmi  been  cut  by  a  knife,  and  clots 
•pstefided  for  some  way  above  the  divided  onds  of  the  vessels.  In  two  of  the 
cases  the  posterior  tibial  utid  the  jKHiliteal  were  the  injuretl  vesst^ls,"' 

In  the  following  example  the  hnickUd  artery  was  severed  in  a  wound  made 
by  a  musket-ball.  The  primary  blee<ling  was  so  slight  iw  to  eseajM?  mention. 
Eighteen  days  atterwanl  secondary  hemorrhage  su[)ervene<l,  and  was  perma- 
nently arrested  by  securing  both  ends  of  the  severed  artery  witli  ligatures. 

Private  W,  J.  Beverley,  Co.  C,  17th  Maiive  Vols.,  ageil  27,  was  admitted  to  Stanton 
Hodpital  May  23,  1864,  on  account  of  eecondar)'  liemorrha^jje  from  u  gunshot  wonnd  of 
\\\t  right  arm,  with  which  he  had  l>een  attacked  in  tlie  street.**  of  Washinjrton  wliile  on 
IliB  way  homeward  on  furlough.  On  May  o,  at  the  haltle  of  the  Wiltlerni^-is,  a  musket- 
ball  bald  penetrated  his  right  arm  just  above  the  tlcxnre  of  the  elhow,  and,  {uis^iug  behind 
the  biceps  muscle,  had  esoa[>ed  on  the  inner  side  of  the  ann,  without  injuring  the  bone 
nr  causing;  much  loss  of  hlood.  The  secondary  hemorrhage  was  arr<;!8ted  by  pressure 
applied  to  the  seat  of  injury.  On  the  evening  of  the  24tb,  however,  it  returned.  The 
bmchial  artery  was  then  cut  down  upon  at  the  seat  of  injury,  and  found  completely 

*  Ameri'TAn  Journal  of  the  Mwiiual  Sciences,  October.  I860,  pp.  352,  353. 

*  Ou.  MM.,  Julllvt  22,  1!J71,  and  New  Syd.  Sou.  UienniAl  Retro«p«ct,  1871,  1B72>  pp.  203,  264. 
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divitU?c1  1>\'  the  projectile.  Both  «inlfi  of  the  ve.-^^cl  wei*e  securely  ligatured,  and  tlio] 
hemorrliajre  did  not  recur.  May  26 — A  slight  rrcurrrnt  pulse  win  be  Cell  in  the  radial^ 
artery.  Junt;  Ki — The  wound  ot*  o|>eration  hii»  healed,  but  purulent  matter  has  exten- 
sively burrowed  among  the  mubcles  of  the  Ibrearm,  neces^ntating  an  incision  attout  six 
inches  long  to  relieve  the  burrowing.  Pyeemia  super\*ened,  and,  on  July  2,  the  (latient 
died  of  pya'niic  pneumonia.  The  autopsy  showed  visceral  abscesses  in  thtf  lungs, 
liver,  etc. 

Two  additional  case^  in  which  the  bn\chial  artery*  watt  divided  in  wounds  made  by 
musket-biiLlst,  uix-  recorded  in  the  U.  S.  Sanitary  Commission's  Surgical  Memoirs,  vol.  i. 
In  one  of  them  ihu  missile  struck  the  lull  arm  noar  the  junction  of  the  upper  and  middle! 
thirds,  severt-d  the  artery,  and  Khutteivd  the  humerus  tor  tour  inches;   lor  a  moment  or 
two  the  bleeding  was  profuse,  Hut  it  ceased  spontaneously.     The  arm  was  anipniatedJ 
two  inches  below  the  liead  of  the  humerus,  four  tiours  after  the  casualty.     The  ^tatient 
recovered.     In  tlin  other  case,  the  bull  passed  through  the  nnterior  and  inner  as|>oci 
the  right  urm,  and  directly  across  the  course  of  the   brachial  artery.     When  brought  toj 
the  field    hospitjd   there  was   uo  pulniliou   at    the   wrist;    sensation  and   motion  wei 
impaired.     Tliere  had  l>een  no  hemorrhage  excepting  slight  capillary  oozing.     No  pub 
tion  was  detected  by  [»assing  u  finger  into  the  wound.     The  shock  was  very  great,  wiih' 
tendency  to  synco|>e.    No  secondary  bleeding  occurred,  and  the  patient  got  well  witliout 
giving  much  troubkO 

In  neither  of  tliese  three  cases  of  complete  diviBiou  of  the  brachial  artei 
by  iniwket-balls  wuh  tljo  jirimury  heniorrha^rf  uxoesnive.     It  was  8ii]i[>rt!86e( 
in  each  instance,  also,  with  prcat  jn'oniptitudc,  by  the  pjXK'csses  of  nature. 

Arteries  of  medium  calibre,  that  i;*,  belonging  to  the  next  feul>divi»ioj 
after  the  brachial,  very  often,  perhaps  generally,  cease  epontaneonsly  to  bkN^d] 
Avheu  completely  divided  in  >vounds  nuule  by  inUMket^balls,  etc.,  a**  hu2>[K*nodj 
with  the  iutcnial  epigastric  arteries  in  the  follow  ing  iiwtunce 

A  prisoner  of  war  was  shot  by  the  guard  wliile  atlempting  to  escape.     Tlie  bulb 
went  into  one  inguinal  region  ami  emerge<l  from  tlii;  other,  culling  through  the  entii 
abdominal  wall,  from  side  to  side,  about  half  an  inch  almve  the  pubis.     It  severed  th^] 
epigastric  artery  on  either  side  (the  ends  were  visible),  and   produced  a  gaping  woun< 
ahout  eight  inches  in  length,  plainly  ex|x>^ing  the  pelvic  viscera.     There  appears 
have  been  no  bleeding.     Three  weeks  afterward  the  [tatient  was  returned  from  the  h< 
pital,  convalescent,  to  tU«  military  prison.' 

But.  tl»e  bleeding  does  not  always  cease  spontaneously  in  such  eases,  as  tb 
following  example  sIiowh: — 

Private  A.  Y.,  Co.  D,  23d  Infantry,  received  a  severe  gunshot  wound  of  the  wria 
joint,  in  u  skirmish  with  Indians,  At>ril  2^,  IHGR.     The  radial  artery,  being  lacerated 
was  Ugaie»l  Hbove  and  t>elow  the  seat  of  injury,  and  water  dressings  weri*  applied  to  the 
wound.     Ill  July,  1808,  the  patient  returned  to  duty.' 

The  observations  prcrientcil  above  whow  that  ginishot  \v(iundB  dividing  la: 
arteries  are  not  only  very  dangeix»U8,  but  also  destroy  life  in  certain  dete.  ^ 
miuato  ^vayB,  the  ]n*incipal  ot  which  aix*  primary  hemorrhage,  ttet^ondarr 
henioiThage,  and  coiiHccutivo  gangrene.  Gangivuc  ensues  after  such  wounds 
much  oftciKT  than  Tuaiiy  suppose ;  I  have  pivsoiitci!  eight  examples  of  it, 
five  e>f  whifli  pa.sscd  mi<U'r  my  own  (diservatiou,  and  have  Been  several  other 
exiimples  of  wiiich  unfortunately  I  did  not  t4ike  notes. 

As  this  subject  (tniumatic  gangrene)  ix»ssesses  much  imix)rtance  in  this 
connection,  I  hmv  taken  some  pains  to  collate  (,TUthric's  experience  cont*ern- 
ing  gangrene  following  gunshot  wounds  of  bloodvesstds.  It  appears  that  he 
saw  seven  cases  bLdongiiig  to  this  category  in  military  pi-actice.     In  three  of 

<  Op.  oit.,  pp.  69.  70. 

■  Mwd.  aud  SurK>  History  of  the  War,  Second  Surg. 

•  Circular  No.  .t,  8.  O.  0.,  pp.  237,  238. 
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them  tlie  jR^pliteal  artery  wiw  iiivolvetl.     Tn  two  of  these  three  casea  it  was 

found,  oil  dissection,  that  there  was  complete  division  of  the  art^^ry;  in  the 

olbeT  case  it  waw  surmised  tliat  then*  was  efniiplete  division  of  the  artery,  but 

no  autopsy  was  made.     In  tlie  remaining  ftKir  ease^  it  was  believed  that  the 

fumnral  artery  wa8  >vonnde*l  l>y  a  musket-bull  in  every  instance;  but  it  was 

notkjiown  that  the  artery  was  completely  divided  in  any  of  them.     Of  these 

Kvea  cai»e3  observed  by  Guthrie,  then  it  appeal's  tijat,  as  far  as  known,  the 

v«88el  was  completely  divided  in  but  two  instaneeH,  both  |H!rtaining  to  the 

poplit«al  artery.     Amputation  was  resorted  to  in  two  instances,  but  without 

iv»il.    Every  one  of  these  seven  cases  proved  fatal.' 

Guthrie  also  statxHl  that  he  had  seen,  in  Limdon,  three  eases  of  gangrene 
tblliiwiug  wounds  of  the  femoral  and  popliteal  arteries;  in  tw(»  tlic  [inpliieul, 
Bod  in  one  the  femoral  wiis  the  mjured  vessel.  All  proved  tiital  from  the 
utenHion  of  the  gangrt-ne.'' 

'Hie  principal  cause  of  the  great  fatality  wliidi  attends  traumatic  gan^^ne, 

ii  the  fact  that  a  line  of  demarcation,  or  separation  of  the  dead  fmm  tlie  living 

kwues,  is  but  seldom  iWrmed  in  such  cases.    This  circumstance  is  also  noticed 

bjr  Guthrie.     The  cin»serjuence  is,  that  the  veins  which  pr<»cee<:l  from  the 

|pmtr»*nou9  part  toward  the  trunk,  not  being  closed  or  ol>]iterated  as  they 

»oulil  be  if  a  line  of  separation  were  formed,  convey  the  ileciwiiposing  blood 

and  other  putrescent  liquids  from  the  gangrenous  part,  and  pour  them  into 

tho  current  of  the  general  circulation.     Thus,  systen:iic  poisonuig  of  a  septic 

character,  or  septicaemia,  is  prculuceil,  and  the  patient's  lite  is  destr,\ved;  and 

tb«  earlier  the  date  may  be  when  the  gangrenous  jjart  is  i-emoved  from  the 

body  by  amputating  it,  tlie  less  will  be  the  degree  of  the  septieiemia. 

Sytnpfoi/i^  of  Complete  Arterial  Division, — The  symptoms  which  indicate 

that  a  Urge  artery  that  lies  in  or  crosses  the  tnick  of  a  gunshot  w<mnd  is 

completely  divided,  are,  brisk  hemorrhaee,  and  the  disappearance  of  pulsation 

in  the  injured  verisel  and  its  bi-anches  below  or  beyonti  the  wound.     In  cases 

when*  there   is  such  absence  of  pulsation,  but  uo  hemorrhage,  there  may  be 

some  doubt  as  to  whether  the  lesion  consists  of  complete  divisitm  of  the 

artery,  or  complete  obstruction  of  its  canal  i'vinn  recurvation  of  its  severed 

inntr  and  middle  coats  or  from   phij^ging  with  coaguhim.     But  such  an 

occlusion  fmm  plugging,  without  division  of  the  e.xternul  tunic  of  tlie  artery, 

wavery  rare  occurrence  in  the  history  of  wounds  made  by  smuU-arm  missiles, 

Iwtrever  frequently  it  may  be  met  with  in  cases  where  arteries  are  stretched 

Of  bruised;  and  it  should  be  estimated  accortlingly. 

Trmtinmt — Wlaen  a  large  artery  is  corapletel^^  divided  in  a  gunshot  wound, 
^hfirH  indication  is  to  suppress  the  primary  bleeding,  without  delay,  ly  digi- 
W compression,  and  to  restrain  it  in  this  maimer  until  the  ends  can  be  found 
'M  aecuroil  by  a  t-arbolized  catgut  ligature  applied  to  each  of  thcni.  The 
Iteihoil  iu  which  digital  compa'ssion  can  be  most  cttcctuully  employed  in 
•Uch  lafcse*,  consists  in  placing  both  index  fingei's,  or  a  thumb,  in  the  woimd, 
*rul  applying  them  directly  to  the  ends  of  the  Ideeding  ves:scl.  In  this  way 
^ho  licmorrhage  can  be  arrest^  with  promptitude,  with  certainty,  and  with 
^^ut  little  effort ;  for  ordv  a  slight  degree  of  pressure  is  required  io  arrest  the 
ftow  of  blood,  if  applied  directly  to  the  bleeding  oritice  of  the  artcrv.     T  say 

Ethat,  in  this  way.  the  hemorrhage  froni  gunshot  wounds  involving  the 
e»  of  the  neck,  armpit,  and  extremities,  may  readily  be  controlled  by 
eiBOn  of  onlinary  intelligence,  until  surgical  assistance  can  be  obtained, 
he  injured  veasol  can  be  properly  ligated.     Moreover,  the  compression, 


>  DiA<*iUc!s  Mid  Injurit^  of  Arturit«,  pp.  235-^3. 


«  Ibid.,  p.  S4B. 
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to  be  nf  niiicli  iis<»  in  j;u4*1i  ciiscv,  niiist  hv  promptly  applied ;  otherwise,  so^ 
much  bloml  will  be  lottt  an  to  pn>ve  fatal  by  aiueunc  exbauistioru  if  not  by 
syncope.  Both  eiKls  of  tlie  sevejvd  artery  Jiui^t  be  tied  with  carbolize*!  cat- 
gut. The  following  oxaiu])Ie  will  usefully  illustinite  the  subject  of  iigating 
the  smaller  arteries  vvhieli  niiiy  l>e  aevciv*l  in  gunshot  wounds: — 

Private  W.  Jess,  Troop  M,  7tlj  Cavalry,  received  Nov.  21,  U^i»8.  a  gunshol  wound 
of  rigitt  forearm  Hi  tlie  middle.  Tim  ball  (mx^d  between  the  radiu»  und  tliu  ulna  without 
fracturing  either.  No  hemorrhage  occurred  until  the  fifth  day  ;  afterward,  hemorrhage 
occurred  about  every  twenty-four  hours,  generally  at  night,  froDi  a  few  ounces  to  a  pint 
at  a  time.  When  the  dressings  were  rt-movcd  the  hemorrhage  would  cease  ;  an  0[iera- 
lion  was  conse<|uently  delayed  from  day  to  day,  in  the  li0(*e  that  il  would  be  unnece>iwu*v- 
The  arm  began  to  swell,  became  painful,  tense,  and  glossy,  and  from  above  the  elbow  to 
the  shoulder  was  swollen  and  (edematous.  On  Dec.  <*>,  a  deep  incision,  four  inches  long, 
was  made  lengtliwise  at  the  wound.  A  large  quantity  of  clotted  blood  was  thrown  out 
from  between  tlie  musciej*,  which  had  been  dissected  up  by  it  in  every  direction.  The 
interosseous  nrtiry  was  found  severed,  and  l)olh  ends  of  it  were  lied.  The  jmin  wii5 
immediately  relieved,  and  the  swelling  rapidly  disap|»eared.  No  bad  symptoms  oc- 
curred, and  tlie  patient  was  returned  to  duty  in  January,  lb09.' 


I 
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The  second  indiaition  in  tlio  treatment  of  cases  where  large  arteries  are 
dividc<l  in  i^nishot  wounds,  is  to  anticipate  and  prevent  the  oecurrenee  of 
secondary  liemorrhagc.  Should  the  ends  of  the  severed  artery  be  sought  for 
and  tied,  in  sucli  cases,  when  they  arc  not  bleeding?  Secondary  hemorrhage 
when  it  occurs  in  sueh  cases  is  almost  always  fatal ;  and,  iimsntuch  as  the  b^t 
method  of  preventing  secondary  hemorrhage  from  wounded  arteries  consists 
in  properly  tying  them,  I  do  not  doubt  that,  in  most  cases  where  large  arteries 
are  divide<l  \n  gunshot  woun<U,  their  ends  should,  if  jinteticable,  Ix;  brout>;ht 
into  view  by  making  the  necc^ssary  incisions,  and  earlxilized  catgut  liga- 
tures should  bo  npnlitKl  to  both  the  iintxiiniil  and  tlie  distal  ends,  although 
they  are  not  bleodnig  at  the  time,  llad  this  been  done  in  three  of  the  ejises 
presented  above,  where  seeoudary  hemorrhage  occurred  and  death  cnsue<l, 
namely,  that  of  Cieorge  Kolfinson,  wliose  carotid  artery  was  (livided,  tliat  of 
James  lirown,  whose  fera*mil  artery  was  severed,  and  that  of  AV,  J.  Beverley, 
whose  brachial  artery  was  cut  across,  there  is  good  reason  to  believe  that  all  ^ 
of  them  would  have  been  saved,  ■ 

Furthermore,  I  hold  that,  in  every  case  of  gunshot  injury  where  thei-e  is 
rea*<ou  to  believe  that  large  arterial  trunks  have  been  damaged,  even  when 
they  are  not  divided,  a  <'art^ful  iw^areli  shoubl  be  made ;  and  should  it  i>rove 
that  Kueh  in  the  ease,  they  should  be  tied  with  antiseptic  ligatures,  whether 
bleeiling  or  not,  to  render  them  secure  against  the  effects  of  reaction  and  the 
occurrence  of  secondary  heninrrhage.  These  proceedings,  and  the  taking 
care  to  tie  the  ligatures  in  such  a  way  that  they  cannot  slip  ott'fi*ora  the  ends 
of  the  arterj',  constitute  the  chief  surgieid  means  of  fultilling  the  second 
indication. 

Tlie  third  indirntion  in  tlie  treatment  of  such  cases  consists  in  anticipating 
the  occurrence  and  obviating  the  effects  of  gangrene.  Whenever  the  femoraU 
popliteal,  or  [M'sterior  tibial  artery  in  the  upper  third  of  the  leg  is  8evere<l  iu  u 
gunshot  woimd,  there  ii^  much  greater  risk  of  the  occurrence  of  gangrene  than 
of  Hecondary  Iienuirrhage  ;  and  gangretio  ip  more  fatal  than  even  secondary 
henn>rrhage  in  .sueh  ease?*.  For  out  of  eighteen  ea-ses  of  eaugreue  caused  by 
gunshot  wounds  of  arteries,  related  or  rcferrc<l  to  al>ove,  all  ended  fatally  save 
one,  and  iu  tln^  the  patient  was  saved  by  aniputation.  Tbe  great  danger  of 
this  form  of  gangrene  is  because  of  the  very  great  liability  to  the  occurrence  of 
septicteraia  from  the  non-formation  of  a  denmivating  line,  as  I  have  just  shown 
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The  only  wiiy  to  obvuittj  the  deadly  e<niHe(|iieiu'efi  of  pueh  a  gangrene, 

notably  the  sejitieA»mia,  is  to  remove  the  niortilying  part  by  aniinitating 

lie  limb  at  the  summit  of  the  legion  deprived  of  nutrient  bl<XMl  b}-  the  arte- 

liil wound;  anti,  the  earlier  the  opcmtion  is  performed,  the  le^s  the  degree 

of  ^'ptiaemia,  and  the  greater  the  hope  of  a  aueeetwful  issue.     Hence,  as  jjoon 

fcitlit;  toe:?  bea»me  gangrenous  in  eonseipienee  of  a  »*cveninee  of  tlie  posterior 

tibial  ur  the  jH>plitvaI  artery,  the  leg  should  be  amputate"!  at  the  knee-joint; 

or.  if  in  consequenec  of  a  severaiK'C  of  the  femoral  artery,  the  thigh  should  be 

amputated  above  the  seat  of  the  arterial  lesiitn.     In  tlio  njijier  extremity,  as 

*otm  8ft  the  fingers  mortify  in  contsetiuenee  of  a  gunshot  severanee  of  the 

Aiillary  artery,  the  arm  should  be  amputatcil  at  the  shoulder-joint  or  within 

two  or  thre<i  inelies  thereof.     It  is  a  still  better  praetiee,  however,  to  remove 

bjrpriinury  amputation  the  partes  in  which  we  know  from  experience  that  gan- 

^ue  will  almost  eertainly  euHue  ;  for  instance,  in  cases  of  gunshot  sevenua^e 

«'tlif  [»oplit4ial  artery,  or  of  the  posterior  tibial  in  its  upjx*r  third,  e>^peeially  if 

tlieU)ne  be  also  implicate*!,  primary  amputation  ought  generally  to  be  jKjr- 

ionned.    Under  a  pcdicy  of  delay  in  such  cases,  gangrene  almost  always 

Primary  amputation,  by  anticipating  and  averting  the  occurrence 

sne  and  Heptica^mia,  gives  the  patient  the  best  possible  chance  to  re- 

Wlien  ^inshot  severance  of  the  femoral  artery  is  complicated  with  gunshot 

fcictore  of  the  thigh  bone,  I  believe  it  is  always  best  to  amputate  without 

<fclav,  beeiiusc  gangrene  is  almost  certain  to  ensue  if  the  limb  be  not  cut  otf, 

id  DecauKe  amputation  in  the  prinmry  jwriod  is  much  more  likely  to  prove 

Tul  in  bueh  cases  than  amputation  performed  in  the  inflammatory 

I,  or  aft4?r  the  appearance  of  gangrene.    When  gunc^liot  severance  of  the 

tjsterior  tibial  artery  is  complicated  with  gunshot  fracture  of  both  bones  of 

1^,  I  believe  it  is  genenilly  preferable  to  em[»!oy  primary  amputation, 

Bially  in  military  practice  in  the  tield.     In  civil  life,  however,  where  the 

imstancoii  are  usually   much  more   favorable  for  conducting  the  after- 

■eatment,  it  may  be  advisable  to  attempt  to  save  the  leg  when  the  commi- 

[ion  is  not  extensive,  and  the  laceration  of  the  soft  parts  not  great,  and 

nally  if  only  one  lM)ne  be  broken.     In  hucIi  a  ca^o,  occurring  under  cir- 

um«tani,-ea  favorable  for  treatment,  it  may  be  advisable  to  tie  both  ends  of 

"ic:  artery  in  the  wound,  and  then  to  treat  the  case  as  a  gunshot  fracture, 

rith  antiseptic  drcdsings. 

When  gunshot  severance  of  the  brachial  artery  is  attended  by  gunshot 

nM;turo  of  the  humerus,  the  chances  of  treating  the  case  successfully,  with- 

itatiou,  arc  genenilly  much  greater  than  in  corresponding  lesions  of 

I-  extremit}'.      When  the  broken  humerus  is  but  little  comminuted, 

•soft  partes  surrounding  it  but  little  torn,  and  the  accompanying  nerves 

'ftjured,  it  ia  generally  advisable  to  tie  both  ends  of  the  artery,  and  ab- 

ipt  to  save  the  arm.     liut  when  the  comminution  is  extensive,  and  the 

ition  of  the  sotY  parts  great,  the  brachial  artery  also  beinc  severed, 

.ry  amputation  should  be  performed.     In  guns^hot  fractures  of  the  fore- 

aaBOciated  with  corresponding  wounds  of  arteries,  however,  it  is  but 

Decesfiary  to  amputate,  mdess  the  elbow-joint  be  implicated;  in  such 

it  id  genei-ally  advisable  to  amputate  without  delay. 

.Agai]j,  when  a  gunshot  woimd  of  the  femoral  or  popliteal  artery  is  attende<l 

Llh  a  oorresjtonding  lesion  of  the  vein  and  nerve,  although  the  bone  be  unin- 

primary  amputation  should  always  be  ])erfornKHl. 
,-jtiseplic  dressings  should  always  be  employed,  and  thorough  drainage 
the  wound  shouhl  be  securwl  by  using  Chassaignac  s  drainage-tubes,  etc., 
'ies  are  involved  in  gunshot  lesions. 
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The  inapplicability  of  styptics,  such  as  the  jiersulphate  and  the  perchlorido 
of  iron,  etc.,  t<'  iho  treatnK-nl  of  hemoiThage  from  gunshot  wounds  of  art^ 
ries,  had  already  been  pointed  out.    (Sec  page  175.) 


Incised  Wounds  of  Arteribs. 


The  incised  wounds  of  arteries  are  inflicted  with  knives  of  various 
anil  slmpus,  with  sliar|>ened  swortls  or  Habres,  and  with  many  of  the 
tools  nse<l  in  the  mechanic  arts.  A  sliarp  cuttine^  inHtrun»ent  cleaves  the  tiaeuee 
with  the  lea^t  possible  disturbance  of  their  histological  elements,  and  leaves 
the  oiiposiug  surfaces  of  the  section  or  wound  smooth,  even,  or  level,  and  in 
the  Itcst  iK)s.sible  condition  for  sikx-hIv  and  pcrfc<'t  rei)aration.  But  the  same 
eiivuniF*lances  favor  the  outtlow  of  blo<.)d;  for  the  smoothly  divided  vessela 
present  no  such  mechanical  obstacles  to  hemorrhage,  at  their  open  moutlis^as 
are  8t.*en  iu  most  other  wounds.  The  incised  wounds  of  arteries  are  indicts  " 
in  accidents,  with  design,  and  in  wai'. 

When  arteries  are  invadcnl  bycnttiner  instruments,  the  lesion  consistfl  either! 
of  a  complete  division  of  the  arterial  tube,  or  of  a  jwrtial  division,  or  of  a  divi- 
sion of  tlie  sheath  and  the  extenuil  tunic  only,  or  of  a  mere  puncture  of  all 
the  arterial  tunics.  But  the  jtuui-lured  wounds  of  arteries  are  often  caused 
by  instruments  other  than  cutting  ones,  and  therefore  this  form  of  injury 
constitutes  a  sepanite  class,  which  we  have  already  attentively  considered. 

The  incisetl  wouiids  of  ai*teries  are  more  prone  to  lileed  tljan  the  contus*^!,! 
or  the  lacei*ate<l,  or  the  gunshot  wounds,  for  reasons  just  stated  above.  The 
licmorrhagc  but  seldom,  if  ever,  ceases  s]>ontaneously  when  large  arteries  are 
severed  by  sharjvciigt'd  instrnmentH,  unless  death  is  at  hand,  and  there  is  no( 
longer  any  blood  to  tiow  awa}'.  But  the  bleeding  from  the  contused,  and  the: 
lacei*ate<l,  and  the  gunshot  severance  of  arteries,  having  a  similar  size,  not| 
unfrequeutly  stops  of  itself,  as  we  have  alivady  sliown.  Incised  wounds  of 
arteries  are  chanv'terized  as  a  class  by  excessive  liemorrhage:  and  they  are | 
more  liable  as  a  class  to  produce  death  by  primary  bleeding  than  any  olber- 
form  of  vascular  injury. 

When  a  small  artery  is  but  partially  divided  by  a  cutting  instrument,  it  is 
always  more  difficult  to  stanch  the  hemorrhage  than  it  is  when  the  same ^_ 
vessel  is  completely  divided.     Thus,  in  almtracting  blood  from  the  tem{X)rttIt^| 
artery  (artL'riot<>niy),  when  it  bticonics  necrssiiry  to  stoptlie  blewling,  the  first 
thing  to  In*  d(Mie  is  to  completely  <livide  flie  artery  at  the  jjlace  wheix;  it  has 
been  opened,  and  then  u  niO<.lenite  amount  of  pressure  applied  for  a  short  time 
at  the  place  of  division  will  geiiemlly  eutHce  to  permanently  suppress  the 
bleeding.     But,  if  the  division  of  the  artery  be  not  made  complete  in  sueh  a 
case,  if  pressure  be  apj>lieil  f4»r  the  [mrpose  of  arresting  the  outflow  of  blood 
while  the  arterial  tube  is  only  partly  divided,  then  it  generally  follows  that 
either  u  tninmatic  aneurism  is  formed  in  the  wound,  or  secondary'  lienior-ja 
rbagos  successively  ensuu,  which  ma}'  phu-e  the  patient's  life  in  great  lK'ril,^| 
even  whore  lui  jirtery  as  small  as  the  iuiteri<^>r  bnnicli  of  tlie  temporal  is  tlie 
vessel  tuvoh't'd  in  the  lesion.     In  cases  of  incised  wounds  in  general,  where ^_ 
the  hemorrhage  J'rom  small  arteries  that  arc  but  partially  divided  ^ive^H 
tTOuble,  the  first  thing  to  he  done  for  suppressing  it  is  to  complete  the  division ^^ 
of  the  bleedinif  vessels.     Thus  we  perceive  that  tlic  treatment  of  the  incised 
wounds  (.if  iirtei'ies  must  be  eondiictvd  on  principles  somewhat  different  froi 
tliose  which  obtain  in  treating  tlie  contused,  the  lacerated,  and  the  gunshol 
wounds  of  arteries. 

The  two  following  examples  usefully  illustrate  what  takes  place  when 
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lareearterj'  ia  completely  divided  in  an  incised  wound,  and  the  case  is  left 

William  Barren,  a  Miilmaker,  aged  about  S2,  was  stabbed  in  the  throat,  and  in 
«her  places,  in  an  affray,  on  Saturday  night,  T><'comb<T  11  ;  he  blt?<l  very  profusely 
ftwD  the  throat-wound,  and  expired  in  about  twenty  minutes  from  the  hemorrhage. 
iMiopiy,  slI  the  Fourth  Ward  Station-house,  December  13,  by  the  author,  at  twelve 
M,— Face,  lij>s,  gums,  and  surface  of  whole  body  pale  and  exsanguinated.  On  leli 
a^o(  neck  waa  found  an  incised  wound,  two  and  a  half  inclies  in  length,  commencing 
wterior  to  the  ear,  and  extending  forwurd  and  somewhat  obliquely  downward^  juist 
benemth  ajid  nearly  parallel  to  the  body  ot  the  lower  jaw  ;  it»  lip;;  were  drawn  togellier 
•nd  held  by  one  suture;  the  lips  of  the  wound  were  somewhat  irregular  in  shape;  the 
iTirk  of  the  wound  extended  almost  transversely  across  and  nearly  through  the  throat, 
lererinieiT  *"  ***  cour»e,  the  anterior  third  of  the  sterno-niastoid  muscle,  the  left  external 
rarotid  arteri/  near  its  origin,  and  the  accompanying  vein  ;  it  alr«o  passe<l  through  the 
masci€«  at  the  root  of  the  tongue,  cutting  off  the  epigfottits  at  its  h:i^*i ;  it  divided  the 
pwt  comu  of  the  hyoid  bone  on  the  right  side,  and  terminated  near  t!ie  anterior 
niirgin  of  the  right  slerno-mastoid  muscle.  Some  clotted  blood  wa^  found  in  the 
krriiz  below  the  rima  glottidi^.  The  stomach  contained  a  few  ounces  of  a  substance 
mrmbling  cotfee-grounds.  Internal  organs  generally  exsanguinated,  but  otherwise 
Aound. 

Die  <?nds  of  the  severed  external  carotid  artery  were  somewhat  contracted,  but  still 
permeable,  and  not  plugged  up  with  coagulated  blood.  The  wound  in  the  neighbor* 
kod  of  ihe  vessel  contained  clotted  blood,  (The  parts  of  the  record  not  pertinent  are 
oftincd.) 

John  Heavy,  middle-aged,  was  cut  in  the  upper  and  inner  part  of  his  right  arm 

titb  a  knife,  and  died  from  the  hemorrhage  in  fifteen  or  twenty  minutes — in  not  lejts 

lluui  fifteen  nor  more  than  twenty  minute.* — on  Ihe  night  of  May  3.      Autopsy  by  the 

*ithoT,  at  the  Fourth  Ward  Station-house,  on   May  4,  at   1   F.  M. — Cadaver  large  and 

Otiucular;  face,  lips,  and  surface  of  body  generally  very  paie^  and  presenting  a  waxen 

ftppeamnce.     There  was  an  incined  wound  of  the  integuments  on  the  unleru-internul  part 

of  the  right  arm,  just  below  the  fold  o\'  the  armpit,  one  Inch  and  a  quarter  in  length, 

aod  extending  obliquely  across  the  arm.     It  was  about  two  inches  in  depth,  and  involved 

Ihe  hrachiai  artery^  which  had  been  severed  transverricly  near  its  origin.      The  euda 

|Cif  the  divided  vessel  were  ])ariially  contracted,  but  not  plugged  up  with  coagulated 

llilood.     The  wound  of  the  soft  [tarts  exterior  to  the  vessel  was  ^lled  willi  clotted  blood. 

lungs,  liver,  spleen,  and  internal  organs  in  general,  contained  much  less  than  the 

^Vionaal  quantity  of  blood ;  heart  large  and  fatty,  with  some  blood  in  its  right  cavities. 

^S.)(i)H  imniHterial  points  are  omitted.) 

Id  neither  of  these  cases  was  any  eftbrt  of  iinjx>rtance  made  to  suppress 
the  bleeding.  The  largeness  and  smoothuesB  of  the  gush  in  the  iiitegunieiits 
and  other  parts  exterior  to  the  artery,  allowoil  tlie  Idoiul  to  cKcuijic  unobstruct- 
*»ih*  from  the  arterial  lesion,  in  both  iustancer*.  Careful  iiujiiiry  was  also 
f"a<lc  by  the  author,  for  the  purpose  of  ascertaining  how  limg  L*ach  man  lived 
^i:T  he  was  stablxMl.  Aj?  J>oth  cases  were  thomughly  investigated  hy  the 
•r,  unuaua!  fiudlities  were  afforded  for  pui^uing  this  inquiry.  The  wit- 
agreed  in  testifying  that  in  the  external  carotid  case  the  man  expired 
Kit  twenty  minutes,  and  in  the  brachial  artery  c^'^c  in  fifteen  or  twenty 
■in  not  less  than  fifteen  nor  more  than  twenty  miimtOH — after  the 
waA  made.  In  both  instances  the  ends  of  (lie  severed  arteries  were 
'hat  contracted,  but  they  wea?  still  ^qien,  arnl  nut  tilled  or  plugged 
ith  coa^lated  bl»>od.  In  eacli  instance,  however,  the  eash  in  the  soft  parts 
ior  to  the  vessel  was  filled  with  clotted  blood.  In  such  eases,  as  the 
ions  of  the  artery  become  weaker  and  the  coagulability  of  the  bKxKl 
the  external  wound  l^eeoincs  tilled  witli  a  coagnlnm,  in  the  middle 
'hioh  a  chaimel  remains  oi.»en,  through  wliieh  the  blood  continues  to 
tricide  uiitil  the  clot  becomes  stronger  than  the  current  of  the  Llood,  tliat  is. 
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until  tlie  clot  trohoroK  Avitli  more  forco  tlmii  tlie  imimlse  wliicli  tbe  1)U 
ret'eives  from  the  almost  enijity  urtery ;  Uut  when  the  lieuiorrluige  thus  eeaKAy^ 
death  is  usually  very  near. 

How  eaii  such  arterial  wouihIh  be  euceesfifully  treated?     In  eases  where 
either  of  the  mrotids  is  invoIvtMl,  pi'ctisure  must  be  up])Iieil,  without  delay, 
by  both  index  fiugera  or  a  thumb,  in  the  wound,  to  the  ends  of  the  orifiw  i 
the  w(uiu(Uh1  urtery,  until  it  e-im  l>e  securely  tied  with  earbolized  ait^ 
ahn\-e  and  below  the  lc:^ion.     (Cmnsult  aUo  on  this  pouit  the  case  of  a  rni!lei> 
stabbed  in  the  neek  vvith  a  pix-ket-kiiife,  wlio  was  sueeesstully  treated  aO 
this  plan»  p.  Ill ;  and  the  rcmurkt*  on  the  treatment  of  punctured  woun^ 
of  arteries  on  p.  117.)     In  eases  where  the  l/ntchial  artery  is  op»ened  by  ^^ 
incised  wound,  the  bleeding  must  be  promptly  suppressed  by  digital  coj^ 
pression,  or  by  an  exteiuporrfneons  tourniquet,  or  by  Esmarch  s  elastic  Mpj,. 
ture,  until  the  artery  can  be  tied  above  and  below  the  wound.     In  the  foj. 
lowing  ihiitanee  this  waa  done  with  tourniquets  extemporized  with  pocket 
handkerchiefs : — 

An  insubordinate  soldier,  aged  26^  while  in  liquor,  resisted  arrest  and  atlempled  to 
use  violcncp,  \vli(.'r<Mi[>on  one  of  the  provost  guards  8labb*;d  him  with  his  sword  in  tbe 
U])j*er  jiarl  of  ilie  leCl  arm,  the  wound  corresponding  to  the  lower  third  ol*  the  corico- 
bnu'hiiiliK  mus(!]i'.  Proliisr  hoinorrluigfi  folh)Wt;d,  and  was  arrest«fd  by  ihn  rori>onil  of  tbe 
gmird,  who  applied  a  handkereliiff  lightly  abovt:  and  another  below  the  wound.  Thii 
was  so  cleverly  done  that  the  p4itient  lotit  no  blood  until  the  dressing  had  been  remm'ed 
two  hours  jiubsequently,  Sept.  *^0,  18GI,  wlien  he  wa^  conveyed  to  the  hospital  for 
treutnient.  On  careful  examination,  ttie  brac/iial  artery  was  I'ound  wounded;  without 
furihtT  delay  an  incision  was  made  as  for  ligature  of  the  artery,  and  the  vessel  sccared 
ubcne  und  below  the  wound^  xind  the  portion  between  the  two  wounds  cut  out  Tli« 
vitiiii  comites  were  also  lied  because  they  were  wounded.  With  the  exception  of  oon- 
siderahle  a-dema  of  the  hand,  forearm,  and  arm,  which  was  controlled  by  bandages,  tbe 
case  progressed  well.     On  Oct.  16,  the  patient  was  returned  to  duly,  entirely  well.' 

In  this  caBe,  the  first  or  proximal  ligature  liaving  been  applied,  the  wound 
was  eurefiilly  Kpongetl,  and  red  blood  waH  diKtiuetly  Hcen  jetting  out  of  tlie  ' 
mouth  of  the  vesjiel  from  below,  and  that  with  eousiderable  foree,  showiiie 
that  the  a]^plication  of  a  ligature  to  the  artery  above  the  wound  only  whiI" 
have  been  an  iuauHioieut  and  an  ineoniplete  operation.     The  arterial  wown*i 
eonnisted  of  a  ganh  wliicli  extendetl  about  half  way  across  the  artery,  iu* 
nearly  trunH\'en!'e  direetiou, and  was  situated  about  one  ineh  below  the  oriptt 
of  the  artery.   The  weapon  peuetrd-ted  the  limb  in  an  oblique  direetiou.  T^® 
ineieioii  of  the  skui  was  about  one  ineh  long.    On  loo&ening  the  exteinjtoris'-'^ 
tourniquet,  the  hemorrhage  did  uot  recur;  the  wound  wiis  filled  with  cuvtl^^' 
luted  bhiod  ;  but  it  was  found  that  there  was  no  radial,  nor  ulnar,  nor  1>*^^' 
chial  pulse.     The  natuixi  of  the  injury,  therefore,  could  not  be  miiital^*^^' 
But  the  oeular  demonstration  of  regurgitating  distal  hemorrhage  was,  X^^ 
haj».H,  the  most  iiiterestintj  part  of  the  case. 

The  histtiry  just  related  aftbrda  a  exipital  illustration  of  what  the  treatment 
sliould  be  in  eiuscs  Avheix;  the  main  artery  of  an  extremity  is  ojK'ued  bj''^ 
ineiseil  wound,  namely,  the  arrest  of  hemorrhage,  without  any  delav*  'f 
applying  digital  conija-esaion  in  the  wound,  or  a  tourniquet,  or  an  elawnc 
ligature  aliove  and  below  the  wound  temporarily,  that  is,  until  surgical  n!A\ 
can  he  obtained,  and  the  artery  tied  properly  above  and  below  the  gash  ll 
its  eoats.  In  the  following  example,  although  the  comprest^ion  was  conrj 
tinned  for  eighteen  days,  (he  openition  for  applying  ligatures  had  to  bcpc*^ 
formed  in  order  to  obtjun  a  eure: — 


1  Med.  and  Surg.  Hist,  of  tbe  War,  Second  Surg.  Vol.,  p.  436. 
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A  man,  aged  3G,  acci<Jcnijilly  st4ibbt'd  hini^^lf  with  u  pooket-kniCc  toward  the  inner 
side  iitid  u  lillle  below  the  middltf  of  tlie  lefl  lliigli.  Tliere  was  u  proluse  e8ai|>f  of 
arteriiil  blood,  and  he  Tainted.  He  was  treated  by  coni|»ression  tor  eighteen  days,  and 
brought  to  bospital  on  March  8.  There  was  kiund  sorae  sweiling  gtjrrouiiding  an 
aperture  in  the  Mi\  an  inoh  long,  rounded  in  form,  and  situated  as  al>ove  .stated.  The 
tumor  was  bard,  and  did  not  pulsate.  On  the  12tb,  riliarp  hemorrhage  !;uddenly  oceurred 
to  the  extent  of  an  ounee  or  two.  On  the  HUh,  a  pulsating  tumor  having  formed  at 
the  sent  of  injury  during  the  past  two  days,  tlif  arltry  was  cut  down  uiK)n  by  enlarging 
the  wound,  and  tied,  under  chloroform.  A  large  (|nunlity  of  firmly  laminated  tibrin  was 
turned  out.  The  artery  wa^t  eonipri'S5.od  on  the  pubis  by  a  finger  during  the  ope- 
ration.     But  little  blood  was  lo:«U  and  recovery,  tliouglt  Mtmewhat  tardy,  followed.* 

Owe  or  two  additional  t^xnm|des,  hriefly  narmtcd,  will  imjtart  more  iufor- 
niatioti  coni*onun£j  tlu*  tiiutnnrit  of  tltis  most  lormidahlt'  h*wion  of  the  femo- 
ral artery  than  a  lengthy  tli"i[uisiri(Hi: — 

Private  George  Hastings,  Co,  K,  .'t7lh  Infantri*,  wns  admitted  to  hospital  July  30, 
18G8,  having  been  accidentally  stabbed  lite  same  day,  in  the  upjier  part  of  the  thigh, 
with  a  long,  narrow,  exceedingly  siiarp  hunting-knife,  whieli,  passing  by  the  superficial 
Jemorul  artery^  |>arlially  divided  X\\t^  profumla  femorU  ix'low  the  origin  of  the  exterimi 
circiunllex.  TIih  henujfrhage  wa**  excessive.  Some  lew  niomenlM  oidy  ^lapsed  after 
the  accident  befon^  i-oniplfie  ayncope  enstied.  Pressures  on  the  common  femonil  arn'sted 
the  hemorrhagi",  but  tht^  prostration  was  so  extn-me  as  to  proliihil  0|>ei-ntive  interference 
at  the  time,  and  slimulanls  and  nutriments  were  administered.  At  10  o'clock  P.  M., 
bemorrhuge  again  occurring,  now  from  the  lower  or  distal  extremity  of  the  artery,  the 
wound  was  enlarged  and  ilir  arteriu  profunda  secured  with  ligutureK  above  and  below 
the  lesion.  The  jiatient  was  kept  for  several  days  under  the  inHuence  of  morphia. 
Slight  pressure  continuefl  on  the  common  femoral,  although  not  stMiicient  at  any  time  to 
greatly  impede  the  circulation  in  tlu;  limb.  At  no  lime  alter  the  operation  was  the  cir- 
cululiou  arrested.  On  the  nineteenth  day  the  up[)er  ligature  was  removed,  but  tlie  lower 
one  did  iml  come  away  until  the  thirty-fourth  day.  The  patient  recovered  comjdi  lely, 
and  wa8  returned  to  duty  in  the  following  October,  between  two  and  three  moniUy  after 
the  cjwiiiilty.' 

The  following  case,  in  which  the  employment  of  compreaHion  to  t^^mporanly 
^BBtraiii  the  first  blcedini;  fi-om  an  incised  wound  of  the  femoiid  artery,  apjtears 
te  have  been  neglect  ml,  1ms  jH.'culLar  interest  in  thiti  connection  : — 

A  man,  aged  53,  was  admitted  to  hospital  on  November  II,  pulseless  and  faint 
from  the  loss  of  blood.  There  was  u  small  wound,  two  inches  below  Pon[«irt*s  liga- 
ment, in  his  left  thigh,  over  \.\\^  femoral  artery^  c^msed  by  a  knife  that  had  accidentally 
Alipi>ed.  The  bleeding,  which  evidently  had  been  great,  had  ceased.  He  was  placed 
in  bed  ;  and,  as  reaction  wiuh'  on,  a  pulsating  swelling  was  reveuh'd  beneath  the  wound. 
^ov.  It — Tumor  larger,  and  pulsation  more  marked.  The  tumor  was  laid  o^tcn  with  a 
Tiew  lo  lig;tiure  the  artery  above  and  helow  tfie  aperture  in  it.  A  large,  gaping  wound 
was  found  in  the  femoral  artery.  Much  ditHcully  was  ex|>erienced  in  applyin*^  the 
proximal  ligature,  on  account  of  a  large  branch  given  off  from  the  artery  beneatli  the 
wound,  which  proved  lo  be  the  profunda.  After  applying  the  proximal  und  distal  liga- 
turei!  and  letting  up  the  pressure,  a  tierce  gusli  of  blood  from  regurgitiition  through  the 
profunda  followed.  This  artery  also  was  tied,  and  (he  hemorrhage  ceased.  The  patient 
sank  gradually,  and  died  on  the  2l8l,  from  exhaustion  due  to  the  lo^ss  of  blood.' 

The  observatioiis  on  punctnrcd  wounds  of  the  fomoi-al  artery,  and  their 
treatment,  at  page  123,  nhuidd  alt^o  he  consulted  iit  this  lounection. 

Iiiciried  wotmciK  of  the  poplitcat  artery  are  not  frequent  occurn^nces;  still, 
Deschumps  has  relaleil  a  ease: — 

Etieone  I{e|>asses,  a  servant,  aged  41,  was  admitted  to  hospital,  on  May  9,  for  a 
in  the  bam,  inflicted  with  the  point  of  a  sabre,  which  completely  divided  the  pop- 


BHtUh  Mc4ic.t1  Journal,  August  3,  1872,  p.  126. 
*  British  Mi-diL-al  Journal,  F<<b.  13,  1875,  p.  211. 
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liteal  artery.  A  traumatic  anfuricin  lorme*!.  On  June  2*^  it  wa^  Inid  freely  open  by 
an  inui^iion  Hbout  Kix  inctits  in  lenglli«  hU  llie  clutis  were  removed,  thi'  cavity  was 
tliorouglily  cleansed,  and  a  ligature  was  tied  around  each  end  of  the  (levered  arit^ry 
about  four  lines  ii-oni  it8  extremity.  A  deep  abscess  in  the  leg  ensued,  whicli  emptied 
itself  into  the  wound.  Tlie  patient  died  on  the  thirty-eight fi  day  after  the  o|)era- 
lion,  apiMireutly  from  pyiemia.'  The  result  could  have  l>een  no  worse  if  the  femoral 
artery  hud  been  tied  on  the  plan  ol*  Hunter,  or  even  if  amputation  bad  been  pertbrroed. 

In  the  following  instance,  Hunter's  operation  was  performed;  Private  David  Jones, 
Company  E,  4th  Infantry,  was  wounded  at  Fort  Sully,  on  March  7,  18GG,  by  a 
soldier  who  mude  a  thrust  with  a  large  bread-knife^  which  entered  the  thigh  trans- 
versely, al>out  three  inches  above  tiie  inner  condyle  of  the  femur,  and,  passing  almost 
through,  severed  the  popliteal  arterj',  vein,  and  nerve.  The  hemorrhuge  was  con- 
trolled by  compn*ss!on,  and  it  was  ilien  deemed  best  not  to  open  the  wound  afld  attempt 
to  ligate  the  artery  therein.  On  the  fourth  day,  some  arterial  hemorrhage  occurring, 
it  was  thought  unsafe  to  delay,  and  the  femoral  was  tied  ai  the  middle  third.  There 
had  been  no  warmth  nor  circulation  lielow  the  wound  since  the  injury,  and  at  the  lime 
of  the  operation  there  wen?  strt)ng  indications  of  gangrene.  The  {tatient  died  on  the 
seventh  day  after  the  operation,  March  16.* 

Although  the  cause  ol*  death  is  uot  expressly  fetated  in  this  rase,  still  I 
thiuk  that  it  may  taii'ly  be  taken  by  impHcation  to  liave  been  traumatic 
gangi'ene.  lu  niauy  cases  belonging  to  this  category,  where  gangrene  is  likely 
to  ensue,  it  will  l>e  advisable  to  amputate  at  the  outset — that  is,  to  perform 
primary  amputation.  Xo  one  plai»  of  treatment  can  be  i>re8cnbed  which 
will  HUit  all^  or  *^\\'u  the  majority  of  cases,  when  the  iioplitoal  artery  has  beeu 
opeiie<l  by  an  in(nse<l  wound.  In  some  cases  it  will  he  advisid>le  for  the  sur- 
ge<3n  to  expose  the  artery,  and  ligature  it  above  sind  below  tbe  seat  of  injun-; 
m  others,  to  jiertorm  Hunters  operation;  and  in  still  others,  to  ampntatc  the 
limb.  Each  ease  must  be  judged  by  itself,  and  tliat  procedure  selected  which 
apitears  most  likely  to  save  the  i>atieut's  life.  The  occurrence  of  gangrene, 
however,  always  necessitates  immediate  fltnputati^^vn  in  these  cases, 

liR'iscfl  wounds  of  the  tibial  arteries  should,  generally,  Ik*  treated  on  the  same 
plnn  Its  inrised  wounds  of  the  femond  and  bnu-hial  ailcries,  just  described. 
The  hemorrhage  should  be  restrained  by  c<^>mpression  until  the  injun?d  vet:«<d 
can  be  laid  bare  and  tied  above  and  below  the  cut  in  its  walls.  Leisrinck 
has  made,  in  a  case  of  incised  wound  involving  the  anterior  tibial  artery,  a 
fortunate  application  of  the  elastic  comj^rcssion  of  Esmarch.  A  man  having 
been  wonuded  in  the  leg  with  the  point  of  a  knite,  there  rose  up  in  the  course 
of  the  artterior  tibial  artery  a  bluisli-colorcd  and  pulsating  swelling,  of  the 
size  of  a  fint.  IJy  employing  clastic  com|)ressiou  (see  pp.  74-79),  Leisrinck 
was  enabled  to  readily  apply  to  this  traumatic  aneurism  the  ancient  method. 
of  oiieniting;  namely,  to  freely  lay  open  the  &ac,  completely  evacuate  its  con- 
tents, and  tiad  and  tie  tlie  artrrv  alK>ve  and  bek»w  its  open  nmuth.* 

Xo  doubt,  in  many  citses  where  the  tihinl  arteiics  are  woundeil,  the  eWtic 
ligature  may,  with  givat  advantage,  be  apjdieil  to  the  leg,  lx)th  above  and 
below  the  wound,  so  as  to  effectually  control  the  circulation  while  the  injured 
artery  is  being  ligated  on  the  "old  i>]an."  Boyer  has  forcibly  iUustruted  the 
gix^at  superiority  of  the  "old  plair*  of  treatment  in  such  cases: — 

A  y4»un';  man  received  an  incised  wound  involving  the  |Hist(*rior  tibial  artery  in  the 
lowt^r  part  of  ills  leg,  near  the  internal  ankle.  In  some  additional  case^,  the  malleolar 
and  tarsal  arteries  whirh  run  over  the  foot  were  likewise  divided.  These  patients  all 
died ;  they  might  have  been  saved,  if,  instead  of  stufl^ng  the  wounds  with  styptics  and 
lint,  the  surgeon  had  cut  down  upon  the  arteries  and  tied  them  above  and  below.* 

>  ObKervAtioitH  on  Anuurisin.  S^dtmham  Societj*B  editum^  p.  410. 
«  Circular  No.  3,  S.  G.  O..  pp.  241,  *242. 

*  Nouvi'au  Diftionnaim  dv  Med.  et  do  Chlrurg.  pratiques,  t.  xix.     PariSf  1874* 

•  Op.  cit.,  vol.  i.  p.  132,  Am.  ed. 
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In  the  following  example  the  dorsal  arUrt/  of  the  foot  was  ligatured  on  thiu 
plau  with  u  good  ret^ult: — 

Private  James  Lasby,  Co.  G,  23d  Inrnntry^  aged  33,  while  chopping  wood  at  Fort 
Colville,  on  December  15,  1868,  cut  his  right  Tool  with  a  sharp  axe.  The  flexor  ten- 
don* of  the  Iboi,  the  dorsalis  pedis  artery,  and  the  metutjirsal  bone  of  the  great  toe  were 
divided,  causing  u  gaping  wound  four  inches  in  length.  He  was  admitli^d  to  tlie  post 
hottpilnlf  wliere  the  donialis  pedis  artery  was  ligated,  and  the  wound  closed  by  inter- 
rupted suture.  The  wound  failed  to  unite  by  tirst  intention,  and,  on  Dec  20,  the 
ligature  was  removed.     The  i>atient  was  returned  to  duty  in  March,  1809.* 

Distal  licatures  must  be  applied  to  wounded  arteries  in  the  foot  and  \egy 
Bs  m  the  hand  and  arm,  in  order  to  guaixi  against  the  ivgurgitating  hemor- 
rhage which,  in  their  absence,  would  result  from  the  remarkably  lixje  inoscu- 
lations of  the  terminal  branches  with  each  other  by  means  of  the  plantar 
arches,  etc.,  in  the  one  ca^e,  aiwl  of  tlie  palmar  archcH,  etc.,  in  the  other. 
Hemorrhage  from  in(:'isc<l  wounds  of  the  foot,  ankle,  and  leg,  wlien  the 
wound  is  recent  and  the  parts  are  sound,  will  give  the  surgeon  but  little  trou- 
ble providwl  he  tivata  it  on  the  ortlKwlox  plnu  of  l>ringin<j  the  bleeding  point 
difitmctly  into  view,  applying  a  ligature  on  each  side  of  it,  and  divi<hng  the 
artery  midway  between  the  ligatures,  ao  that  the  ends  may  retract. 

During  the  late  civil  war,  three  huiHlred  and  filty-seven  ca«es  of  incised 
and  punctured  wounds  of  tlie  up|ier  extremities  were  reported.  There  were 
four  deaths:  two  from  neglected  arterial  bleeding,  one  from  gangrene,  and 
one  from  a  fever  long  after  the  wound  had  liealed.*  Incised  woun<lrt  of  the 
brachial  artery  have  already  been  discussed  at  sutiicieut  length.  The  exam- 
ples of  piuwtured  wounds  of  tlie  bnichial  artery  and  the  remarks  thereon, 
given  at  page  120,  should  also  be  examined  in  this  connection. 

Inclsecl  wounds  of  the  shoulder  are  sometimes  attended  by  a  tremendous 
hemorrhage  from  lesion  of  some  branch  of  the  axillary  or  subclavian  artery, 
as  hapj»ened  in  the  following  instance,  where  the  ^osiaior  circumjlex  artery 
was  opened : — 

Private  Tboma*  Qnigley,  Co.  G,  17th  Infantry,  aged  21,  received,  at  Sulphur 
Springs,  Texas,  on  Detjember  24,  1^08,  an  incited  wound  of  the  left  shoulder^  eight 
inched  in  length,  from  the  hhoulder  downward.  He  was  admitted  to  the  post  hospital; 
he  had  fainted  from  the  loss  of  blood,  and  his  pulse  was  almost  inij)erceptibh'.  The 
wound  was  explored,  and  the  posterior  circumflex  arterj',  which  wan  found  injured  and 
bleeding,  was  securely  tied;  the  edges  of  tlje  wound  were  brought  together  and  held 
by  silk  sutun.'s  and  udliehive  jihi^ter.  On  December  31  the  wound  wa-s  healing  rajiidly. 
In  February,  iWi'tD,  the  j.>at!eiit  was  returned  to  duty.*  This  ca^ie  usefully  illustrates  the 
plan  of  treatment  which  should  be  carried  out  in  all  ca&ed  of  liemurrlmgu  frum  incised 
wouutls  of  the  fthoulder  and  arm  where  the  lesner  arteries  are  involved.  Tlie  wound 
muAt  be  explored,  and  the  bleeding  ve^el  mu«t  be  brought  into  phiin  view,  and  securely 
lied.  In  this  way  the  very  best  f>ossible  results  are  obtained.  But  stuffing  such  wounds 
with  lint  aoaked  in  the  (teraulphule  or  ]jerchIoride  of  iron  has  often  been  attended  with 
diwistroua  C(mse<|ueuces. 

How  should  incised  wounds  of  the  radifil,  uhuir^  and  interosseous  arteries 
betreati-d?  On  this  j-Ktint  the  brief  presentation  of  u  few  cases  will  give 
the  requiHite  information  in  a  convenient  way. 

\Vlien  the  radial  aitery  is  coni]iK'tuly  divided,  [iroj^erly  adjuftto<l  eompres- 
eion  at  the  wound  will  not  untmiuently  stojt  the  bleeding  jK.'rmanently,  ad  it 
did  in  a  case  reported  by  Dr.  Franz  in  the  Medical  aud  .Surgical  Hintory  of 
the  War.*     But  this  is  not  always,  nor  even  generally,  the  best  practice,  and 

»  CircnUr  No.  3.  S.  G.  O..  p.  SMS. 

•  Med.  and  Sorg.  Hittt.,  Second  »arg.  Vol.,  pp.  43G,  437. 

»  CiixuUr  No.  3,  S.  U.  C,  p.  243.  *  Second  Surg,  Vol.,  p.  436. 
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when  the  wound  Is  inflanjed  or  iiiuch  Hwolleu,  it  t-annot  be  oniploved.  Much 
protoi'able  tij  it  for  gonerul  u^  Is  Hgutioii  aooortling  to  tlie  aucieiii  iiicthod.us 
was  jiractLee<l  in  the  next  two  examples: — 

A  ftoldier,  aged  24»  received,  S*.'ptembfr  '22,  1868,  nn  incbed  wound  on  the  doDMil 
Burt'nrv  of  hi»  right  liaiid,  t«vering  ihe  nidiul  arU'ry.  IJe  was  taken  tu  hospital,  wliero 
IkiiIi  exlreroiiie«  of  iLe  artery  were  ligiued.  On  September  30  ibe  )>aiieDt  wa«  doing 
well ;   in  October  be  wh«  relumed  to  duty.* 

A  wivulry  soldier  ut  Went  Point  severed  the  radial  artery  by  atriking  his  fist  through 
a  window-pune  May  31,  IrtCM.  Tin-  wound  was  t-nlarged  by  incision,  and  both  end*  <»f 
the  artery  were  lied  by  Dr.  K.  J.  Mar>h.  Considerable  swelling  followed;  the  wound, 
however^  heaU-d  with  but  ^liglii  .«u|>puratiun.  On  June  9  ilie  ligatures  were  removed; 
on  the  iHth  the  pulient  wju*  returned  to  duty.' 

The  following  eaae,  in  which  the  uncient  method  of  ligution  had  iinally  to 
bu  [inicti.sed  for  an  incisetl  wound  ui*  the  ulnar  artery,  wdl  serve  to  ((how  the 
ti^iiij.anitiw'  value  of  neveral  ditlerent  plans  of  treating  the  consequeuces  of 
tliitt  wouud: — 

A  zinc-plate  worker,  aged  29,  was  admitted  to  Si.  George's  Hospital  March  0,  under 
care  of  Mr.  Pick.  Twelve  days  before,  a  chisel  slip|>ed  and  entered  his  leJ't  wrist  over 
the  ulnar  artery.  Profu!*e  bemorrhage  Ibllowed;  il  was  controlled  at  tirst  by  a  ligature 
tied  lightly  round  the  arm.  and  «ubsec]uenlly  by  direct  pressure  over  the  wound,  which 
was  maintained  for  two  or  three  days,  the  wound,  on  iu  removal,  lM>ing  found  healed. 
In  (he  course  of  a  few  days,  however,  a  swelling  ap(M'ared,  which,  on  admission  to 
hospital,  wait  found  t»  l>e  oval  in  shap>e,  of  the  size  of  a  walnut,  and  situated  on  the 
wrist  in  the  course  of  (he  ulnar  artery.  It  was  surmounted  by  a  cicatrix.  I^ulsation 
and  bniit  wl-h*  nuirked.  The  forearm  was  kept  forcibly  flexed  u|>on  ihe  arm  for  iweniy- 
one  hours,  withoiil  benefit.  Two  borse-shiKJ  loumiquels  were  next  applied,  one  on  the 
brachial,  the  otiier  on  the  ulnar  artery,  and  were  kept  on  as  long  as  the  (mtient  would 
U'ar  them,  and  until  ttie  limb  was  very  o'dematons,  but  without  &ucces8.  On  April 
l.>,  pilvano-|)iinc1ure  was  applied.  On  the  second  day  afterward  the  sac  bur»t,  and 
much  hleedtitg  ensued.  The  sac  wa<4  then  laid  o[K>n  from  lop  to  l>ottom,  and  a  few 
clots,  with  some  deefdori/.ed  librin,  turned  uut.  In  the  p(»tleriur  part  of  the  sac  the 
up(H:r  and  hiwrr  orifices  wcnj  w^*n,  Tlie  vessel  was  then  tied  above  and  below,  and 
divided  bi,Uwcen  the  two  ligatures.     The  man  made  a  good  recovery.* 

Ibid  the  hwt  operation  been  performed  at  the  outt^et,  mueh  time,  much 
expense,  niuvh  trouble,  and  much  j^ntfcritig  winild  liave  l>een  Kjived  to  {^atient 
and  surgeon,  Ltd.  nie  hero  say,  alrto,  that  hemorrhage  from  ineised  woundt* 
of  the  rafiial^  uhmr,  and  interossoouri  arteries,  or  their  branches,  when  the 
wound  in  iv<'ent  nnd  *lie  parts  are  houihI,  will  give  the  surgeon  but  little 
trouble,  prt>vide<l  be  treats  it  on  the  orthodox  plan  of  bringing  the  bitting 
oritiee  duarly  into  view,  applying  a  ligature  on  each  Kide  of  it,  and  dividhig 
the  artery  iiddway  between  the  two  ligatures,  so  that  the  ends  mav  fively 
retract,  lint  if  the  surireon  rely  on  compreivion  and  styptics,  in  such  eases^, 
Im  may  cans**  for  biinsi'lf  a  great  deal  of  trouble,  aiul  for  his  jwitient  a  great 
deal  id'  sutferiiig*  whirb  cxudtl  readify  have  lu^cn  avoided  by  ligaturing  the 
wounded  vessels  aerording  to  the  method  just  deserihed.  In  such  cases,  t*M», 
distal  liffatures  are  iialispensable  in  onler  to  prevent  the  regurgitant  bleeding 
whiidi,  in  their  ahsenee,  woidd  en.sne  fnuii  the  remarkal)ly  fi\^'  inoaculatiouB 
that  exist  between  the  tt'rminal  bfanela'S  by  means  of  the  palmar  arehes,  etc. 

Incised  womids  involving  tlu*  ^Kilitttn'  ttn-/ti\s  :ire  not  unfreouently  met  with. 
Thev  are  caused  by  the  sliaf]»-eilgcd  to<ds  of  industry;  als<.t  tiy  gn*sping  with 
the  hands,  in  seltHKd'enec,  thi-  ra7.<u>»,  knivi.^,  and  daggers  with  whieh  a^sault^ 
are  auale.     The»e  wounds,  when  treated  nt  the  ontset  on  the  orthodi>x  plan 
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dascriW  ahovo,  give  but  little  troul)Ie.  But,  as  the  late  Dr.  Otis  vorv  justly 
Miurb:  "The  subJLvts  of  such  injuries  are  very  untbrtuimte  if  they  Imve  not 
Iht*  senrices  of  u  surgeon  posHessed  of  the  requisite  skill  and  courage  to 
thoroughly  explore  the  wound  at  the  outBct,**  *  1  do  not  say  that  such  cuts 
Devergft  well  iin<^er  the  use  of  compresses  and  bandages;  I  do  say,  however, 
that  compreeeion  often  fails  to  check  the  bleeding  jicruiauently,  and  that  I 
W  Mrcn  :?everal  iucitances  of  sueli  u  failure,  in  wtune  of  which  the  juitients 
nn' blanched  or  ex»angninated,and  exhausted,  from  the  frecj^uently  recurring 
faaorrimges.  Profeaaors  (tposs  and  Aenew  ailvise  that  the  general  nde  for 
lAe  treatment  of  wounded  arteries  shouhl  not  be  deviated  from  here;  and  tliat 
in  recent  punctured  or  incised  wounck  of  the  palmar  arches,  the  wound  should 
"^  unlarged  and  both  ends  of  the  bleeding  vessel  tied.  Rut  the  neglected 
cte^s  prusent  the  n.'al  ditficulties;  and  in  these,  compression,  cauterization, 
pupressur^^,  ligation  nf  the  radial  or  ulnar  artery,  or  both,  and  ligation  of 
be  brachial  artery,  have  all  been  emplovcd  with  reported  successes  and 
*ilapws.  Concerning  the  neglected  cases,  I'rofessor  Von  Pitha  observes:  **I 
«r  several  cases  of  exceedingly  rebellious  blee<ling  fn>ni  cuts  and  stabs  of  the 
ilm;  two  of  these  were  brouglit  to  me  after  numerous  ineffectual  attempts 
k  stop  the  bU*cding,  in  a  profoun<lly  anieraic  condition;  yet  I  wjis  never 
to  practise  ligation,  as  the  blee<ling  ceiisetl,  on  rcmnvii»g  the  coagula, 

letely  and  pcnnanently The  fii"st  thing  to  be  done  in  such 

SB  is  to  freely  ex^M^se  tijo  bleeding  vessel  by  enlarging  the  wound,  and 
Wdly  cleqr  away  all  coagula.  The  irritation  caused  by  the  sponge  and 
y  the  admission  of  cool  air  fix,'quently  induces  the  gaping  arterial  wound  to 
Tiie  wound  should  not  be  immediately  closed,  but  should  be  kept 
close  observation  for  some  tinjc."^  ilany  other  surgeons,  including  the 
utlior,  have  likewise  seen,  iu  cases  of  recurring  liemorrhagc  fmm  wounds  ot' 
lit  [lalm,  the  bleeding  cease  completel}'  and  jiennanciitly  on  laynig  bare  the 
Ml  mouth  of  the  bfeeiling  vessel,  bj-  enlarging  the  M-rtund,  completing  the 
*  *  m  of  the  artery  in  cases  where  it  was  incomi>letely  divided,  and  at  the 
lime  removing  all  coagula  an<l  thoroughly  cleauHing  the  wound.  Tho 
U  of  the  severed  artery,  which  projected  at  liist  I'roni  the  surface  of  sectiou, 
>;  Uiiiuy  times  beense<*n  to  retract,  contnict,  and  become  ct tm pi etely  closed, 
that  all  future  hemorrhage  was  etfet^tually  restniinc^l.  Tbc  most  important 
^iuts  to  bo  C4»nsidered  in  ti^eatint^  hemorrhage  from  wounds  of  the  piilni  are: 
AIjTo  distinctly  bring  into  view  the  mouth  or  mouths  ot'  the  bleeding  artery, 
*^  '  iug  the  wound;  (:])  to  complete  the  division  of  the  artery  whenever  it 
:!  DC  incompletely  divided;  (3)  to  remove  all  clots  ini<l  foreign  sub- 
*^x»  from  the  wound,  and  aprily  jircssure  to  the  ends  of  the  severed  artery 
V  Weans  of  a  finger  placetl  in  tlie  woiind;  and  (4)  if  the  ends  of  tlcj  artery 
•t'Dotretntot,  contract,  and  beconxe  completely  occluded  with  a  supplemental 
iftttm&l  coogulum,  to  jdace  a  ligature  of  curbolized  catgut,  securely,  on  each 
'^  the  ends.  In  all  c^ses,  Avhether  they  bo  <uiito  recent,  or  f)ld  and  neglected, 
tivated,  the  bleetling  artery  must  be  sought  for  imd  I'ouiiil  in  tin; 
;  jalm.  (For  further  information  on  tliis  and  othci'  important  jjoints, 
^luiuQ  the  cases  and  the  discussion  of  jtunctuivd  wounds  of  tlie  palmar 
^f'^tHon  p.  121.)  The  objection  that  a  search  for  the  wounded  artery  nmy 
'*<»ii;ite  more  or  less  mutilation  of  the  jalm  should  not  be  allowed  to 
W  much  weight  against  the  possibility  of  failure,  as  well  as  the  danger, 
*lidi,  iu  sulIi  cases,  attends  upon  the  Jcligatiou  of  the  arterial  trunks  in 
'^f'Tttimi  and  arm. 
ljKii<etl  woumls  involving  the  leaser  arteries  of  tlie  head  and  fac«  should 

■  MmI.  and  Snrg.  hist,  of  Uie  War  of  the  KelwUlou,  Seoond  Surg.  Vol.,  p.  437> 
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be  treated  hy  removing  all  the  foagulu  anil  cxpop»ing  the  aperture  wlionce 
the  bl<xid  issues  distinctly  to  view,  by  oompleiing  the  division  of  the  artery 
wlicnever  it  is  not  conij»Iete,  and  by  applying^  pressure  to  the  ends  of  tlie 
divider]  arterj-  with  a  linger  in  the  wound.  The  succesB  of  this  proceeding 
ean  be  considerably  aided  by  simultaneously  eompreeeing  the  trunk  of  the 
common  carotid  artery  against  the  tninnverse  processes  of  the  vertebra*,  on  the 
same  side  a*^  the  wound  (see  Fig.  342,  p.  H8),  with  the  thumb  of  the  other 
luin<l.  If  in  a  short  time  the  bleefling  is  not  stanched  by  these  proceedings,  a 
ligature  must  be  put  on  each  end  of  uie  wounded  artery.  In  cases  wliere  the 
ligatures,  both  proximal  and  distal,  have  been  applied  without  previously 
dividing  tlie  urter)',  the  artery  should  be  divided  midway  between  the  liga- 
tures, so  that  retraction  of  the  ends  mav  take  place. 

The  hemorrhage  fnun  incised  wounds  of  the  neck  involving  the  ocvipital, 
vertebral,  or  superior  tliyiT»id  artery,  should  W  treated  on  the  same  general 
plan  as  the  hemorrhiige  from  incised  wounds  nf  the  carotids;  the  surgeon 
should  explore  the  wound  with  an  index  finger,  find  the  ajterture  in  the  vesisel, 
from  which  he  will  feel  the  blood  issue  with  each  pulsation,  jdace  the  tip  of 
bis  linger  on  this  ajierture,  enlarge  the  wound  if  necessaiT,  "Pplj  a  ligature 
on  each  side  of  the  a|»ertuits  and  finish  b^-  dividing  the  artery  midway  l»e- 
tween  the  two  ligatures.  In  the  folktwing  examj»le,  the  suf>erior  thyrcdd 
arteiy  was  severed  by  an  incised  wound,  both  ends  w^ere  ligated,  and  the 
bleeding  did  not  recur: — 

Privaie  J.  H.,  Co.  K,  1st  Infantry,  aged  27,  cut  his  throat  with  a  raaor  November  3, 
IbOC.  The  larynx  was  0|>f  ned,  ami  tliu  guperior  thyroid  arttry  was  completely  divided. 
"When  admitted  to  the  post  liospitnl  he  was  nearly  pulseless.  Both  ends  of  the  divided 
artery  were  immediutely  ligat*?d.  The  patient  did  very  well,  and  seemed  to  improve 
until  the  evening  uf  Nov.  5,  when  be  liad  u  choking  tit,  and  died  in  a  few  minutes  tram 
a«p)iyxia.' 

The  hemorrhage  from  ineiseil  wounds  involving  the  arteries  of  other 
regions,  for  instance,  the  annpit,  the  groin,  the  thigh,  etc.,  should  be  con- 
trolled in  the  same  way  by  the  surgeon.  He  should  cxjilore  the  wound  with 
a  finger,  feel  for  the  orifice  in  the  wounded  vessel  fix>ni  which  a  stream  of 
blood  issues  in  jets,  cover  it  with  the  end  of  his  finger,  and  ki»eji  it  so  covered 
until  he  can  enlarge  the  wound,  and  tie  the  artery  on  each  side  of  the  aper- 
ture, lie  should  also  divide  the  artery  midway  between  the  two  ligatures, 
unless  this  has  already  been  done.  Concerning  the  intercostal,  internal  mam- 
mary, inteniiil  epigastrio,  gluteal,  vertebral,  and  many  other  diticrent  arteries, 
Tlie  reader  may  consult  what  lias  been  said  uonccriiing  them  in  describing  the 
treatment  of  ituuctui'ed  wounds  of  arteries,  pp.  117-135. 

The  liQaturrs  to  be  applied  should  always  be  a7ttisq}tic,  and  of  aniinai  origin. 
Both  ends  sliouhl  bo  cut  off  nour  the  knot ;  incised  wounds  should,  as  a  rule, 
be  closefl  imniciiiately  with  intcriniikted  sutures  or  with  strips  of  adhesive 
jilaster.  In  all  wounds  involving  arteries,  antiseptic  dressings  oidy  should  be 
applittl. 

Tyausfualon  is  likely  to  prove  useful  in  many  cases  of  anfemic  exhaustion, 
when  it  is  due  to  exoessive  loss  of  blmid  from  the  incised  wouutls  of  arteries, 
and  the  possible  utility  of  this  jitx}eedurc  should  not  be  overlooked  in  the 
after-treatment  uf  such  eases. 


Wounds  of  Veins. 


Coniphiints  are  justly  made  that  this  topic  reeeivee  Bcant  notice  in  some 
works  ou  surgery,  although  the  woutids  of  veins  are  of  frequent  occurrence, 
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toA  fcllLoogb  xho»Q  which  involve  the  large  venous  trunks  must  be  classed 

«nvm^  the  most  fatal  of  all  aecideiite.     Almost  every  conceivable  wound  is 

anenileil  with  the  leBion  of  Aome  vein,  however  small  or  large  it  may  be;  and 

wound!"  of  the  iutenial  jugular,  subclavian,  and  axillary  veins,  or  of  the  eoni- 

nouiliic,  externa!  iliac,  and  internal  iliac  veins,  are  quite  n^*  fatal  as  woumls 

of  the  carotid,  the  subclavian,  the  axillary,  or  the  iliac  arterierf,  an<l  i'erhai>8 

etaimore  so.      In  estinmtiiig  the  gnivity  of  Huch  lenions,  it  shouhl  also  be 

anbiiicrwl  that  the  walls  of  veins  are  tlun,  and  their  contractile  jiower  very 

i«\k\  that  their  capaoitv,  ahvavs  great,  increases  with  age,  so  that,  when 

titfv art?  oijene^l  by  wounds,  the  loss  of  blood  will  be  greater  in  the  old  and 

'I  than  in  theyountf  and  strong,  while  the  conveying  caimcity  of  the 

.'  oorres|Mindingly  dnui!iiHhe<l. 

Tbe  veins  are  woundotf,  not  only  \ery  often,  but  in  varif>us  ways:  homici- 

'iillv,  Miiridally,  accidcntallv,  in  surgical  oiKiiiitions,  and  in  war. 

fltt:  principal  sources  of  danger  in  venous  wounds  are : — 

1.  Primary  hemorrhage. 

2.  Secondary  lieniorrhage. 

3.  Sejiticiemia. 

4.  Traumatif  phlebitis. 

6.   The  cntmnoc  of  air  into  the  circulation. 

ttmroMs  or  VBiSors  Wovxds. — A  vein  is  known  to  be  wounded  when 
iirlci'or  wM-alletl  venous)  blood  flows  in  a  rapid  ami  uniform  stream  i'vora 
'/"' ^-flf  of  injury.  Sometimes  it  will  be  prmlent  not  ti>  ilecide  luustily, 
V  in  oastw  where  the  blood  issues  fi*om  a  deep  wound.  Generally, 
-  .,  tJie  question  may  easily  be  determineil ;  Ijut  in  ca-scs  of  doubt  we 
my  get  valuADlcaid  by  compressmg  the  main  vascular  trunks  on  the  cardiac 
^ii  of  the  wound.  If  the  uemorrhage  be  re-strained  by  so  doing,  we  are 
««tvd  that  it  is  arterial ;  but  if  it  be  inci"oase<l,  we  are  almost  equally 
*uwi  that  it  is  venous,  ritill,  it  should  be  remembered  that  in  the  extre- 
Siititt  the  bhxjd  which  flows  from  the  distill  a|K;rture  of  a  woumled  artery 
^  a  (lark  color,  and  flows  in  a  steady  stream. 

The  wounds  of  small  veins  are  low  serious  than  similar  injurie-s  of  small 
•rteriw,  liecause  the  blood-pressure  is  less  strong,  the  blood-stivarn  is  less 
"wiftaiid  |M)werful,  the  heart's  contractions  are  less  felt,  and,  conse<jnently, 
^fp?  is  lt9vf  rij^k  from  heraorx*hage  in  the  former  than  in  the  latter.  Dr. 
*-*tl»,  the  distinguished  bistoriojji-apher  of  our  civil  war,  observc-s:  "llemor- 
ut'  otusi^uence  fnnn  the  lej*ser  veins  must  l>e  a  rai-e  event.  In  a  single 
av  in  the  re[K)rt*!,  attention  is  directed  to  bleeding  from  a  gluteal  vein."^ 
all  veins,  when  divided,  close  spontaneously  in  a  few  seconds,  or  their 
may  be  hastened  bv  elevating  the  wounded  part,  or  by  applying  cold 
r  hiemo8tatit?8.  When  veins  no  larger  than  those  of  the  Hubcutaneous 
bleed  persistently,  it  is  usually  beciiuse  there  is  some  impediment  to 
w  of  bfooil  toward  the  heart.  In  a  ca*ie  of  tliis  sort  wliieh  I  wiw  at 
iWttle  of  Ball's  Bluff,  the  imj)ediment  was  cause<l  by  an  extemporizeil 
rjoet,  which  hatl  been  place<l  around  the  wounded  arm  of  a  soldier  by 
rjwie;  on  removing  the  constriction  and  applying  a  roller  to  the  arm, 
ing  ceafied.  In  prulapsed  hemorrhoids,  also,  thi;  grip  of  the  H])hinrt4?r 
causcrt  a  large  loss  of  bUxnl  in  a  few  minutes,  which  can  be  promjttly 
1  bv  dilating  the  muscle  and  returning  the  tumoi-s  into  tlie  rectum. 
*frxv  )dee<liug  from  bmnches  of  the  portal  vein  is  sometimes  cause*! 
I*rt4ia  morbid  conditions  of  the  liver  which  obstruct  the  tlow  of  blood 
dkit  vein ;  and  here  the  causal  indication  for  treatment  is  to  i^emove 


■  M«<tic&l  and  Sargical  History,  etc.,  8«cond  Snrgicftl  Volomn,  p.  338. 
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witLrtui  at  all  diminishing  its  calibre.  We  all  know  how  seldom  the  canal 
of  a  vein  hoA  been  obliterated  by  the  operation  of  venetiection  ;  and  the  name 
disposition  to  maintain  the  |>ermeability  and  lumen  of  itti  canal  is  witnessed 
aft«r  most  wounds  in  which  a  vein  is  jmrtially  divided.  Li  a  case  recoixled 
by  Guthrie,  where  the  hiterual  jugular  was  cut  into,  the  cure  at  the  end  of 
eight  day-*  was  found  to  be  so  complete,  that  the  veHse!  was  not  only  pervious, 
but  without  a  mark  to  indicate  where  the  wound  ha4l  been. 

The  following  example  shows  how  injurevl  veins  heal  when  ligatured: — 

Professor  I.<angenbtick,  while  removing  an  epithelial  cancer,  wounded  tlie  internal 
jugular  vein,  and  tied  the  cardiac  end  only,  there  being  no  hemorrhage  from  the  distal 
end.  The  common  carotid  artery  being  involved  in  the  tumor  was  tied  with  two 
threads  and  divided.  When  operated  on,  the  man  bad  bronchitis^  from  which  he  died 
on  the  twelfth  day.  A  necroscopy  eliowed  the  vein  completely  healud  as  if  by  tlie  first 
intention,  without  the  slightest  trace  of  redness,  thickening  of  its  walls,  or  formation 
of  a  clot. 

Travers  was  the  first  to  show  that  veins,  wlien  ligatured  or  divided,  united 
without  any  adhesive  intlamniation.  The  fact  is,  the  venous  tunics  when 
wounded  heal  mt»re  perfectly  than  almost  any  other  structures  in  the  whole 
bodv. 

T^he  hemorrhage  from  wounded  veins  should  l>e  re^tmined,  (1)  by  raising  up 
or  elevating  the  wounded  part;  (2)  by  carefully  applying  pressure  by  means 
of  well-adjuHted  coni]>reafle8,  with  adhesive  Btripfl  or  bandages;  (3)  when 
these  prove  inadequate,  by  ai)plying  ligatures,  without  hcrtitation,  above  and 
below  the  seat  of  injury.  The  ligatures  should  consist  of  carbtdized  catgut, 
and  antiaeplie  dreasiuifs  should  be  applied  to  tlie  wound.  All  the  meatsures 
for  restraining  hemorrliage  from  wounded  arteriew  are  applicable  to  wounded 
veins;  and  the  ligation  of  veins  is  as  free  from  Hi>ecial  danger  as  tlie  ligation 
of  arteries. 

To  ligature  a  large  vein  in  its  continuity,  the  nurgeon  Hhould  pass  around 
it  tiie  bluut  end  of  nn  eytA  probe,  or  a  Mott'n  ancnriHm  needle,  anned  with  a 
threail  of  carlM)lizcd  cntgnt,  carefully  Hcpurating  tlie  vein  i'rom  the  accompa- 
nying artery  and  nerve,  but  to  no  greater  extent  than  is  absolutely  neccssary- 

Incised  axd  Punctured  Wounds  op  Veins. — In  every  act  of  venesection  a 
pimetured  or  an  incised  wound  of  a  vein  is  raatle.  In  most  amputations  the 
';ion  of  large  veinn  i«  a  matter  of  neceattity.  In  many  of  the  snlH'utaneoua 
•rations  for  tenotomy  or  myotomy,  the  les«er  veins  are  punctured  or  divided. 
Sometimes,  too,  the  great  venous  channels  are  accidentally  opened  by  sur- 
tf«OQ&  Wounds  of  veins  thus  ma<le  generally  heal  quickly  antl  kindly;  and 
LimiiBAy  well  say,  therefore,  that  the  incined  are  the  leiwt  harmful  of  all  tin* 
venous  wounds.  The  incised  and  ])unctured  foriiiH  of  venous  wounds  ot\«n 
occur  in  the  common  accidents  of  life;  they  aixs  likewise,  frequently  made 
by  per^»a*  in  attempts  to  destroy  their  own  lives:  tliey  are,  too,  not  unfre- 
*|Uently  inflicted  with  the  weapons  of  war  an<l  in  warfare;  and  finally,  they 
are  sometimes  inflicted  by  persoiiH  while  ctnninitting,  or  attempting  to  com- 
mit, the  crime  of  murder,  and  hence  they  are  im|:»ortant  in  a  medico-legal 
point  of  view. 

The  following  example  comes  under  the  last  named-head: — 

Mary  Dean,  a  young  niulnlto  girl,  was  gashed  in  tlie  lell  Mv  of  her  neck,  about  10 
P.  SI. I  June  13,  1880,  by  Aiifrustus  D.  Leighlon,  a  jealous  lover,  with  a  nizor,  during 
an  interview,  while  sljiniling  in  the  tttreet  neiir  the  ba^^enient  door  of  her  home.  Iler  aunt, 
who  vaA  1ookin<;  on  from  n  window  above,  tefttitied  :  **  1  saw  htm  make  a  swcop  with 
his  bund,  and  Mary  vaiiiiihed  into  the  hjLsement ;  it  was  nil  over  in  a  moment ;  I  found 
ber  in   the  biisi^ment,  on  the  Huor.  uU  covered  witli  hlood.  and  dead.'*     Another  eye- 
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witne>t&,  testified  :  *'  Leighton  gave  a  sweep  with  his  right  luind  ;  Mary  Btflggered  into 
the  bo-dement,  and  pointing  thre«  timtfs  up  towards  her  ai>artments,  felt  owv  nnd  died, 
without  saying  a  word."  All  the  eye-witnessei  teHiified  that  the  blood  ran  down  from 
her  neck  in  u  great  stream.  At  the  autopsy,  »n  incised  wound,  five  inches  in  length 
and  two  inches  in  depth,  bevering  the  internal  jugular  vein  but  not  the  carotid  artt^ry, 
was  found  on  the  left  «ide  of  the  neck  ;  and  there  had  evidently  been  but  a  single  stroke 
of  the  razor. 

It  ia  somewhat  remarkable,  that,  although  the  internal  jugular  vein  haw 
not  unfrefincntly  lHH?n  ojiened  in  incised  wounds  with  a  fatal  result  fi-om  the 
loss  of  bkxMl,  8,  W.  Gross,  on  Jiligent  aeurch,  could  find  only  four  cases  on 
record.  This  circunidtance  affonfo  e:<kx1  caune  for  reporting  the  above  case 
with  scime  niinuteneea  of  detail.  Death  ensued  from  the  loss  of  blood  in 
one,  or  at  the  utnioat,  two  minutes.  Inciseil  wounds  dividing  tlie  internal 
jueular  vein  that  have  size  enough  to  allow  the  blood  to  escajie  extenially 
without  any  hindrance,  prove  fatal  quite  as  8i>eedily  as  similar  wounds  of  the 
common  carotid  arterj*,  if  not  more  so.  In  accounting  for  the  extreme  rajddity 
%vith  which  death  endues,  in  such  cases,  the  enormous  cai>acity  of  the  internal 
jugular  vein  for  dificharging  blood,  and  its  freedom  from  valves,  as  well  as 
the  anatomical  relation  which  it  bears  to  the  great  e«inuses  of  the  dura  niator 
which  empty  directly  into  it,  must  be  considered.  Thus,  the  hemorrhage 
occurs  in  a  great  stream  drawn  directly  from  the  cranial  cavity,  wheivby  cere- 
bral aujeraia  of  a  fatal  character  is  directly  prtKluced  with  the  greatest  possi- 
ble celerity. 

The  following  example,  as  far  as  it  goes,  confinuB  these  views: — 

M.  Valine  saw  a  soldier  who  had  been  stabbed  in  the  neck,  the  right  jugular  vein 
being  almost  completely  divided.  The  edges  of  the  wound  were  retracted,  and  the 
vein  was  empty.  Death  was  almost  iustuntaneous.'  Tliis  example,  like  the  last, 
vividly  illustrates  the  destructive  power  of  the  primary  bleeding  in  such  in$tanc«*s. 

But,  in  cases  whert^  the  internal  jugular  vein  is  gashed,  if  the  hemorrhage 
be  restraineil  by  timely  compression  mitil  the  vein  can  be  ligatureti  above 
and  below^  the  lesion,  the  patient  may  be  saved,  as  is  shown  by  the  result  in 
the  following  instance  : — 

Mr.  John  Woodman'  records  the  case  of  a  woman  whose  throat  was  cut  with  a  razor, 

A  longitudinal  wound  was  found  in   the  left   internal  jugular  vein,  a  wound   therefore] 
at  right  angles  to  that  in  the  skin.     Owing  to  the  hemorrhage  necessitating  constant 
compresi^ion,  much  difficulty  was  ex{>cnenccd   in   ligaturing  the  vein,  but  it  was  finally 
tied  above  and  below  the  wound.    The  bleeding  came  from  the  distal  part  of  the  vessel. 
The  result  was  successfuh 

A  ca.'ie  is  reiH:»rte<l  hi  the  Medical  and  Surgical  History  of  our  civil  war 
which  admirably  illustrates  the  same  point : — 

Private  William  McDonald,  Co.  F,  51st  New  York  Volunteers,  received  a  gunshot 
fracttire  of  the  lower  jaw,  March  H.  I8fi2.  The  missile  lodged  behind  the  common 
carotid  artery  and  the  internal  jugular  vein.  In  cutting  down  over  the  ball,  in  order 
to  extnict  it,  on  January  o.  18(33,  the  vein  was  accidentally  wounded.  The  hemorrhage, 
however,  was  inconsiderable,  being  controlled  by  pressuro,  the  danger  of  cutting  ilie 
vein,  and  the  pruhability  of  the  accident,  having  been  anticipated  and  provided  for. 
The  ball  wu*  extracted  with  some  difficulty.  A  double  ligaiiin'  wn**  (wisw^d  around  the 
rein,  so  as  to  secure  it  above  and  l>elow  the  ajierture.  Tlie  wound  was  drawn  together 
by  interrupted  sutures  and  adhesive  straps.  It  healed  kindly,  the  ligatures  coming 
away  on  the  ninth  day  after  the  operation.* 

>  Ofti.  HMicale,  1S37,  p.  267 ;  «iid  Ain«r{c«n  Jonrnal  of  the  Medical  Soienoes,  Janoary, 
1867.  p.  37. 

«  Hritiflh  Mt-rlical  .Tournal,  Ootobt-r  18,  1873. 

*  Medical  and  Surgical  llistorjr,  «ttc.,  Vint  SargicAl  Volame,  p.  397. 
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Thua  it  i*  ^'learlv  shown  what  should  be  done  when  the  internal  jugular 
vein  IS  gashed,  wliether  ao*.identally  by  a  surgei^n  in  0[>eratinir  on  the  8ur- 
rouiHiiug  jmrt.s,  or  designetlly  by  an  urtnaftsin  ;  tho  l»leeding  uiuat  1>t»  restraintMl 
by  t'Dnipi'est^ing  tbe  wound,  with  the  tiugers  if  i^tosaible,  until  the  ves^l  is 
eecuivly  tied  on  each  side  of  the  aperture  in  its  walls. 

The  large  veins  of  the  extremities  when  cut  open,  whether  by  accident  or 
by  detjiign,  should  be  treated  on  the  same  plan  if  comprctision  is  inadequate 
to  suppre(=i8  the  bkiMling,  a.s  wius  done  by  the  late  Dr.  George  MK'lellan  in 
the  following  instance; — 

In  extiqmting  from  a  gentlemuti':?  groin  a  lan^^  Hbrouft  tumor,  which  was  wedged 
into  the  exiernal  crural  ring  and  the  lemorul  canul,  and  while  detaching  it  from  (he 
femoral  vein,  hi'  found  the  ^uphena  interna  involvt^d  in  the  substance  of  the  tumor^  just 
as  it  emptied  into  the  trunk  vein.  Ho  was  obliged  to  divide  it  there;  and  afterward 
failing  to  reittrain  a  tremendous  gush  of  black  bloo<I  by  precufure,  ho  purt<ed  up  tlie  oritiee 
by  a  spring  tenaculum  and  Li^ton*s  forceps,  and  had  a  tine  silk  thread  tied  around  the 
margin.  This  succe*eded  |»erfecily  in  restniining  the  hemorrhage,  and  was  followed  by 
no  inconvenience.  lie  remarks  that  it  was  the  largest  venous  oriHce  he  ever  saw  liga- 
tured, and  that  it  was  large  enough  to  admit  one  of  bis  ring-fingers.* 

Puntiured  wounds  are  sr»nietinie«  accidentally  made  by  surgeons  in  the 
walls  of  large  veins,  with  the  i»t»int8  of  their  scalpels,  wliile  removing  tumors. 
In  a  case  which  I  sjiw  some  years  ago,  where  the  internal  jugular  was  pui»c- 
tured  in  this  manner  while  dissecting  out  a  <k^j>-seatetl  tumor  of  the  neck, 
the  margins  of  the  ptmcture  were  drawn  together  and  raised  up  by  a  Liston'a 
forcers,  and  a  ligature  was  tie<l  around  them  on  the  side  of  the  vessel — that 
Is,  a  lateral  ligature  was  applied.  This  procee^ling  was  successful.  Never- 
theless, it  should  not  l>e  imitated,  because  of  the  great  risk  of  secondary  hem- 
orrhage which  attends  it.  For  example,  it  is  reporte<i  on  the  authority  of 
Xelaton,  that  Roux  trie*!  lateral  ligation  of  the  internal  jugular  in  tliree 
CMes,  but  that  all  of  them  jtrovod  fatal  from  stn-ondary  hemorrhage  ab<tut 
the  sixteenth  day.'  In  such  cases  the  j>rinmry  bleeiUng  should  be  controlled 
if  possible  by  compression,  and  if,  after  a  fair  trial,  this  is  found  inadequate, 
tbe  wounded  vein  must  be  ligatured  above  and  below  the  puncture. 

The  Army  Medical  Museum  contains  a  specimen  of  punctured  wound  of  a  large 
vein.  It  consists  of  "a  wet  prejiaraiion  of  the  left  femornl  vein  pierced  by  a  darning- 
needle.  Private  B.  A.,  *A,'  5th  Iowa,  40;  a  conotdal  ball  passed  through  Scarpa's 
triangle  without  directly  injuring  the  bloodvessels,  Vicksburg,  19ih  May;  admitted  to 
hospital  with  wound  in  a  sloughing  condition,  Memphis,  27th  ;  hemorrhage  checked  by 
compression,  31st  of  May  ;  wound  opened  and  needle  extracted  from  tlio  sheath  at  2 
P.M.;  artery  ligalcd  for  secondary  hemorrhage  at  8  P.M.;  died  at  11  P.  M.,  1st 
June,   1863." » 

The  veins  in  the  extremities  are  often  punctured  by  tlie  fraffments  in  cases 
where  the  long  l><ines  are  fractured.  In  such  cases,  considerable  tumefactions 
not  unfrequently  arise  from  the  extravusjitions  of  venous  blot^nl,  but,  as  a  rule, 
they  Kpeedily  subside  under  the  combined  influence  of  quietude  and  moderate 
n^trnpresv-^ion.  The  large  veins  in  the  neck,  etc.,  arc  sometimes  pierced  in  a 
fatal  maimer,  in  gunshot  wounds,  by  the  splinters  of  bone  tliat  are  broken 
<»fl'  by  musket-balls.  For  instance,  Stroraeyer,  in  1849,  had  a  caae  of  gunshot 
fracture  of  the  lower  jaw,  in  wbkh  fragments  of  the  tx^ne  were  driven  deep 
into  the  thntat.  The  man  *'dicd  suddcidy  on  the  fourth  tlay,  in  the  presence 
of  his  attending  physician,  a  thiek  stream  of  dark  blood  issuing  from  his 

t  Principles  and  Tractice  of  Snrgery,  pp.  194,  186.     Fool-note. 
'  Amt>ncnn  JnaroAl  nf  th«^  Mintioftl  Soienow.  April,  1S07,  p.  327. 
»  St-e  (Atalogue.  A.  M.  M.,  p.  -47^;,  Sdw.  202i). 
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mouth.''  The  autopsy  sho\ve<l  an  opening  in  the  intenml  jugular  vein,  made 
by  a  sitlintor  of  bone,  which  ntill  remained  in  it.'  As  soon  0*4  the  meehanioal 
obetaele  beoame  loosened  by  suppuration,  hemorrhage  ensued. 

Large  veins*  are  «ometimefl  puncturetl  hy  the  minute  bird-shot  or  B(pnrrel- 
shot  ot"  Kj>ort**men,  a^  hapjkeued  in  a  caj^o  already  related  on  imge  116,  that 
occurred  in  the  pniotiee  of  Profosor  Gn»ss,  where  (he  right  intenml  jugular 
vein  was  penetrated  by  a  wjuirrel-ehot,  and  the  veuous  wound  healed  in  a 
noteworthy  manner,  without  the  aid  of  a  blood-clot  or  the  occurrence  of 
inflammation — healed  in  tact  by  the  first  intention — and  the  shot  itself  became  I 
encyste*],  by  the  same  prooea^,  in  the  wall  of  the  vein  at  a  jK>int  opposite  to 
the  place  of  eptntnce.  Tlie  |«itient  died  on  the  fourteenth  day  after  the 
accident,  from  protracte<l  epileptic  convulsions,  and  the  autopsy  reveale<l  what 
has  just  been  tledcribed.*  The  subclavian  art«ry  also  was  punctured.  The  ' 
case  is  of  some  imix)rtance,  because  it  shows  the  way  in  whicii  venous  wounds 
may  heal,  and  that  the  venous  tunit«  may  sustain  a  severe  injury  without 
i^3senting  it.  ^^ 

A  large  vein  is  sometimes  accidentally  punctured  or  transfixed  by  an  ^M 
artery-nee<ile  in  i*erformi!ig  the  Ilunterian  ojiLnition  for  aneurism.     Two    ^ 
fatal  examples  of  this  sijrt,  in  which  the  internal  jugular  was  pierced  through 
and  through,  are  presented  by  Dr.  S.  W.  Gross  in  a  nu»Ht  excellent  article  on         , 
"  Wounds"  of  the  Internal  Jugular  Vein/''     The  transfixion  of  the  vein 
esca|K*d  notice  in  both  histances,  and  the  ligature  passing  through  the  vein 
actal  as  a  seton  after  the  ojKi-ation,     Hence,  there  ensued  ulcerative  inflam-        ' 
mation  in  the  vein-wall,  and   the  tnun  <»f  phenomena  usually  ascril>ed   to 
ditt'use  or  sunpunitive  phlebitis,  with  death  fixmi  i>vtemiu.     Indeed,  it  would 
be  hanl  to  plan  na  exjKiriment  more  likely  to  prtxluce  sucli  results  than  the 
establishment  of  a  seton  in  this  manner  m  a  large  venous  tnmk  extending 
across  its  channel.     There  are  also  on  record  some  fatal  cases  in  which  tlie 
femoral  vein  was  pierce*!  in  like  manner,  while  opcniting  on  Hunter's  plan 
for  p<n>litcid  aneurism.     It  is,  therefoiv,  of  great  importance  that  this  mishap 
should  be  avoided,  and,  in  case  it  does  occur,  that  it  should  inmailiately  be 
detected.     In  such  castas  the  ligature  must  Ije  withdrawn,  and  reapplied  at 
another  point.     The  bleeding  will  cctierally  cease  on  lightening  the  lipiture,        ' 
thin  cuttnig  otf  tliL^  Mood-nnjijily  that  otlierwise  would  go  to  tjie  distal  j^art 
of  the  limb,  and  flow  back  toward  the  heart  through  the  punctured  vein.  I 

CoxTtSED  WorNns  of  \''i;in8. — The  tunics  of  veins,  like  the  tunics  of  arte- 
ries, are  sometimes  bruised  by  the  impact  of  nnisket-ludlr*  and  other  missiles  ^j 
in  gun-shot  womulrt.     AMien  large  arteries  ai-e  contu^HHi  in  tliis  manner,  the  ^1 
accomi»anying  veins,  likewise,  are  often  found  to  he  contused.     For  example,  ^^ 
in  one  of  Mr.  Guthrie's  cases,  already  mentioned  in  the  section  on  Contused 
Wound?^  of  Arteries,  the  walls  of  the  femoml  vein  were  bruise<l  b}'  a  ninsket- 
ball  as  well  lis  the  walls  of  the  artery,  and  the*  <*anal  of  the  vein  was  **  filled 
by  a  (■i*:igiiliinj,  and  inipa,ssjiblc"  at  the  bruised   pari.     The  case  of  P.  Ryan, 
related  in  the  same  section,  in  which  a  bullet  had  gra7x*d,but  not  opened,  the 
sheath  of  the  femoral  vessels,  and  bruised  the  femoral  arterv,  atfords  another 
illurjiriition,     "The  vein,  however,  was  not  only  also  slightly  contracted,  but 
it,<  int<'rnal  surface  was  inflame*!  and  filled  with  partially  organiztnl  lymph, 
as  far  ijjkls  the  entmnce  of  the  deep  iliac  vein,  and  downwards  foralniut  two 
inclies  fnini  the  wound.    Its  course  was  thus  entirely  sealed,  but  nothing  like 
pus  could  be  found  in  tlie  femoral  or  iliac  veins,  nor  in  the  system  any  wliere."* 

•  American  Jonrnnl  nf  the  Mwiirjil  Sciences,  JnnnAry,  1867,  p.  39. 
«  Ibid..  Jsimarr,  IS(I7.  pp.  41,  42. 

•  IWd  .  Jamiarv,  18*17,  pp.  Ml,  32. 
«  Surgical  Hitttor/  of  lUo  Crimeau  War,  vol.  ii.  p.  343. 
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fa  both  cases  the  inflaramation  waa  formative  in  character,  and  there  resulted 
'''/itrartion  of  the  bruir»ed  part  of  the  veiii,  and  obUtemtion  of  its  caual. 
Bat  tlie  eontiwod  wounds  of  vein^  which  arc  caused  by  musket-hallr*  and 
"iiier  like  misfiile*.  not  unfrequently  give  rise  to  ftocondarv  hemorrhage.    The 
Amised  part  of  tlie  vein  separates  as  u  slough,  the  oaiiaf  of  the  iujured  vein 
i»  opened,  and  an  eftusion  of  blood  into  tlie  wound,  or  a  heniorrhaice,  takes 
phcv.    Tlie  Army  Medical  Museum  contains  fievenil  sjieeimens  which  illus- 
trate tlm  accident : — 

One  of  ihem  U  "a  wet  preparation  of  a  portion  of  liiP  right  internal  jugrular  vein, 
nXier  wcoud&ry  btjraorrhage  from  guiifthot.  The  S|iecimt*n  shows  the  point  of  sloughing, 
and  is  occupied  by  a  coagulum  two  inches  below  (he  orifice.  Private  !S.  AV.  S.,  '  B.,* 
l»t  N.  V.  Dragoons.  23;  ball  entered  two  inches  below  and  to  the  right  of  the  supe- 
rior angle  of  the  scapula,  pasjted  tbrtni^'h  the  neuk  unci  fractured  the  inferior  maxilla. 
SpotUylvania  C  H.,  W,  8ih  May  ;  admitted  to  hospital,  AlcxandriH,  Va.,  24tl^  ; 
•ecooduy  beinorrluige,  zrrested  by  |ie]*8ulphate  of  iron,  27th  May,  18G4  ;  dale  of  death 
noi  rpported."' 

Another  illustration  of  this  accident  ie  **  a  wet  prepanition  of  the  up|)er  portion  of 
the  feinonii  vein,  showing  the  point  of  sloughing  after  gunshot.  The  orifice  is  nearly 
Ofrpwiic  thr  mouth  of  the  profunda."  Private  M.  H.,  aged  21,  was  the  |>utient.  He 
itiu  Hounded  and  admitted  to  hospital  April  I,  186.*t,  Venous  hemorrhage  occurred 
OQ  the  loth,  llth,  and  13tli  ;  on  the  l>'>th  be  died.  In  both  instances  the  loes  of  blood 
mppeus  to  have  be«n  the  cause  of  deatli.' 

The  following  cai«e  belongs  to  the  mnio  category  : — 

Private  M.  A.  R.,  Co.  E,  46th  Oliio  Vols.,  wounded  at  Dallas  May  27  or  28,  1864 ; 
■Hatitted  to  h06pital  on  the  28th.  A  ball  entered  the  right  side  of  the  face  about  the  middle 
<f  the  buccinator  muscle,  fractured  the  inferior  maxilla,  jwissed  downward  ioto  the  neck  on 
the  ttme  side,  and,  IrwJping,  could  not  \)e  felt.  May  30 — He  fall  well ;  appetite  and  pulse 
find,  but  he  could  swallow  liquid  food  only.  He  continued  to  do  well  until  June  7  and 
*.tLen  he  lost  a  great  deal  of  blood  from  the  wound,  and  became  much  reduced  thendjy. 
On  the  27tli  there  was  some  hemorrhage  at  seven  A.  M.,  which  was  arrested  by  com- 
pvisian.  At  nine  o'clock  he  had  a  convulsion,  and  died.  At  the  autopsy,  the  internal 
JiigoIarT«tn  was  found  o[>ened  for  about  four  inche-4,  and  the  tissues  on  the  same  or  right 
'lib  of  tfae  neck  were  infiltrated  with  pug.  The  missile  had  al>;o  fractured  the  transverse 
fVQoettea  o^  the  third  and  fourth  cervical  vertebne,  and  had  passed  into  tlie  chest. 

Id  ihiB  C41JM  the  missile  was  deflected  downward  into  the  neck  by  striking  the  lower 
J**.  Thufl,  the  internal  jugular  vein  wjis  grazed  and  bnii.scd.  Some  ten  or  eleven 
^^  after  the  casualty,  and  wlien  tlie  slough  sejiiirated,  the  iniornul  jugular  was  opened, 
**ld  profus*:!  hemorrhage  from  the  wound  look  place.  The  bleeding  wils  suppressed, 
■fter  a  time  it  recurred,  and  the  man  died,  having  syncopal  convulsions  {cunvithio 
alt$)  due  to  the  lows  of  blood.  Were  it  desirable,  addiliouiU  examples  could 
i!y  be  adduced. 


Trefitmntf. — The  ]n*incipal  imlications  to  be  fultilled  in  the  management  of 

itused  wounds  atlecting  veins  iirc :  (1)  To  j.irevcnt  the  occurrence  of  ulcera- 

Ive,  phlcbitir5  and  st«'ondary  hemorrhage;   (2)  to  prevent  the  absorption  of 

j^tic  matter  and  the  occuiTenco  of  septicfiemia  or  pyaemia.     Both  of  these 

>tidicatioiw  are  best  accomplished  by  the  use  of  antiseptic  dreanings  and 

Itiorfjugh  draiTiage  in  such  wounds;  for,  in  this  way,  the  retention  and  put re- 
taclion  of  ptirulent  matter  are  avoided,  and  these  two  sources  of  diiu£^or  twe 
^iminated  from  the  ease.     Should,  however,  secondary  heniorrbago"  occtir, 
itiDttJfl  be  restrained  without  delay  by  compression  (diirital  or  otherwise) 
^til  the  bleeding  vein  can  be  laid  bare,  and  securely  tied  above  and  below 
^^f  aiHirturu  in  its  walls  with  ligatiirea  of  carbolized  catgut.    In  cases  where 


*  Calalogu**,  A. 

•  Ibid.,  p.  471. 
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large  venous  trunks,  such  ua  the  intenuil  jugular,  or  the  axillarj,  or  the  com- 
luoti  femoral,  arc  opened  in  this  manner,  promptitude  in  getting  complete 
eonti'ol  of  the  hemorrhase  is  a  matter  of  the  first  importauee ;  and,  there- 
fore, no  time  8hv)uld  IxOost  in  exj>enmenling  with  the  persulphate  or  th^_ 
perchlorifle  of  iron,  or  other  astringent  substances.  "^^^ 

Lacerated  WorsDs  and  RiPTrREs  of  Veins. — The  walls  of  veins  are  muc^^,^ 
thinner  and  less  strong  tliai»  the  walld  of  arteries;  hence,  the  subeutaneo^^^ 
veins  are  much  more  liable  to  be  ruptured  by  blows  than  the  corresponds^  ^^ 
arteries.     Contusions  nf  the  soft  parts  are  very  often  attended  with  the  lac:*.^^^' 
ation  or  mpture  of  underlying  veins,  giving  rise  to  dark  discoloraliona      ^,^ 
ecehyrnoses,  and,  sometimes,  to  large  simguinolent  collections,  which  reu^^-iw 
liquid  for  a  long  time.     These  bloody  tumefactions,  or  hcematomata,  elioia  Jd 
never  l>e  opened  by  the  surgeon  unless  they  suppurate,  that  is,  terminate  in  a.1^ 
scesrt,  or,  liaving  Ijeconu;  very  chronif,  i*anse  annoyance  by  their  bulk.    "WTl^  ^*'' 
the}^  are  still  recent,  tiuie  and  the  employment  of  ntimulaling  lotions,  in  ord  ^^ 
to  hasten  abr^orption,  constitute  the  pro|>er  method  of  cure.  . 

Large   veins  are  sometimes  toni  completely  across    in    open  lacemte^^ 
womids : — 

A  case  of  the  kind  occurred  some  years  ago  in  the  person  of  a  gentleman,  under  tl^^*"^ 
late  Dr.  George  McClullan's  care.  **  His  right  groin  was  caught  by  a  large,  blunt,  ircC^^^^" 
hook,  in  a  horse-mill,  and  he  was  dragged  rapidly  round  ilie  area  by  it,  until  a  mo^^^^" 
strous  rent  waa  torn  across,  just  below  I'oupart's  ligament,  laying  bare  the  femun^'^  ^' 
vessels  and  nerves.  The  artery  was  completely  denuded,  and  the  vein  toni  across.  ^  ^ 
prodigious  venous  hemorrhage  ensued."  The  artery  was  taken  up,  altliough  it  did  n^-^^^^ 
bleed  at  the  time.  The  hemorrhage  from  the  vein  was  restrained  by  filling  the  wour  ><i 
with  gradmUeil  compresses,  and  binding  tliem  down  with  a  thick  bandage.  '» Tfc=ne 
result  was,  that  the  enormous  wound  titially  healed,  arvd  the  gentleman  eventually  ^^  o* 
well,  although  in  the  mean  while  the  leg  mortitied  and  was  amputated  just  below  t  ^'Sie 
knee."* 

Dr.  McClell&n'fl  remarks  on  this  case  are  so  |>ertineni  that  I  will  quote  them  :  "  Ni^ow 
it  is  an  interesting  point  to  decide  whether  the  ligature  around  the  main  artery,  wb&.cli 
I  supposed  to  be  unnecessary  and  wouhl  have  op[>osed,  had  I  been  consulted  R^pects.  ng 
it  before  the  operation,  was  the  canse  of  the  mortiticaiion,  or  whether,  as  was  infer«r-ed 
by  some,  it  wus  not  rather  calculated  to  prevent  that  unfortunate  occurrence.     The  'A.  al- 
ter class  of  my  friends  considered  that  the  destruction  of  tlie  great  vein  at  the  gr""*)!!! 
would  have  caused  loo  great  a  congetJiion  of  venous  bU>od  in  tlie  i>arts  beIow%  unless     *he 
corres(>onciing  artery  had  also  bron  ohsiruclcd  hy  the  ligature.    But  other  veins,  as  ^^%-eU 
as  arteries,  might  have  become  dilated  in  (he  meanwhile,  ua  indeed  they  must  Imaive 
done  to  some  extentf  because   the  vitality  of  the  whole  knee  and  parts  above     ^^*'as 
preserved." 

The  recovery  of  tlie  patient,  in  this  ease,  ehows  that  the  ligation  of  th^    ^^r- 
tery  was  t^^^od  practice ;  without  auoh  a  ligation  of  the  femoral  artery,    *"  l»e 
bleeding  from  the  severed  fLanoral  vein  wonkl  not  have  been  coutrolletl      ^jy 
cotnprertsi<.in  appliol  in  tlie  woimtJ.     Tbe  restraining  effect  of  tying  the  ferxj'> 
nd  artery  upon  hemorrhage  frt)ru  the  femora]  veiit  is  well  shown  by  on^      tif 
Pi^ofessor  Agne\v*s  opemtions  for  poplitoid  aneurism,  wherein  he  wouritl 
the  femoral  vein  in  passing  tho  thread  around  the  artery ;  '*•  the  venous  heiii^ 
rliage,  which  for  a  time  was  profuse,  immediately  eciised  on  tightening  t- 
ligature,  and  did  not  afterward  return.'"*     It  iij  not  difficult  to  conceive  hc::^^^* 
ligaturing  the  main  artery  of  a  limb  aids  in  i?uppresj?ing  hemorrhage  Uv^^^'^ 
tlie  corresponding  vein,  for  it  greatly  reduces  the  supply  of  blood  to  t^    '^ 
returned  by  the  wounded  vein,  and  arreats  the  vis  a  tergo  impulse  whic 
Dtherwise  would   be  imparted  by  the  arterial  contractions  to  the  circul 
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tion  in  the  wouiuUhI  vein.  The  fenioral  artvry  was  ligatured,  in  the  case 
related  above,  about  the  year  184i2,  almost  twenty  yeait*  in  advance  of  the 
fikmous  advice  of  Laugenbeck  to  the  same  ettect,  for  suppressing  hemorrhage 
from  wou!idri  involving  large  veins. 

The  axillary  vein,  in  i*are  instances,  has  been  ruptured  during  attempts  to 
reduce  old  dialocatioua  of  the  shoulder-joint : — 

Froriep  rejiorted  iKfp  first  case  :  A  scrofulous  subject,  ajred  26,  was  found,  twenty  Hays 
at't«r  the  acciiieui,  to  liave  austttined  a  dialocation  of  l!ie  shoulder.  At  a  second  atlempi 
ai  replacement,  two  distinct  sound:^  were  heunl,  and  the  dislocation  became  reduced;  but, 
at  the  same  moment,  an  axillar>'  swelling  apficared.  The  swelling  rapidly  increased. 
The  {mtient  fainted  twice,  vomited,  went  to  stool,  and  expired  one  hour  and  a  half  after 
the  reduction.  The  axillary  eaviiy  was  found  full  of  blooii,  and  the  axillary  vein 
broken  almost  entirely  across.  Its  coats  were  very  weak  above  and  below  the  ropture.' 
A  $econd  case  belonging  to  the  same  category  happened  to  FUiubert,  in  1827.  Some 
year*  ago,  the  late  Mr.  Price*  was  reducing,  at  the  Great  Nortliern  Hospital,  an  old 
dislocation  at  the  shoulder  of  an  aged  female,  when  the  axillary  vein,  as  was  subse- 
quently ascertained,  was  torn  across,  the  patient  dying  on  the  following  day.  The 
artery  was  not  ruptured.  This  made  the  third  case.  In  1803,  9^  fonrth  case  occurred 
to  Hailey.     In  1873,  Professor  Agnow  observed  and  recorded  s^ fifth  case.     A  woman, 

.Aged  GO,  had  a  dislocated  right  shoulder  of  six  weeks'  standing.    Steady  and  persevering 

'extension  was  exerted  for  several  minutes  while  an  assistant's  hand  wits  held  in  the 
axilla  to  guide  the  head  of  the  bone  toward  the  glenoid  cax'ity.  A  swelling  suddenly 
appeared  in  the  right  pectoral  retfion,  distending  in  an  instant  the  entire  breast,  ren- 
dering it  exceedingly  prominent,  and  forming  a  firm  but  fiuctuating  rumor.  The  pnlient 
instantly  became  cold  and  c'jUap»>ed  ;  re!>]iiration  cea^ied,  and  the  pulse  couhJ  nut  be  felt. 
The  subclavian  arlery  was  compressed,  the  tongue  drawn  forward,  urul  cold  douches, 
ammonia,  artificial   respiration,  etc.,  tried.     The  patient  rallied,  and  on   relaxing   the 

^^■esdure  it  was  found  that  the  mdiiil  pulse  on  that  side  was  just  lis  strong  as  on  the  other. 

|Tbe  tumor  was  not  tense  and  distended,  and  did  not  seem  filling  with  any  force.  Corn- 
were  Hrmly  applied,  with  warmth  externally  and  stimulantd  internally.  The 
'elling  slowly  extended  backward,  but  did  not  become  more  tense.     In  ten  days  she 

j^sd  discharged." 

Rupture  of  the  axillary  vein  is  more  dcudly  than  even  rupture  of  the 
axillnry  artery.  Of  the  five  examples.  Dr.  Agnew'^  was  the  only  one  which 
eniicil  in  recovery.  I  have  related  it  with  cons^iderable  luinuteness,  in  order 
tn  illustrate  the  j*ynijdoru3  and  treatment  of  this  acoitlent.  In  some  race 
instances  the  axillary  arterj'  and  vein  are  sininltaneonsly  ruptured  during' 
effort*  to  reduce  old  dislocatioius  of  the  sljotildcr-joint.  The  cliicf  danger  in 
all  theee  casie?}  is  that  which  arises  from  the  suljte^ruiueiitary  bleeding;  and 
UDless  adequate  measures  to  restrain  it  are  iustitntly  taken,  tlic  patient  will 
Buccuiub  to  It.  These  meiwures  are:  (1)  To  oom]>resa  tlie  sulx-laviuu  art^^ry 
•gainst  the  first  rib;  (2)  to  place  an  extemporizetl  touniiqnet,  for  instance,  a 
rhandkerehief,  an>urid  tlic  upper  end  of  the  arm  ;  (-"i)  to  confine  the  arm  to  tlie 
aide  of  tlie  chest  with  a  firm  bandage.  In  caws  where  the  artery  and  vein 
are  both  ruptured,  !*houhl  the  extravasation  of  blooil  happily  be  restrained 
from  the  tip»t,  and  should  the  patient  hai»pily  escajKi  the  i>eril3  which  xxve 
denoted  by  the  symptoms  of  whock  and  collapse,  primary  amputatiou  of  the 
arm  at  the  shoulder-joint  should  be  perfoniied. 

The  great  venous  trunks  may  be  ruptured  in  railway  accidents,  as  hap- 
]>ened  in  the  following  instance  where  the  subclavian  was  involved : — 

Valentine  K.,  commissary  department,  wa^  caught  between  the  buffers  of  two  railway 
July  20,  1863.     The  humerus,  clavicle,  and  sciipnia  wen*,  fractured,  and  the  neigh* 

<  Malgaigne,  Traitti  defi  FrAotnres,  etc.,  t.  U.  p.  191. 

s  St.  BArthcilomt'w'H  Hwpital  Rpportu,  vol.  ii.  pp.  107.108, 

•  Philadelphia  Medical  Tiiut-s.  Aug.  IG.  1873. 
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boring  soft  parts  were  pulpified,  although  the  skin  was  not  broken.  The  arm  sphacelated, 
and  the  man  dieil  on  the  23d.  The  f^ubcluvian  artery  was  obliterated  where  it  leaves 
the  first  rib.  The  subclavian  vein  was  torn  open,  and  thug  the  extravadated  blood  with 
which  the  injured  |nirts  were  distended  had  been  supplied.' 

The  large  veinfl  Boraetimes  get  torn  open  when  their  coata  are  weakened 
by  (Hseii.se,  a»  occurred  in  the  following  ai«e  where  tlie  internal  jugiilnr  was 
ruptured  during  the  pertbrmauce  of  an  operation  for  •pitlielioniu  of  the 
neek ; — 

"The  tumor  was  removed  in  September,  1876,  the  external  jugular  vein  being  tied. 
In  March,  1878,  the  j>atient  returned,  and  had  the  growth  removed  a  isecond  time. 
During  the  operation  the  internal  jugular  vein  gave  way,  it8  walls  being  involved  and 
softened,  and  wii«  tied  above  and  Iw^low.  The  patient  made  a  good  recovery,  and  in 
July,  1880,  was  known  to  be  alive  and  well."' 

When  this  accident  occurs,  the  vein  must  Iwtied  above  and  below  withont 
delay,  as  was  done  in  this  ea*ie ;  and  when  tlie  internal  juguliir  is  the  injured 
vein,  it  certainly  is  not  necessary  to  tie  the  common  carotid  artery,  at*  pro- 
posed by  Ijangcnbock,  unless  it^i  tunics  are  also  involved  in  the  diBeaee  for 
which  tlie  operation  of  removal  is  performed. 

Spontaneous  rupture  of  the  internal  jugular  vein,  with  tlie  formation  of 
a  cervical  thrombus,  eU!.,  may  occur,  as  liup]>eued  in  tlie  following  insUince 
reported  by  N^laton : — 

The  thrombus  caused  great  swelling  of  the  neck.  It  was  opened  to  relieve  (he  ex- 
treme dyspuceu  which  it  produced  by  pressing  on  the  air-]tasAages,  under  the  «up{X)6ilion 
tliat  it  was  an  abscess.  The  hemorrhage  that  followed  was  so  copious  tliat  the  incision 
was  prolonged  in  order  to  bring  into  view  its  source,  which  was  found  to  be  an  oval 
opening  into  the  internal  jugular  vein.  Tliis  ^f^laton  plugged  with  a  cylinder  of  agariCf 
and  the  bleeding  did  not  return.     It  ciwae  on  during  scarlatina.' 

Moreiiver,  the  tunics  of  the  internal  jugular  vein  may  be  so  much  weakened 
by  an  aWess  of  a  contiguous  gland,  that  they  will  give  wa\',  and  allow  a 
thrombus  of  the  neck  to  ensue;  and  if  the  issue  of  blood  from  the  aj^rtnre 
in  the  vein  cannot  be  controlled  by  the  application  of  agaric  and  pressure, 
the  vein  itself  must  l>e  ligat^d  above  and  l>elow  tlie  aperture  with  carbolized 
catgut.  In  those  instances  where  the  aperture  in  the  wall  of  the  vein  is 
small,  as  it  a]t|K'ars  to  have  been  in  the  case  i-eported  by  J^'elaton,  the  apjtli- 
cation  of  agaric  with  compression  will  probably  succeecl  in  restraining  the 
hemorrliagc. 

Gunshot  Wounds  of  Veins. — The  nature  and  importance  of  the  subject 
can  be  lust  >linwn  by  iircsenting  brief  abstn^-ta  of  some  examples: — 

A  BohlirT,  :ig(;<l  :?4,*  was  wounded  M»y  22,  lSti3,  and  entert;d  a  general  hospital  on 
the  27th.  TJii?  hall  cntcn'iJ  niiilwny  bftwe»fn  the  left  trochanter  major  and  the  apex  of 
the  coccyx,  piissed  ohliqut'ly  ihrough  the  lower  jwirt  of  the  jtelvis  and  upper  part  ot*  the 
right  thigli»  an*!  eiwrged  in  ihe  right  femoral  region*  one  inch  below  Poupart's  liga- 
ment. Patient  statcti  iluit  very  profuse  liemorrlmge  occurn^d  immediately  after  the 
reception  of  the  wound  ;  an<l,  at  every  conf'idfmbli^  motion  of  the  patient,  blood  escnjM'd 
from  the  femoral  orilice  of  the  wound,  despite  the  pressure  of  compresses.  Urine 
escaped  from  Iwih  oritices  of  the  wound.  On  the  SOth,  slight  diarrhoea,  accompanied 
by  deep  jaundi<je,  apfwurctl.  On  June  4,  the  patient  expired.  Necro$copy  revealed 
that  the  prostiiic  gland,  at  its  junction  with  the  bladder,  was  cut  away;  that  there  was 

>  Medical  and  Snrgioal  History  of  th«i  War,  Pint  Sargfoal  Volume,  p.  627. 

>  Medioo-Chlrurgical  Tranaaotions,  vol.  \x\\\.  (1880);  also  American  Jonrn&l  of  the  Medfsal 
Sci«iic«s,  April,  1881,  pp.  481,  482. 

•  Jonrn.  de  MM.  ol  de  Chirurg.,  t.  xxii.,  Nnvemlwr,  1861,  p.  499. 

«  MtMl.  and  !$urg.  Uisl.  of  lUo  War  uf  thti  Kvbollioii,  St^ooud  Surg.  Vol.,  pp.  304,  330. 
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.nuch  infiltration  of  urine;  that  the  right  mmus  of  the  os  pubis  wan  shattered  into 
lents  ;  and  that  the  right  femoral  vein  was  widely  opened  by  the  wound.  The 
specimen  is  preserved  in  the  Army  Medical  Museum,  and  has  been  already  fipfured  in 
this  work  in  the  article  on  Gunshot  Wouudi*.  ^See  Fig.  300,  Vol.  II.  p.  209.)  Tbe  open- 
ing iu  the  vessel  is  very  large. 

In  this  cade  death  was  due  to  anremic  exhaustion,  the  result  of  numerous 
smull  Iteniorrhage*.  The  original  orifioe  in  tlie  vehi  probuhly  boeaiae  enlarged 
by  the  separation  of  a  slougli.  At  tbe  outsot  it  appears  to  have  been  out 
small. 

In  the  following  example  the  femoral  vein  waa  cat  almost  in  two  by  a 
pist<d-ball.  Dejitli  euHUed  from  hemorrhage  in  about  two  lionrw,  although 
what  wuri  thought  to  be  efficient  compreH.**ion  was  applied  to  the  wound: — 

Private  John  Kberhardl,  Co.  A,  17th  Infantry,  aged  21,  was  shot  on  October  29, 
J**B?^,  at  Belton,  Texas,  by  a  ball  from  a  Colt's  na%*y-revolver,  which  entered  the  nRht 
ligb  three  inches  below  Poupart*s  ligament,  internal  to  the  sartorius  muscle,  passed  back* 
ward  and  slightly  upward,  nearly  severing  the  femoral  vein,  grazed  the  femur,  internally, 
ut  the  junction  of  the  shaft  and  neck,  passed  through  the  gluteal  muscles,  and  lodged 
undt^r  the  cuticle  opposite  the  grt^at  ischiatic  notch.  The  patient,  unaware  of  his  wound, 
continued  walking  or  running  until  he  fell,  faint  from  the  lo6»  of  blood.  He  was  seen 
some  tifkeen  or  twenty  minutes  after  tin*  opcurrenee ;  the  missile  was  extracted,  an 
efficient  compress  was  placed  over  the  wound,  and  stimulants  weru  administered.  But 
he  never  reacted.     He  died  in  about  two  hours  from  hemorrhage.' 

This  example  Hupporta  my  view,  thiit  in  oases  when  the  femoral  vein  is 
H'vered,  or  almoHt  severed,  the  hemorrliage  oantiot  l>c  rcHtraiiuKl  In'  couipres- 
nion,  nnleHH  by  ligature  of  the  femorul  arlcr3'  the  Bujiidy  of  blood  to  the  distal 
|iart  of  the  lixub  la  cut  off  at  the  same  time.  In  cases  where  it  is  not  advi- 
sable to  tie  the  artery,  the  wounde<l  vein  should  be  ligatured  without  any 
delay  above  and  below  the  aperture ;  or  else  primary  amputation  should  be 
pertbnne^l. 

In  the  following  ease  the  femoral  vein  was  injuiml  together  with  the  accom- 
panying nerve.  Death  ensued  ui  four  days  i'lxyiii  llie  lotw  of  blcn>d  and  morti- 
ticatiou  of  the  leg: — 

A  citizen,  aged  17,  was  woumled  by  Indians,  at  night,  while  silting  at  a  eamp-fire, 
just  outside  the  stockade  of  Fort  Fhilii)  Kearney,  on  November  2,  18C6.  The  missiles 
wert*  supposed  to  be  tthigs  from  a  shot-gun.  Two  enter<Ml  the  inner  side  of  the  right 
thigh,  in  the  middle  third,  and  passed  through  just  behind  the  femur.  '*Two  others  |>assed 
tlirough  the  calf  of  the  right  leg;  another  comminuted  the  second  joint  of  the  right  index 
tingcr.  Liquor  ferri  persulphat.  was  used  to  arrest  the  hemorrhage,  which  was  venous, 
and  simple  dressings  were  applied.  The  patient  died  on  thu  Cth,  from  shock,  venous 
hemorrhage,  and  gangrene  of  the  leg.  An  autopsy  revealed  laceration  of  the  femoral 
nerve  and  injury  of  the  femoral  vein.' 

In  a  case  reported  on  the  same  page,  which  I  have  already  mentioned  in  another 
place,  where  the  femoral  artery  and  vein  were  both  severed  by  a  round  pistol-ball,  death 
occurred  in  a  few  minutes,  from  hemorrliage.  Tn  anotlier  case,  rejiorted  on  page  85, 
of  the  same  circular,  where  the  femoral  artery  and  vein  were  severed  in  a  shot  wound, 
the  man  bled  to  death,  notwithstanding  the  apparently  prompt  application  of  a  tourni- 
qutrl.  In  such  cases  as  these  two,  however,  the  hemorrhiige  is  mainly  arterial.  For 
injuries  like  those  sustained  by  the  citizen  above-mentioned,  namely,  laceration  of  the 
femoral  vein  with  laceration  of  a  great  nerve  and  shot-perforations  of  the  calf  of  same 
leg,  primary  amputation  should  always  be  performed. 

Tliere  13  a  cuHe  of  gunshot  wound  involving  the  right  frmoral  vein,  recorded 
in  the  Medical  and  Surgical  History  of  the  War,'  in  which  life  was  prolonged 


>  Circalar  No.  3,  S.  O.  O..  p.  8(5. 
Second  Sargioal  Volume,  p.  339. 


«  Ibid.,  p.  73. 
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for  eighteen  days,  although  no  particular  cifort  appears  to  have  been  made  to 
i?iijH»iv.s9  the  bleetling: — 

A  Holdier  was  wounded  October  5, 1864,  by  a  conoidal  ball,  which  entered  the  left  side 
of  the  scrotum  above  ihe  Ivslicle,  |)aftsed  almost  transversely  to  the  right,  and  emerged 
anterior  to  the  right  trochanter  major.  The  discharge  I'rom  the  wound  was  sanio-puru- 
lenl,  and  frequently  attended  with  venous  hemorrhage,  the  latter  becoming  more  copious 
daily.  On  the  28d  the  man  died.  Autoptjf — The  track  of  the  mis>*ile  "was-  extensively 
ulc*^rated ;  the  femoral  vein  was  severed,  and  contained  purulent  matter.  The  spermatic 
cord  WHS  also  severed.  The  sbot-U'-^ion  of  the  ft*n>orul  vein,  in  this  case,  was  prububly 
a  contusion  at  the  outset;  the  bruised  ])ortion  of  the  vein-wall  sloughed,  and,  as  the 
slough  separated,  the  canal  of  the  %*ein  waH  opened  daily  more  and  more.  Thus  the 
bleeding  increased  from  day  to  day,  until  <leath  ensued  from  the  frequently-re(>eated 
liemorrhage«.  Perhaps,  a  |>atient  similarly  wounded  might  be  saved  by  the  use  of  anti- 
steptic  dressings  and  drainage-tubes  in  the  track  of  the  missile,  together  with  deligation  of 
the  vein  above  and  below  the  a(>ertore,  performed  when  the  first  bleeding  appeared;  and, 
with  a  view  to  deligation,  it  would  be  good  practice  in  similar  cases  to  explore  the 
wound,  enlarging  it  if  necessary,  in  onler  to  lay  bare  the  source  of  the  bleeiling. 

Another  lar^e  vein,  which  is  not  uufrequently  opened  by  8nm11-ami  nii&- 
eilee  and  pKjrtions  of  ehells,  is  the  ivternal  jugular.  The  Anny  Medical 
Musc^iini  ffnitains  u  sjKvinifn  in  jniint: — 

*'  A  wet  preparuiion  of  a  jwrtion  of  the  right  jugidar  vein,  wounded  by  a  round  bullet 
from  a  spherical  cji^e  (shot).  A  |iart  of  the  (>arieies  of  the  vein  has  been  curried  away, 
and  in  the  ()09terior  portion  an  orifice  is  seen,  through  wliich  the  contributor  considers 
the  missile  parsed.  Private  H.  O.,  '  A,'  5th  U.  S.  Artillery,  Suftblk,  Va.,  15lh  April ; 
died  10th  April.  I^(i3."'  In  such  cases,  death  ensues  from  hemorrhage,  unless  the  vein 
is  promptly  ligatured  above  and  below  the  lesion. 

The  next  two  examplt*  will  serve  to  show  how  itiauffieient  styptioa,  and 
oonipretjsiori,  and  cold  applications,  and  ijoeition  are  to  restrain  the  hemor- 
rhage from  wounded  jugular  veins: — 

A  soldier  waa  struck,  duly  1^,  1863,  by  a  piece  of  a  shell,  in  the  root  of  his  ceck, 
tearing  oiM-n  the  branches  of  the  thyroid  axis  and  the  internal  jugular  vein.  Styptics 
and  compre^sf:;,  etc.,  were  applied,  because  il  was  decided  that  to  opt'rate  for  ligation 
would  hasten  death  on  accouitt  of  hemorrhage.  He  died  on  the  27th.'  In  a  casi>  like 
this  the  surgeon  would  be  justified  in  assuming  many  risks  rather  than  abandon  the 
patient  to  otherwise  almost  inevitable  death. 

Again  ;  Sergeant  J.  W.  J.,  Jr.,  Co.  D,  28th  Mississippi  Cavalry  (Confederate),  was 
wounded  and  captured,  April  10,  1803.  A  conoidal  halt  entered  his  neck  opposite  the 
thyroid  cartilage,  at  the  inner  border  of  the  left  steruo-mastoid  muscle,  and  emerged 
about  an  incli  and  a  half  to  the  left  of  the  lower  cervicjil  vertebra*.  He  lost,  in  the 
course  of  three  hours,  perhaps  two  (juart^  of  blood,  when  the  hemorrhage  ceased.  On 
the  second  day  he  wiu*  taken  witli  severe  ctiilla,  which  recurred  at  the  rate  of  two  or 
three  a  day,  follgwetl  by  high  febrile  reaction.  Death  resulted  on  the  ICih,  that  is,  six 
days  after  the  casualty.  The  autopsy  Bliowcd  the  internal  jugular  vein  completely 
divided;  the  surrounding  tissues  were  extendi%*ely  inliltniitd  with  pus  and  blood  ;  and 
the  divided  extremities  di"  the  vein  contained  a  large  amount  of  pus.*  Had  both  ends 
of  the  severed  vein  been  securely  tied,  without  delay,  in  this  case,  not  only  would  all 
bleeding  liave  been  suppressed,  but  also  the  entrance  of  purulent  matter  into  the  open 
mouths  of  the  vein  wonld  have  been  prevented ;  and  the  ]>atient  would  have  had  some 
chance  cf  recovery.  At  least,  the  risk  of  death  from  purulent  abFOrption  would  have 
been  very  much  diminished  by  such  a  proceeding. 


* 


>  Catalogue  A.  M.  M..  p.  470.    Specimeu  10r>&. 

'  Medical  and  ^urgioal  History,  etc..  First  Surg.  Vol.,  p.  411. 

•  Ibid.,  pp.411,  412. 
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S.  r<x>per  Ijas  pul>li>]iotl  a  noteworthy  instance  of  an  oblique  gunshot  wound 
t>em^  the  internal  jugular  vein,  in  which  death  ensued  I'roni  the  prej<8ure 
»t  iris  exerte<l  on  the  air-passages  by  the  subtegumeutary  extravasatiou 

Hood; — 

^wldler  was  shot,  the  ball  entering  behind  the  mastoid  process  and  passing  down- 
.ijid  forward  toward  the  sternum.  The  internal  jugular  was  dividtil ;  tlie  man 
uKire  tlian  an  buur,  but  was  sutlbcated  by  the  pretfriuiv  on  the  trachea  of  a  large 
of  extraviAsated  blood  which  could  not  C6cape  outwardly.' 

Ireaches  in  the  walls  of  the  intenial  jugular  vein  niade  by  gunshot  mis- 
Lies  sotoetiuied  heal  spontaneously.      There  are  at  least  two  examples  on 

)rd:— 

Dr.  Strom«yer  saw,  at  Colding,  a  Schleswig-Molstein  soldier  who  had  been  shot  in 

right  «ide  of  the  lower  jaw,  and  across  the  neck  under  the  tongue,  the  ball  lodging 

d  remnining  unextracted.     There  ha4i  been  no  hemorrhage.     The  patient  died,  at 

KIk  «ml  of  three  weeks,  from  pysmia.     At  the  autopsy  an  abscess  was  found  behind 

*»lie  Irf't  Btemo-cIeiHo-ma-stoid  muscle,  in  which  the  flattened   bullet  lay  near  the  verte- 

"^nl  column.     '•  Tlie  internal  jugular  vein  had  been  torn  to  the  extent  of  five  lines  on 

%t£iuiten>-outer  aspect;  but  the  rent  wa«  completely  healed,  as  the  coats  of  the  vein 

luil  applied  themselves  to  it  from  behind,  and  were  united  thereto,  so  tliat  the  cylinder 

<3f  ibe  vesael  was  diminished  one-hallV 

\k.  Schwarz  observed  the  other  case  :  A  rifie-1>all,  entering  the  mouth,  shattered  the 
lowfr  jaw,  tore  oi>en  the  internal  jugular  vein,  and,  lodging  at  the  aperture,  restrained 
tbe  bleeding.  Suppuration  ensued,  with  death  from  pyaemia.  An  att/o/'S^  showed  a 
CDBpIeiely  healed  rent  in  the  outer  wall  of  the  vein,  the  cylinder  of  which  was  slightly 
hed,  but  free.  At  the  cicatrix,  the  coats  of  the  vein  were  thickened  by  plastic 
iiA,  and  a  very  adherent,  semi-organized  layer  of  lympli  coated  the  lining  mem- 
The  small  veins  contiguous  to  the  abscess,  in  which  lay  the  ball^  were  tilled 
broken-down  coaguU.' 

The  prognosis  in  gunshot  wounds  that  hivolve  the  internal  jugular  vein  is 

^ry  [tad.     Dr.  S.  W.  Gross  was  unable  to  find  on  record  a  single  case  of  re- 

«>verT  trom  this  lesion.      '*0n  the  contrary,  all  the  cases  have  proved  fatal; 

*^i5  j»er  cent,  from  secondary  hemorrhage ;  25  per  cent,  from  pyemia,  and 

^ioper  cent,  from  primary  hemorrhage.'''    Recovery  from  gunshot  lesions 
-^f  the  internal  juo:ular  must  be  very  rare ;  for  an  extendetl  search  has  failed 

^  fiiniish  me  with  even  one  undoubted  case  of  such  a  recovery.     The  First 
Ufgii-al  Volume  of  the  History  of  the  War  contains,  however,  the  abstnurts 

*f  two  rtuci-essfiil  tases  of  gunshot  wound  of  the  neck,  in  each  uf  which  it 
»  probable  that  the  internal  jugular  was  injured.* 

^  Jihot  womids  of  the  axlllanj  vein  were  occasionally  noteil  during  our  late 
ivil  war;  but  no  example  was  reiiorted  of  a  shot-wound  of  the  sitbehivUtn 

B'h  that  uame  under  treatment.  The  case  repf)rt,etl  by  Mr.  Bleiikins,*  wliero 
1^  passed  between  the  right  ftubclavian  artery  and  vein,  wonuding  the 
pr  Bod  causing  fatal  phlebitis,  i*emains  the  solitary  reconicd  in.-itance, 
it,  as  Mr.  Fraser  observes,  the  exemption  is  ideal  rather  than  real,  for 
VfoWbly  a  large  proportion  of  those  killed  in  battle  die  from  torn  blooil- 
▼taek 

^or^M  OF  THE  SrxusES  OP  THE  DcRA  Mater. — Brief  mention  must  be 
***<ieof  the  traumatic  lesions  which  have  been  observed  in  the  groat  venous 

'  First  Lines  of  the  Praolic*  of  Surgery,  vol.  i.  p.  529.    New  York,  1822, 
'  Amerioan  Journal  of  tht;  Mrdical  sciences.  January,  1807,  p.  40. 

*  Ibid.,  p.  40. 

*  AmericAD  Jonrnat  nf  tbe  Medical  Soi«nceA,  January,  1867,  p.  36. 
•r»p.  cit.,  pp.  412,  422, 

*  Fraaer,  IVvatisQ  on  Penetrating  Wounds  of  the  Cbeit,  p.  13. 
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canaU  of  the  eiicepbalon.    In  the  following  example,  the  left  i)etroKil  sinu 

war*  liicenited  hy  a  fmcture  of  the  s*kull ;  death  from  cerebi*al  coinpi-esfelo^^,^^  - 

BpfN?dily  ensued : —  '^^ 

A  young  ludy  (Emma  Leiding)  in  Bnwiklyn,  on  October  4,  jiim|>ed  ofl'tVom  an  ^^^ 
lantic  Street  horse-oar,  wliioli  was  running  away  down  hill,  ihi'  lrt*»kos  having  fail,^-     A/. 
She  alighted  on  her  feet,  bnt,  in  lier  Trighl,  tell  buckward  striking  u|K)n  her  head.     1:^   '*'t^. 
was  immediately  [ticked  up  insensible,  having  a  soalp-wouud  on  the  buck  partof  the  h«^       ^'^o 

and  soon  afterwards  died  without  recovering  consciousness.     Autopei/,  Oct.  5 The  ^    '^'*V, 

mark  of  violence  found  exleniully  was  a  contused  and  lacerated  wound  of  the  scalp  ol^~^  '"'{'' 
posterior  [wirt  of  the  head.     On  opening  the  skull,  a  large  quantity  of  uneoagulate^^.    '" 
lic|uiii)  blood  was  discovered  in  the  cranial  ca\'ity.    On  removing  the  brain,  the  bg=^^_^'^ 
the  skull  was  found  fractured  on  the  left  side  ;  the  left  petrosal  sinus  was  ruptured,  Vv/;Vt 
accounted  for  the  liemorrhage.    No  other  lesions  were  present.    Thus,  the  cause  of  r/^^w 
was  cerebral  compression,  the  result  of  extravasation  of  blood  from  u  lacerated  pei/tj^/ 
sinus.      Moreover,  exlravHsationa  of  blood  from  wounds  of  this  vessel  are  apt  to  i,n)re 
quickly  fatal,  Jirst^  beeanse   they  are  rapid   and  copious,  and  svconditf,  because  (iwr 
directly  compress  the  mednlla  oblongata.     In  such  ca^cs  there  is  no  return  of  con- 
sciousness.    The  insensibility  of  cerebral  concussion   is  succeeded   by  that  of  cerebrftl 
compression,  willioul  any  appreciable  interval.     Such  cases  are  not  remediable' 

Other  eiiseis,  however,  are  remediable.  For  instanee,  Guthrie*  rejKirts  tlie 
following  ease: — 

A  dragoon  fell  from  his  horse,  in  consetjnence  of  a  wound  in  tlie  trunk,  on  to  the  top 
of  liis  head.  Coma  supervened.  A  swelling  of  the  scalp  was  noticed  at  the  vertex, 
where  he  had  struck  ;  this,  on  being  incised,  showed  a  separation  of  the  edges  of 
sagittal  ftuture,  from  which  some  blood  flowed.  Two  crowns  of  a  trephine  were  appl 
on  the  twelfth  day,  in  ordt-r  to  obtain  a  free  discharge  of  some  blooii  which  hail  been 
extra vasated  from  a  wound  in  the  superior  longitudinal  sinus,  after  which  the  symfiloiDS 
subsided,  and  i\w  man  gradually  recovered. 

M.  Mouton  mentions  a  similar  instance  in  which  lie  was  CAlled  to  see  a  man  ele«Q 
days  after  a  fall.  The  [>atient  whh  insensible  and  almost  dying,  in  consequence  of  itn 
extravasation  of  blood  from  the  sii[>erior  longitudinal  sinus,  wounded  by  a  se[tartttion  ot 
the  sagittal  suture.  Trephining  gave  vent  to  the  extravasated  blood,  and  the  threaten- 
ing symptoms  immediately  ceased.' 

Wound;*  of  the  loncrltudinal  or  lateral  simises  are  not  datigorous,  proviilcil 
the  external  opening  i?<  large  enoiigli  to  allow  the  l>lood  to  eH.ca|>e  freely.    Bui 
when  Iho  blood  eatmot  escape  in  tliis  way,  sneh  wounds  are  extremely  dwHj 
gerous  I'rtjui  the  attendant  compression  of  the  brain. 

M.  IjAssus  presented  two  cases  in  which  the  superior  longitudinal  sinus  was  openeA 
by  punetured  frnctures  of  the  parietal  bones  at  the  sagittal  suture.     In  each  case  ^ 
trephine  was  applied,  the  fragments  or  splinters  of  bone  were  pulled  out  of  the  sin*** 
into  which  they  had  been  driven,  the  bleeding  was  stopped  by  applying  some  dry  li*^' 
to  the  rent  in  the  siruis,  and  the  patient  made  a  good  recover^'.* 

M.  Gagni&re  has  reported  a  ease  in  which  the  superior  longitudinal  sinus  was  wound^^ 
by  a  blow  on  tlie  lop  of  the  hejid  with  n  dung-fork.  He  enlarged  the  opening  in  t"^^ 
scalp  hy  a  cniciform  incif^ion,  and  extnicted  the  Iracturc-splinters ;  and  he  then  ye^^^ 
ceived  a  clot  of  blood  which  liad  formed  in  the  opening  of  the  sinus,  which  liad  be-   - 

made  by  the  fork.    Th*^  dressing,  which  whs  nmde  in  tlie  manner  usual  after  trephinii 

was  moistened  with  Hpiritus  bftlsamicus,  a  poweH'ul  antiseptic  ;  no  severe  symptoms  (^ 
lowed,  and  the  wound  was  <|uile  healed  by  the  end  of  three  months.' 


■  Mr.  Prescott  Hewett  records  a  moat  extensive  extrarasation  of  blood  between  tht>  lu^ne  iM 
th»^  dura  mater,  which  proceefied  from  a  rupture  of  the  right  lateral  ainas,  just  as  it  tu-^ 
under  tlie  petrous  portion  of  the  temporal  bone,  in  a  case  of  fracture.  (Trans.  Patbolog.  So<^ 
London,  vol.  iii.  p.  229.) 

*  ComnnMitarlea  on  Surgery,  etc.,  p.  349,  Am.  ed. 

*  MMirioirs  of  the  Royal  Acad,  of  Surgery  of  France,  Sydenham  Society's  Trniialation,  p.  9- 

*  Ibid.,  pp.  6t>,  li7.  •  Ibid.,  p.  (K». 
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Percival  Pott,  in  a  hopeless  caae  where  the  superior  longiludinal  sinus  was  laid  bare 
b^  a  compound  I'ructure  of  the  skull,  Tor  a  s|mce  ut  least  two  inches  in  length,  wishing 
to  abstract  blooil,  made  an  opening  with  a  lancet  into  the  Hinut^,  and  Hufl'ered  the  blood 
U>  run  otr  until  the  countenance,  which  was  flushed,  became  pale,  lie  then  put  a  bit 
uf  lint  on  the  orifice,  and  by  pressing  thereon  lightly  with  a  finger,  easily  stopped  llie 
bleeding.  Ttiis  venesection  t^nuped  no  trouble.  The  patient,  however,  died  on  the 
Iwelflh  day  afterward,  i'rom  a  cerebro-meningeal  abscess,  due  to  the  original  injury.* 

In  some  sabre  wounds,  which  divide  the  skult  across  the  eaj^ittal  suture,  the  longita- 
dinal  sinus  has  occasionally  been  opened  and  bled  profusely,  but  without  inducing  fatal 
consequences.  Hennen  lias  ^een  tliis  sinus  opened  by  spUntere;,  but  never  aaw  anything 
approaching  to  danf;erous  hemorrhage  from  it.' 

In  the  case  of  a  child,  aged  3  years,  the  great  longitudinal  sinus  was  opened  by  a 
punctured  fracture  of  the  skull,  made  with  the  sharp  (>oint  of  a  pickaxe  ;  much  venous 
hemorrhage  ensued  from  a  small  wound  over  the  sagittal  suture  ;  a  probe  inserted  into 
this  wound  |iassed  down  to  the  corpus  callosum.  A  pad  of  lint  was  appliet]  to  the 
wound,  and  an  ice-bag  was  kept  on  the  head ;  the  patient  made  satisfactory  progress  to 
recovery,* 

Foreign  bodies  lodged  in  a  sinus  of  the  dura  mater  do  not  rea<lily  excite 
intra-venoua  uidamination.  For  example,  in  December,  18H8,  one  of  the 
demonstrators  of  nnatoiny  in  the  Calcutta  Metlical  College  met  with  a  cal- 
varia  (now  in  the  College  Miirteuni)  in  wliieli  an  iron  heattles^  nail,  about  an 
inch  long,  had  ^>unetnittnl  the  fronted  lx)ne  on  tlu^  mesial  line,  ai»d,  passing 
completely  through  the  longitudinal  sinus,  had  divided  the  layers  of  the 
faljt  cerebri,  between  whicli  iu  point  is  visible;  conrteipiently  it^  shaft,  which 
was  not  corroded,  stood  in  the  mid-current  of  bloo<l  in  the  Kinus,  and  seems 
latterly  not  to  have  caused  any  inconvenience.  The  edges  of  the  hole  in  the 
frontal  IxMie,  which  thebutt-eiid  of  the  uail  still  occujues,  are  so  n>undcd  that 
it  looks  like  an  arterial  foramen,  and  there  is  not  the  slightest  trace  of  inflam- 
matory change  within.* 

Lastly,  I  will  state  a  few  conchisiona  derived  from  the  foregoing:  (1) 
Wounds  of  the  sinuses  of  the  dura  mater  do  not  posset*s  aiiy  peculiar  elements 
of  danger.  (2)  rieinorrhage  from  wounds  of  these  sinuses  is  not  dangerous 
unless  the  extravasation  is  retaineil  within  the  skull ;  in  which  case  it  l>ecomes 
very  dangerous  because  of  the  compression  of  the  brain  thaf  ensues.  For  its 
relief  t lie  operation  of  treiihiniii^  should,  if  jKissiUlc,  be  pfrfomicd.  (3)  Ex- 
ternal bltiediug  from  wounds  ot  these  sinuses  can  generally  l)e  restraincil, 
without  much  trouble,  by  applying  drv  lintMith  slight  or  very  nKxlci-atc  pres- 
sure- But,  under  no  circumstances,  sliould  the  j^»crsulphatc  or  i»erchlorido  of 
iron  be  put  in  such  wounds,  because  of  the  j^»os8ihility  of  its  getting  into  the 
injured  sinus.  (4)  Antiseptic  dressings  sliould  be  n]i[ili<.Hl,  together  with  tlie 
itv-lwg  if  there  he  any  teudeuey  to  meningeal  iuHaunuation  or  to  a  cerebral 
abscess. 


Sbptickmia  from  Wounds  of  Vkins. — ^A  wounded  vein  or  sinus  of  the 
duRi  muter,  whose  open  moutli  is  surrounded  by,  or  Inithed  in,  purulent  tluid, 
may  uttbrd  an  avenue  for  the  introduction  oi'  sejjtic  niatti*r  inti>  tln^  4-Jrcu- 
hktiou,  which  will  infect  the  blood  and  the  whole  system,  that  is,  imxluce 
septicieiuia.  Professor  Agnew  has  seen  a  trifling  wound  of  the  cephalic  vein, 
below  the  line  of  the  deltoid,  prove  fatal  from  this  cause.*  The  writer  has 
seen  a  lc!<>ion  t»f  tlie  same  vein,  made  in  ojfcning  an  abscess  of  the  arm,  prove 

»  Chirnrpical  Works,  vol.  I.  p.  134,  Am.  ed. 

*  I'liiiciplHS  of  Milltftry  Snrg«<ry.  p.  231,  Aiu,  ed. 
»  taiit'tft,  Aapnsl  22,  1874,  p.  270. 

*  British  And  Foreign  Medico-Chlrorgical  Review,  October,  1871,  p.  353. 

*  Op.  cit..  vol.  i.  p.  51tf, 
VOL.  111.-14 


210 


INJURIES   OP  BLOODVESSELS. 


fatal  in  the  same  way.     The  oxteneion  of  morbid  proceftses  from  tinhealtl 
woinids  into  the  severed  veiiip,  through  tlicir  of»en  mouths,  has  often  Ij 
observed.    For  instaiK*e,  Dr.  Maoleo*],  in  lii.s  Notes  on  the  Surgery  of  the 
nieim  war,  wtutes:    *' ^Ve  had  mniiy  most  Iteautiful  examitlet*,  ]H>dt-niort< 
of  veinn  leading  from  the  stum]>  i-eniaiuin^  round,  patulous,  and  tilled  w 
pus,  antl  sometimes  roddenc<l  in  their  interior.   It  was  not  um^mmou  to  l: 
the  i>us-filled  vein  fr-om  the  thigh  to  the  vena  ciiva."*   Tliere  is  no  doubt    -^r 
a  BOptiL-a>nno  thronibosiB  is  readily  started  in  severed  veins  whose  ojxni   ^j,,^ 
lie  uncovered  in  unhealthy  sujipuruting  wounds;    and  that  this  i^l^tic'v^;;^/^, 
thnnnlK)si8  is  nuieh  inelined  tn  spread  ujiwurd  toward  the  right  auricle,   / 
liave  st^veral  times  found  suili  thrniuboses  on  examining,  jx>st-morteui,  f/je 
bodies  of  those  dead  from  gunshot  fraetun.*sof  the  tliigh  and  similsir  injurH-n, 
HeiKt',  I  think  tluit  Dr.  ilaeleod,  witli  much  propriety,  mises  the  qoestion 
wliether  it  would  not  be  juKtitiiible  to  ligature  the  diief  veins  of  aDiitutatwl 
limbs,  at  the  time  of  the  up*,  ration,  esji^rially,  if  the  so-called  purulent  alv 
si^rjition  sh(ml<l  be  an  accident  of  connnon  occurrence.    He  states  that  *Mmnio- 
rous  east?s  are  on  record  in  which  the  ligature  of  veins  has  not  f»nly  not  Itwii 
followed  by  evil  results,  but  ha-**  absolutely  been  the  apjtarent  eauseot'im> 
venting  intlammution  and  pus-absorf>tion.  '     This  is  [larticularly  well  illus- 
trated in  a  case  related  by  Mr.  Johnston,  of  iSt.  Oe«>rge's  Ilosjiital,  iu  tbc 
journals  of  IH'w.     In  that  case,  those  vessels  which  had  Ik'cu  tied  weiv  free 
fn>m  bcttli  inliummulion  and  pus,  while  tliose  not  included  in  ligatum*  were 
full  of  ]tus,  and  *'  much  inJiarneib''     I  do  not  doubt  that  ligatures  ajiphi.-<Ut> 
veins,  in  wounds  likely  to  become  the  seat  of  unhealtliy  supnunition,  iiiav 
prevent  t]ie  introduction  of  septie  matter  into  the  blood,  as  well  as  theol'^•u^ 
rence  of  septiraemie  thnunbosis,  and  septieiemia  itself.    My  views  fully  ftaxinl 
with  VelpeauV,  c*»neenung  the  advisiddlity  of  oftentimes  securing  wounded 
veins  with  ligatures,  when  he  in  substance  says:    '^Thc  dangers  of  ligiitiini, 
wliich  so  niutiy  surgeons  have  insinted  on  for  half  a  century,  ai"e  shown  t<tW 
farthest  fri»ni  the  truth,  and  I  sliuuld  not  be  surprised  to  find  that  it  would 
yrovii  more  advantageous  to  elose  veins  iniTuediately  with  lig:itures,  than  to 
leave  tliem  open  at  th<i  bottom  t*f  wounds."'     Mr.  Liston,  too,  feared  the 
consequences  much  more  when  the  ends  of  divided  veins  remnine<l  ojten 
supjiurating  wouiiils,  than  when  they  had  been  closed  by  ajiplying  ligiitui 
To  prevent  tlie  ocenrrenee  of  septicemia  or  ]ya^mia  in  eases  wheiv  vei 
of  imiH>rtance  are  wounded,  it  is  advisible:    (1)  To  secure  the  <ipene<l  vei 
with  carbolized  catgut  ligatures  a])]tlied  on  the  cardiac,  as  well  as  on 
distal,  side  fif  the  wound,     (2)  To  tivat  the  wound  itself  on  the  antia'i 

Elan.     (3)  To  ]>rcvent  any  collections  of  purulent  nuitter  fnmi  foiiuinff 
urrowing  around  the  injured  veins,  by  thorough  drainage,  and  bv  fivquc 
renewals  of  the  dressings.     In  cases  where  the  skull  is  injured,  it  is,  HI  _ 
wise,  very  ijnportant  to  prevent  any  collections   of  mutter   fi\>m  foiTiiinjf 
on  the  siruisi^'s  of  the  dura  mater,  hy  early  iueisions,  by  elianging  thedre^ 
ings  at  sliort  intervals,  and  by  securing  us  good  a  drainage  of  the  wouiKir 
possible- 

Ligation  of  A'kins. — AMiou  a  delicate,  strong,  and  well-waxed  silk  th 
is  drawn  as  tightly  as  pof^silile  around  a  large  vein,  it*^  tunics  bei»ome  tbroi 
into  longituilinal  folds  or  plaits.     Upon  slitting  the  vessel  oj>en,  tlR*e  Ibl 
are  seen  to  be  well  marked,  but  without  anv  <livision  of  the  tuuit^;  and 
holding  the  vessel  between  the  eye  and  the  light,  a  decide<I  transverse  fui 
or  itulentation,  corresponding  to  the  site  of  the  ligature,  is  discernible, wbi( 


»  Op,  cit.,  pjK  350,  3ra,  Am.  t-d. 

*  Opemtive  Surgery-,  vol,  li.  p,  2,  Am.  ed. 
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nii|^ht  at  iirst  sight  appear  due  to  injury  of  one  or  more  of  the  eoat^.  Tho 
extenml  and  iuterual  timics  c^in  Im  nmiio  to  glide  over  tlio  furrow  by  the  finger, 
Rhowiug  that  some  lesion  exists  in  thu  middle  coat,  and  a  HUperHcial  exanii- 
nation  would  leave  the  opinion  that  it  had  been  completely  divided.  A 
minute  examination  and  ai«8ection,  liowever,  cleiirly  diacloHC  that  only  the 
imier  layer  of  tho  middle  coat,  conrtititintr  of  ciixndar  elastic  fibre*,  luw  been 
cut,  or  rather  noparatcd,  leaving  the  loiigitudiiinl  fibres  unharnKHl  and  closely 
connected  with  the  uninjured  external  tunic.  With  the  exccjition,  then,  of 
the  iniprewflion  made  upon  the  inner  layer  uf  the  middle  tunic,  none  of  the 
coats  Butier  division.  The  external  tunic  seems  tr)  be  as  stnmg  as  Uiat  of  an 
artery  in  resisting  a  licature.  The  middle  tunic  differs  from  that  of  an  artery 
in  having  longitudinal  as  well  a^*  ciivular  fibres,  the  fonner  being  composed 
of  white  fibrous  tissue  with  elastic  fibres,  the  latter  of  elasti<!  fibix^  arranged 
m  the  dame  maimer  as  tlnwc  of  an  artery,  witli  an  a<lmixture  of  a  large 
quantity  of  unsfrip^'d  musctilur  fibres.  The  inner  tunic  is  nuu'c  dense  and 
toagii,  but  not  nearly  as  laeei-able  a>*  that  of  an  artery,  and  cjiu  be  stripped 
off  from  the  middle  coat  much  more  readily  and  to  a  greater  extent.  Tlie 
iuiier  tunic  of  the  ascending  cava  has  been  jieeled  off  in  one  uid»roken  patx'h 
of  more  than  two  inches,  and  on  ajiplying  a  ligature  to  it,  it  suffereil  no 
divifiion.  It  is  thus  seen  that  the  anatomical  structiire  of  a  vein  differs  ma- 
terially from  that  of  an  artery,  and  that,  when  ligatured,  none  of  its  coats 
are  completely  divided,  as  is  the  ciise  witli  the  latter  vessel.'  Ligatures, 
however,  when  tightly  drawn  around  veins,  always  make  enough  impression 
on  the  deep  layer  of  the  middle  tunic  to  keep  them  from  slipping  off  from 
the  en<ls  after  tlie  vessel  is  severed. 

Subse<juently,the  changes  wrouglit  by  the  application  of  ligatures  to  veins 
are  strictly  analogous  to  those?  which  take  place  in  ligato<l  arteries.  A  coag- 
ulum  forms  on  the  diwtjil  side  of  tlie  thread  ;  it  Wcomes  organizeil,  and 
unitei}  with  tho  inner  tunic.  If  a  ligature  of  animal  origin,  such  as  carbo- 
lized  catgut,  has  been  applied,  the  approximated  walls  grow  directly  toge- 
ther, ana  the  ligature  itself  disapfniars  by  absorption,  or  is  replaced  oy 
new  connective  tissue.  But  if  a  ligature  of  silk  has  been  emploj'ed,  as  it  cuts 
it^  way  through  the  vein  by  ulceration,  the  tuni<!S  at  the  en<-ls  unite  either 
by  the  first  intention  or  by  adhesive  infljunmation,  and  the  obliterated  jxjr- 
tion  ia  ultimately  coaverted  into  a  firm  fibm-ligamentous  cord.  Veins  may, 
and  often  do,  undergo  repair  aft«r  lii^atuiv  without  any  iiifiaiumation  whatever, 
whether  adhesive  or  otherwise,  as  Mr.  Travers  was  the  fiivt  to  sliow.  Three 
preitattitions  illustrate  this  fact.  One,  in  the  Museum  of  St,  ThomasV  Hos- 
pital, La  thus  de8cribe<:l:  "Appearance  of  a  vein  divided  by  the  ligature, 
which  came  awav  on  the  twenty-fifth  day.  The  upjKT  part  of  the  vein  is 
filled  with  firm  layers  of  coagula,  which  so  tenaciously  adhere  to  the  inner 
m<«jubrane  as  to  be  separated  with  difiiculty ;  when  separated,  the  surtiMJe 
was  found  to  be  j>erfectly  smooth  an<i  uatumf."  A  second  preparation,  in  the 
Museum  of  St.  George's  Hospital,  shows  the  result  of  a  ligature  apl^licll  to 
the  jugular  vein  of  a  horse  for  twenty-four  houi*s.  The  inner  vein-wall, 
thrown  into  longitudinal  folds,  is  otherwise  natural  in  ap(K'anince,  whilst  a 
go*Hl  deal  of  Ivmph  is  accumulated  externally  around  the  ligature.  The 
third,  also  in  the  \luseum  of  tSt.  Oetjrge^s  Ilosjpital,  shows  the  effects  of  a 
ligature  includinje:  part  of  the  parietes  of  the  jugular  vein  of  a  horse.  Some 
tinrin  is  deposittnl  in  the  tmck  of  the  thread  and  in  a  ^mall  pouch  below,  but 
no  evideiK*«  exists  of  any  infiammation  of  the  lining  membrane,  and  this 
three  days  after  the  aj>phcation  of  the  ligature,*  The  results  of  tyhiir  the 
internal  jugular  vein  m  uiuu,  which  were  observed  by  Guthrie  and  Langeu- 

*  8,  W.  fJro«»,  Atnericftii  Journal  of  the  Mtnlionl  Scieuoen,  April,  1S(J7,  pp.  320,  321. 
i  Holto4r«'s  S/fittfin  of  Surgery,  vol.  iU.,  p.  357. 
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beck,  HH  already  nientionoil,  teach  the  tmme  important  lesson.  In  both,  uni 
hy  tlic  fin>t  intention  oecun^Ml,  In  Guthrie's  case  of  lateral  ligation.  ^^ 
healing  was  8o  jiorfect  on  the  ninth  day  that  thei\;  was  no  murk  to  indi<*^. 
whcin*  the  thread  had  been  ajtplied.  In  Langcnbeck's  case,  an  autopsy-  ^ 
the  twelfth  day  showed  the  **  vein  eomjdotcl}'  healed,  without  trac©  ^ 
clot,  redness,  or  thiekening  of  it«  walls,*'  tliat  is,  without  any  trace  whatev^rM 
any  inflammation.  n 

All  sunrical  observations  prove  that  ligatuivs  may  fearlessly  be  applied  to  j 
veins,  as  I>r.  8.  W.  ( Jmt*a  haj§  ably  shown  in  an  exhaustive  article  on  wountk^ 
of  the  intenml  jiii^ulur  vein  and  tlieir  treatment,  publishc^l  in  the  AmpriiiinB 
Journal  of  the  ^ledit'al  Sciences,  for  January  and  April,  1867.  The  daiiircr 
of  exciting  phlebitis  and  pyiemia  by  ligaturing  veins  is  an  exploded  doctriue 
amontf  surge<^)ns.  The  dread  of  netting  up  aiffusc  phlebitis  by  ligaturing 
veins  la  based  on  prejudice,  and  not  on  experience;  it  is  doubtless  duetotlie 
intluence* of  authorities  who  liave  pninouncwi  agains*t  the  o[»eration  (BnTinli. 
This  doctrine  had  it^^  origin  in  the  mistiikeu  views  on  suppurative  phlebitis  and 
thrombosis  which  were  current  ainoag  jtathologistji  some  years  ago,  but  which 
have  long  since  been  abandoned.  Tlie  truth  is,  as  I  liave  just  shown  above, that 
the  judicious  ajJifH<:atioM  to  wi)undcd  veins  of  carlK)lized  catgut  liguturvr*,or 
any  other  a:ctod  antiseptic  ligatures  of  animal  origin,  will  lestien  much  the  risk  of 
diffuse  jihlebitis,  puttxjfactive  thrombosis,  septicaemia,  and  pya»mia.  In  Lonior* 
rhages,  too,  from  woundc(i  veins,  tlie  antiseptic  ligatures  just  mentioned  hIiouM 
be  fearlessly  applied  whenever  advisable  to  restram  the  bleefiing.  Latcml  lig«- 
tures,  liowevei',  »hoidd  not  l>e  employed,  fmni  the  risk  of  secondary  ht^inor- 
rhage  which  attends  their  use,  as  Koux^s  experience,  to  which  I  have  Blretwlv 
referred,  luis  amply  shown.  8ome  writers  advise,  in  similar  cases,  to  stitcii 
together  the  aperture  in  the  side  of  the  vein  with  a  fine  thivad;  but  th'is 
practice,  likewise,  is  a  dangerous  one,  and  altotfcthcr  univliable.  AVhcnevor 
veins  are  ligatured,  an  antiseptic  thi^ad  of  animal  origin  must  be  inadeto^ 
encircle  the  whole  vessel ;  and  a  separate  liffature  must  be  passed  ai-ound  ij 
on  each  side  of  the  aperture  in  its  walls.  Aloreover,  wouncled  veins  aliouf 
always  be  tied  in  tins  way  without  delay,  when  pressure,  proj>erly  ajiplu 
fails  to  restrain  the  hemorrhage. 

Ligation  vf  ArUry  a Hf I  Vein  simuUaneoadij  for  Venous  Hemorrhage, — Wh( 
a  large  vein  is  wounded  and  bleeding,  Professor  Langenbeck  recommends 
that,  as  an  hiemostatic  measure,  the  accompanyuig  artery  should  be  tk-d  a* 
Well  as  the  injured  vein,  lie  believes  that  "-when  both  artery  and  vein  arc 
tied,  not  i>uly  does  gangrene  not  follow,  but  there  is  less  disturbance  totln^ 
capillary  circulation  than  when  the  vein  or  artery  alone  is  tie<l."  He  stat^ 
that,  b}*  simultaneous  ligation  of  !>oth  artery  and  vein,  "  an  e<|uilihrium  j^ 
maintained  between  the  arteries  and  veins  until  the  collateral  circulation  i^ 
estuhlished."  Two  observations  which  I  have  already  ]»resented  strongly  *ui'- 
port  these  views.  One  of  them  was  a  case  related  by  the  late  Dr.  Georee 
M cClellan  (rage  202),  in  which,  the  femoral  vein  being  lacerated,  the  feniortl 
artery  was  ligatured,  the  hemorrhage  was  easily  restrained  by  eomprcsciont 
and  the  result  wius  sui^cessful.  The  other  m-curixnl  to  Professor  Affuew  {^f^ 
202) ;  in  it,  the  hemorrhage  from  a  punctured  femoral  vein  ceaseu  on  tt| 
ing  a  ligature  to  the  accompanyuig  femoral  artery,  and  did  not  recur, 
gangrene  is  not  an  inevitable  result,  and  is  but  rarel}'  to  be  exjiected  in  fiUj 
mstanees,  is  well  shown  by  the  cases  of  Professor  Grillo,  of  >(a})le8,  who" 
eluded  the  femoml  artery  and  vein  in  tlie  same  ligature  in  fifteen  cascfl 
aneurism  of  the  ham  or  lower  ]tart  of  thigh.  These  were  all  suocessft 
^^'hile  in  fourteen  other  cases,  in  which  the  artery  was  isolated  and  tied  aU 
there  were  two  deaths  from  secondary  hemorrhage.* 
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^  Amerioati  Journal  of  the  Medioal  Soienoea,  April,  1867.  p.  334. 
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During  the  late,  civil  war,  in  a  case  of  secotnlary  hemorrhage  lo  the  amount  of  twenty 
ounces,  from  a  gunshot  wound  uf  the  urmpit,  the  axillary  artery  was  lij^itett  above  ami 
below  the  wound  ;  and  the  axillary  vein,  b*Mng  injured,  was  also  lied.  The  bleeding  did 
not  recur^  but  death  ensued  un  the  thirteenth  day  after  the  operation,  apfwrently  from 
anaemic  exhaustion.     Autopay — No  evidence  of  phlebitis  or  pyiemia  was  found.* 

In  another  ca^  of  secondary  hemorrhage,  tlie  basilic  vein,  being  open,  was  tied  aa 
well  as  the  brachial  artery,  above  and  below  the  wound.  This  n»au  recovered.'  1  have 
in  one  cose,  however,  where  the  femoral  artery  and  vein  were  both  opened  in  a  gunshot 
wound,  seen  gjingrene  ensue  after  the  simultaneous  ligation  of  these  vessels : — 

Private  D.  K.,  *'  K,"  7ih  Indiana,  aged  20;  wounded  November  30,  1863  ;  a  con- 
oidal  bullet  passed  from  behind  directly  through  the  left  thigh,  dividing  both  femoral 
artery  and  vein,  and  escaping  from  Scarpa's  s{iace;  admitted  to  hospital,  Washington, 
December  6  ;  operated  on  December  9,  by  Dr.  Wm.  Thomson,  because  the  aneurismal 
condition  was  increasing.  He  laid  the  tumor  freely  open,  and  found  tlie  vessels 
severed  just  below  the  origin  of  the  profunda.  He  tied  eacli  end  of  both  artery  and 
vein.  Mortification  of  the  limb  followed,  and  death  ensued  on  the  13th.  I  saw  thia 
case  in  consultation.  Amputtktion  was  then  out  of  the  question.  Tlie  man  was  very 
{ude.  His  limb  was  already  mucli  swollen  and  frdematous,  looking  not  unlike  the  limb  in 
pfdcgmaiia  alba  doleiit.  The  aneuricmal  swelling  was  likely  soon  to  burst.  His  general 
condition  was  failing.  The  operation  was,  therefore,  one  of  expediency.  In  this  case, 
the  gunshot  wound,  (he  liemorrhagic  intiltration,  and  the  inflammatory  swelling  of  the 
thigh,  made,  the  <;RtAbUshment  of  a  collateral  circulation  much  more  difficult  after  the 
operation,  whicli  was  |>erl'ormed  on  the  ninlli  day,  than  it  would  have  been  had  the 
operation  been  performed  without  any  delay;  and  it  is  quite  possible  that,  had  the  deli- 
gation  of  both  artery  and  vein  been  practised  at  the  outset,  and  before  the  advent  of  any 
«welling»  the  occurrence  of  gangrene  would  have  altogether  been  avoided.  At  any  rate, 
il  is  scarcely  fair  to  infer  that  u  primary  ligation  of  the  severed  vessels  would  neces- 
sarily have  been  followed  by  gangrene. 

WTien  the  femoral  vein  is  WdunJcd,  but  especially  in  the  upper  part  of  its 
course,  it  miiy  be  very  ditlicult,  or  even  inijtowsible,  to  stay  the  bleeding,  un- 
lesH  the  femoral  artery  is  ligatured.  This  fact  is  well  8ho\vii  by  Oettingeu's 
case: — 

During  the  removal  of  a  tumor  situated  in  the  fossa  ovalis,  he  wounded  the  femoral 
vein,  and  therefore  tied  both  ends  of  it.  Notwithstanding  this  double  ligation,  the 
bemorrhttge  continued,  and  the  leg  became  cyanotic.  In  order  to  arrest  the  venous 
hemorrhage,  and  to  correct  the  inequality  between  the  alHux  and  reflux  of  blood,  he 
tied  the  common  femoral  artery.  Tjie  hemorrhage  ceased  and  the  cyanosis  disivppeared. 
Gangrene  did  not  ensue. 

In  a  case  recorded  by  Rose,  there  was  a  punctured  wound  of  the  femoral  artery  and 
vein,  in  a  butcher,  aged  25.  Both  vessels  were  ligated  in  hco^  at  their  proximal  and 
distal  ends;  the  vein  had  been  split  by  the  knife,  "directly  under  Poupart's  ligament," 
the  artery  a  little  lower,  *'  nearly  under  Poupart's  ligament,"  The  patient  completely 
recovered,  %vithout  even  wdema  of  the  limb  appearing  during  the  after-treatment. 

Tillmaona  ligated  the  common  femoral  artery  below  Poupart's  ligament  for  profuse 
hemorrhage  from  numerous  large  veins,  after  the  extirpation  of  a  vascular  sarcoma  of 
the  thigh,  the  size  of  a  man's  head.  The  hemorrliage  was  promptly  arrested  and  the 
patient  recovered.'  Other  examples  of  similar  import  might  be  adduced,  fievond 
doubt,  then,  it  is  often,  perhaps  generally,  a  good  lisemostalic  measure  in  wounds  involv- 
ing the  femoral  or  axillary  veins,  to  ligute  the  accompanying  artery  as  well  as  the  vein 
il6elf.* 


>  Medical  and  Snrf^rAl  Historj,  etc,  Pint  Surgical  Vol.,  p.  655.  *  Ibid.,  p.  446. 

'  Int^^mationnl  JouruAl  of  Medicine  and  Sur^fry,  vol.  1.  pp.  2^4-227. 

*  When  hemorrhage  from  the  comrann  f«ranral  Toin  tuaktti  di<ligatiou  of  that  veflsel  neoessarj 
in  order  to  stop  tlie  bUtMing,  the  cotnirii}n  fctiioral  art^^ry  kIiouM  nUo  1m  ligatured  in  moot  cASfs, 
ia  ordor  to  eqa&li^ti  the  circulatiuu  in  the  liiub,  as  rfConiiurudtHl  by  Langenbvck.  **  Under  thesis 
itauoes.  It  may  be  hoped  lliat  still  other  successful  ligatious  of  the  iajured  veua  fumoraUs 
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Xot  so,lio\vcvcr,  in  wounds  involving  the  internal  jugular  voin.     Thogi>w 
fivcdonj  with  wliirli  the  M«khI  cun  jihss  tVoni  one  juu:ular  to  the  other  thm^^ 
tbo  lateml  Hinu^jeH,  etc.,  ami  ran  l»e  returned  towani  tlie  heart  in  tliis  wa-^]¥ 


cti-se  one  tit'  theia  is  ligatured,  nuikes  it  tjuitc  uvnieeejwary  to  tie  the  com 


*m 


carotid  nrtery  in  order  to  equalize  Tlie  afflux  and  reflux  of  blood  in  the  t^,^,/ 
when  tlie  con'Orfpoudiug  jugular  vein  is  closed  by  ligation.     For  the   i^JJJ^' 
reason,  tlie  ligation  of  a  4'omnion  carotid  ailery  will  not  reetrain  the  tlo^ro/ 
blotxl  from  a  wounded  fellow  intenial  jugular  vein ;  and,  therefore,  it  nn 
be  rejected  ub  a  hienioritatic  measure  in  sucli  cases. 

ExTRANCE  OF  AiR  INTO  Veins. — Tlie  entrance  of  air  into  veinH  is  a  most 
dangerous  accident.  I  can  describe  it  niobt  briefly*  and  accurately  by  prea-nt-l 
ing  some  exaniiiles.  The  fii-st  instance  on  i-ecord  was  obser\^ed  m  1818  Ijjr 
M.  Jieuuehosne,  while  removing  a  large  tumor  from  the  riiflit  shoulder.  Hel 
flocidciitnlly  fipened  tlie  extemal  jtigular  vein,  just  above  its  termination  in  i 
the  subelaviiin,  ihiriti^  the  extraction  of  a  part  of  the  clavicle;  airciitfmi 
the  partly  divided  vcm,  and  in  a  quarter  of  an  hour  the  patient  died.  In, 
1822,  a  striking  example  of  this  mishap  occurixnl  to  Dupuytren: — 

lie  was  excising  a  tumor  from  the  pofltvro-lateral  \y&Ti  of  the  neck  of  a  healthy; 
woman,  and,  while  an  aAsistant  niim-d  it  up,  aa  he  was  sevcrin<[;  ita  last   atinchmi'ntstj 
prolonged  blow  ing  sound  wiis  heard  in  (he  wound.     "  If  I  were  not  so  far  from  the  air* 
tubes,'*  stiid   Dupuytren,  "1  should   think  we   had  oi»ened  Ihem.**     The  words  were j 
scarcely  uttered  when  the  girl  exclaimed,  **  Je  suiA  morte  ;"  she  trembled,  and  fell  (knil 
A  largo  vein,  connected  with  the  tumor  and  communicating  with  the  intermU  jugularJ 
was  cut  by  the  last  stroke  of  the  scalpel  while  the  tumor  wjw  forcibly  drawn  up.    Tlii 
vein  adhered  to  the  ttidea  of  a  sulcuit,  bo  that  it  remained  gaping  when  cut.     The  right 
auricle  was  found  disieiided  with  air,  which  rushed  out,  unmixed  with  blood,  on  la}ii 
it  open  ;  the  other  chambers  of  the  lieart  contained  fluid  blood.  In  all  the  vessels  il 
was  much  air  mixed  witli  blood.     No  other  abnormity  was  observed. 

Many  examples  of  this  accident  have  been  reported.     In  1829,  Amuftat 
jiail  already  eolleetetl  tliirly-iiine  eurtcs.     They  continued  to  hap[tcn  wil 
considerable   fivf^uenev   until    the  uw  of  ana»dthetic8   during  surgical  op 
mtions  Injcamo  gencfal.    Since  that  time,  their  occurrence  has  been  veryrarftj 
Indeed,  it  is  not  difficult  to  perceive  that  anieethesia,  by  eliminating  fn>i 
surgical   operationa  on  the   neck,  breast,  and    armpit,  the  struggles.  cri< 
gnmns,  ana  sobs,  and  tlie  deep  gasping  inspirations  they  cause,  which  for*j 
merly  obttiincii,  must  considerably  diminish  the  risk  of  air  l>eing  drawn  int 
wounded  veins,  in  those  regions,  oy  the  suction  f>ower  of  the  chest. 

Two  examnles,  however,  were  reporteil  during  tlie  late  civil  war.    Iiiou 
of  them,  deatli  occiunxHl  within  two  minutes,  iu  the  other  in  from  sevcu 
ten  minutes  alter  tlie  mishap. 

The  following  is  a  brief  account  of  these  cases: — 

1.  Private  E.  M.  D.,  Co.  E,  Ist  Maine  Heavy  Artillery,  aged  21,  was  wounded  Ma] 
12,  1864,  by  a  conoidal  ball,  which  fractured  the  left  temporal  bone  and  lodged  in  " 
neck.     On  May  22,  during  an  o|>eration  for  extracting  the  ball  and  fragments  of  boi 
hemorrhage  from  the  internal  ju^lar  vein  took  place,  and  within  two  minutes  df 
occurred.     Surgeon  N.  R,  Mosely,  U.  S.  Volunteers,  ascribed  the  almoat  instantant'Ol 
death  of  thit*  [latient  to  the  entrance  of  air  into  the  internal  jugular  vein,  which 

ooromaiiis  nt  \hv  Ugamentam  Poapartii  may  be  added  to  those  already  known,  tbe  more  so,  tf ' 
nutans  t\t  the  antisr]itio  nifthod  of  np«ratiug,  nninterrttpted  ri*coTeri«s  are  more  ea^fly  »f>taiii<^^ 
that  ts,  difhis**  inflanuuatory  infiltrations  of  the  soft  parta  and  exteniive  phlebitis  are  prev4-:it^^* 
Ami  (vprctaUy  as  thesu  cotnprpssitii;,  «*xteuaiT'e  inflnniTnatory  iufiltrationft  with  plilebttia  ar^vcf 
pMiltntily  thrt  tiifiin  cause  of  gangrene  after  ligAtiou  of  tfav  art«ri«a  aa  well  as  after  ligfttioa  ^ 
Teiua.*'     C^lliuaxms.) 
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fouDil  largely  o|»ened  by  ulceration.'  This  case  is  probably  unique,  for  Dr,  S.  W.  Gross 
atiiierts  tbat  ibere  is  nut  a  single  recorded  instance  of  death  from  this  accident  following 
a  gunshot  injury  of  the  iniernal  jugular  vein. 

2.  In  the  next  example  of  air  in  veins,  the  axillary  vein  was  accidentally  opened 
while  searching  for  the  artery  :  Private  E.  C  Melley,  Compjiny  K,  2nd  West  Virginia 
Mounted  Infantry,  wms  wounded  November  fi,  18t»3,  by  a  musket-biill»  which  entered 
ODQ  inch  and  a  quarter  below  the  middle  of  the  clavicle,  and  emerged  near  the  middle 
of  the  inferior  border  of  the  .scapula.  When  admitted  to  hospital  on  the  t8th,  an 
enormous  tumor  of  coiigulum  distended  the  axillary  8[>ace  in  every  direetionf  and 
rendered  the  surrounding  tissues  tense  ;  the  subcutaneous  veins  covering  it  were  enlarged. 
During  his  removal  to  hospital,  considenible  blood  was  lost  from  the  anterior  orifice  ;  the 
posterior  orifice  was  closed  and  ne^irly  healed.  On  the  10th,  an  attempt  was  made  to 
secure  the  axillary  arterj*  in  the  midst  of  this  immense  clot,  at  the  place  where  it  was 
wounded.  But,  in  searching  for  the  artery,  the  axillary  vein  was  accidentally  opened  ; 
the  entrance  of  nlr  caused  syneofw,  and  death  ensued  in  from  seven  to  ten  minutes. 
After  death  the  axillary  arttfry  was  found  almost  completely  divided  about  one  inch 
before  it  becomes  the  bnicliiai.' 

This  accident  baa  most  froqiieiitly  been  observed  in  tbe  great  reins  at  the 
root  of  tbo  ncok  and  in  tbc  armpit.  The  int**miil  jugriilar  was  the  seat  of  the 
mirilmp  in  twelve  instaiKH^s  cMdlectetl  by  Dr.  S.  "W.  GroHS,  with  «ix  deathrt  and 
six  recoveries.  Ten  of  them  occurred  while  extirpating  tumors  of  the  neck, 
with  five  deaths  and  five  recoveries;  and  two  in  cut^tliroats  or  atteniptetl 
suicides,  with  one  death  and  one  recovery.^  To  these  twelve  cases  a  thir- 
teetitli,  jnst  now  related,  must  be  adth^d^  in  which  dejith  tW>m  air  in  veins 
followed  a  o^unshot  lesion  of  the  intertial  jugular.  Moref»ver,  these  eases 
show  tliat  tlie  accident  is  more  liable  to  occur  when  tbe  vein  is  opene<l 
near  its  termination  in  the  innominate,  as  at  this  j>oint,  as  well  as  throughout 
almost  the  whole  of  it*t  lower  third,  the  phenomena  of  venous  inspiration  may 
be  witnessed,  that  is,  tbe  free  sucking  of  air  and  blood,  at  carb  inspiratory- 
ettbrt,  into  the  ojHin  mouth  of  the  veiti,  when  wouinled  or  divided  by  an 
JBCtemal  injury. 

*  This  aeeideut,  too,  has  !»ot  imfre^juently  occurred  in  the  subclavian  and 
rtxillary  veins.  I  have  already  prtwcnted  one  example  in  which  tbe  axillary 
was  wounded,  that  occurred  durim;  our  civil  war.  In  a  case  recorded  by 
l>elj»ech,  there  was  bypertniphv  of  Ine  axillary  vein, causing  it  to  gap  like  on 
artery,  so  tbat  the  air  entered  in  when  it  was  openeti. 

Bransby  Cooper'  liaving  secured  the  vessels  after  amputating  an  arm  at  the  shoulder- 
joint,  proceeded  to  remove  a  gbind  from  the  axilla,  and,  while  dissecting  it  out,  heard 
K  peculiar  gurgling  noise,  like  air  escaping  with  fluid  from  a  narrow-necked  bottle ;  the 
patient  instantly  bec4ime  collapsed  ;  countenance  deadly  pale ;  pupils  fixed  and  inobe- 
dient  to  light ;  pulse  quite  smcdl  and  fluttering,  although,  at  intervals,  regular  ;  respira- 
tion hurried  and  feeble,  and,  at  irregular  intervals,  attended  with  a  deep  sigh  ;  leti  leg 
aptmrently  paralyzed.  She  continually  uttered  a  whining  cry.  Symptoms  of  great 
prostration  coniinued  for  several  days,  but  she  eventuidly  recovered.  When  she  loft 
the  hospital,  aix  weeks  afYer  the  o[»eration,  she  still  dragged  llie  left  leg  in  walking. 

While  Roux  was  disarticulating  an  arm  at  the  shoulder  by  the  method  of  Desaalt,  a 
peculiar  whittling  sound  of  air  was  suddenly  and  very  distinctly  heard.  Pallor,  syn- 
cope, convulsive  movements,  and  death  ensued.  Autopsy — Right  ventricle  soft,  and 
distended  with  a  mixture  of  air  and  blood;  globules  of  air  in  the  coronary  veins;  con- 
tents of  vena  cava  superior,  spumous.^ 


>  Med.  and  Surg.  Hiitory,  etc..  First  Snrg.  Vol.,  pp.  265,  2Sd. 

•  tbid.,  p.  S,')?*.  •  Loc.  dt„  pp.  38,  30,  329,  333,  338,  339, 

♦  Medic»»-Chlrur(ficftl  Traniaetiom,  vol.  xxvii.  p.  14. 

*  Journal  des  Connaiflsancea  M6dioo-Cbirurgical^s,  t3«>pt<*mbre,  1H36,  pp.  108,  109. 
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Dr.  Mussey,  in  1837,  extirpated  the  clavicle  and  Kcapnla,  six  years  af)**r  amputating 
tlir  arm.  At  the  moment  of  tying  the  Rubclai'ian  artery,  a  faint  gurgling  sound  was 
heard,  and  a  bubble  of  air  was  »een  in  the  mouth  of  the  subclavian  vein.  The  umtL 
utteretl  a  faint  cry ;  his  eyes  rolled  and  became  iixed  ;  his  neck  and  face  were  covered^ 
with  cold  sweat;  his  pul»c  was  imperceptible;  there  was  loss  of  consciousaeM  duriDg' 
eight  or  ten  minutes  ;  6nally,  however,  the  i«itient  recovered.' 

Mr.  Jeasop  did  a  primary  ampiit^ation  of  the  upper  extremity,  including  the  scapula 
and  outer  hulf  of  the  clavicle,  for  a  severe  injury.'  While  removing  the  scapula,  air 
was  heard  to  enter  the  subclavian  vein.  The  patient  was  suffering  from  extreme  shock  at 
the  time,  and  was  almost  dead  ;  but  he  rallied,  and  at  the  end  of  three  weeks  the  wound 
wa5  healed. 

Tilt*  H[»ontaiieou8  eutrance  of  air  into  the  vonoua  system  has  also  occurretl, 
iit>t  uiifrtHJUoiitly,  cluriiig  Httrgica!  oi>orutioiirt  wLich  laid  ojien  the  le«8er  veins 
of  the  HUi>-flaviLular,  uxillarv,  and  sub-scapular  regioiw,  as  well  as  those 
which  involved  the  subclavian  and  axillary  veins. 

For  instance,  on  July  4, 1837,  Amu.ssat  extirpated  the  right  mamma,  and,  while  cut- 
ting into  some  sui«[>ected  tissue  under  the  right  clavicle,  he  suddenly  heard  a  distinct 
interrupted  sound,  as  of  air  passing  into  a  cavity  through  a  narrow  opening.  8yocopef 
with  cold  sweats,  etc.,  ensued,  but  in  the  end  recovery  took  place.  So,  loo,  a  cam 
occurred  to  Warren,  in  which  the  air  entered  by  the  sub-scapular  vein,  the  coats  whereof 
were  healthy,  but  in  a  state  of  tension,  in  cons<iqucncc  of  tiic  jKisition  of  the  arm.  In 
a  case  re|M>rted  by  Castara,  lliere  was  incomplete  section  of  a  vein  which  o|>ened  intOj 
the  sub-scapular,  whilst  the  tumor  was  raided  u]»,  and  in  this  way  the  air  entered.* 

I  have  thus  presented  nine  examples  tji  which  air  was  drawn  into  the  veins 
of  the  axilla,  both  great  and  small,  by  the  movements  of  thoracic  inspiration, 
during  o|H^i-jitii)nH  lor  aniputation  as  well  as  for  the  extirjiatioii  of  tumors. 

But  air  has  often   Jjoen  drawn  ii»to  the  small  veins  of  the  neck  when 
wotitHled,  as  well  a^  into  the  large  or  deep  jugular  vein,  by  the  movement*  of] 
tli<*rucic  inspiration.     I  have  already  pR'?ietited  two  such  examples.     In  Du- 

5tuytn'n*s  laisc,  a  vein  cominnnicating  with  the  internal  jugular  waa  cut^     In 
ieauchesnc's  case,  the  external  juguljir  was  pmrtially  divided.     Besides,  there 
are  on  reconl  at  lea**  tliree  other  cases  in  which  air  was  sucked  in  through  ikM 
wounded  extcnuil  jugular  vein : —  1 

Rigaud*  opened  a  vein  which  he  believed  to  be  the  external  jugular,  while  ligaturing 
the  subclavian  artery  above  the  clavicle.     The  sound  of  the  drawing  of  air  into  the 

vein  was  heard  three  ditferent  times. 

Malgaigne  relates  a  case  in  which  the  accident  happened  in  consequence  of  the  incom- 
plete section  of  the  external  jugular  vein,  where  it  was  enveloped  by  a  tumor  that  was 
being  removed. 

Muner,  while  ligaturing  the  subclavian  artery  for  aneurism,  opened  the  external 
jugular  vein,  and  air  wus  drawn  in.  Ttie  patient's  head  was  thrown  back  ;  the  eyes 
were  convulsed  ;  the  face  became  pale  ;  but  recovery  followed. 

Again,  the  same  accident  hufipened  in  a  case  reported  hy  W^arron,  in  consequence  of 
the  division  of  a  small  transverse  branch  of  communication  between  the  external  and 
internal  jugulars,  whilst  in  a  tjtate  of  tension. 

Moreover,  this  mishap  has  ensued  from  the  wounding  of  a  small  vein  high  up  in  the 
neck.  For  instance,  Mott,  on  dividing  the  facial  vein  while  removing  a  |>arotid  tumor, 
hranl  the  giirfjling  sound  of  air  passing  into  some  small  opening.  **  The  breathing  of 
the  patient  iniuiedialely  became  difficult  and  laborious,  the  heart  beat  violently  and 

I  American  JoiiruRl  nf  th»>  Mc^UcaI  f?ci«*np<*B,  February,  1838,  p-  390. 
'  nrititth  Mi^dical  Journnl,  January  3,  1874. 

9  Aniprican  Journal  of  the  Mudioal  Sciences,  November,  1837,  p.  233. 
•  Th««.     Taria,  1836. 
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irregularlj)  his  features  were  distorted,  and  convulsionfl  of  the  whole  body  soon  followed 
to  BO  great  an  extent  as  to  make  it  impoiisible  to  keep  him  on  the  table.  He  lay  on  the 
tioor  in  this  condition  tor  nearly  half  an  hour,  as  all  supposed  him  in  nrtieulo  morttg, 
Aa  the  convulfiions  left  him,  his  mouth  was  (>ermanently  distorted,  and  complete  hemi- 
plegia was  found  to  have  ensued  ;  an  hour  or  more  elapsed  before  ho  could  articulate, 
and  it  was  nearly  a  whole  day  before  he  recovered  the  use  of  his  arm  and  leg."* 

Le  Gros  Clark  mentions  a  ca&e  belonging  to  the  game  category,  but  aUo  remarkable 
for  the  slowness  with  which  the  air  was  sucked  into  the  vein,  and  the  tiirdiness  with 
which  the  symptoms  appeared.'  The  incision  was  above  the  hyoid  bone.  Dy5{>na;a 
<iame  on  gradually,  and  increased  until  death  ensued,  in  about  twenty-four  hours.  At 
the  autopsy^  the  blood  in  the  heart  was  found  chiirne<l  up  and  frothy.  Examination  of 
the  wound  showed  that  a  half-divided  vein,  ligatured  only  on  the  distal  or  bleeding  side 
of  the  aperture,  had  slowly  drawn  into  its  open  mouth  the  air  wliich,  admixed  with  the 
blood*  had  proved  fatal. 

'•^Diingeroits  Region, ^^ — That  there  18  a  space  of  consido ruble  size,  cmbraotiig 
jtortioiia  of  ticveral  regions,  in  which  there  in  a  special  danger  in  perfurMiiii 
surgiciil  operations,  caused  by  the  liability  of  air  to  l>e  drawn  into  wounde 
veins  by  the  movements  of  thonuiio  iurtjiiration,  the.'^c  rlnrtv  examples  juAt 
preeeated  very  clearly  prove.  They  uIhcj  show  that  thiM  dangerous  space 
cnibnices  almost  all  of  the  cervical  ix?gion,  together  with  the  sub-<*lavio- 
ular,  the  axillary,  and  the  sub-scapular  regions,  and  that  the  liability  to  get 
air  in  veins  increases,  on  either  side,  with  growing  nearness  to  the  brachio- 
cephalic truuk  or  the  innominate  vein.  Tlicy  show,  too,  that  the  careless 
gashing  of  small  veins  within  these  limits  is  almost  as  dangerous  as  tliat  of 
the  large  ones ;  and  that  the  veins  to  be  especially  avoided  are  the  external 
and  internal  jugulars,  the  subclavian,  the  axillary,  the  thoraoios,  and  the  sub- 
scapular. The  operations  that  need  most  caution  in  this  regard  are  amputation 
at  the  shoulder-joint,  disarticulation  of  tlie  cUiviele  and  scapula,  deligation  of 
the  subclavian  and  otlier  arteries,  and  the  extirpati4»n  of  tumors,  from  those 
cousistuig  of  scrofulous  glands  no  larger  than  a  small  nut,  all  the  way  up  to 
those  as  kirge  as  a  child's  head. 

I  must  mention  some  examples  of  air  in  veins,  which,  although  not  of  special  interest 
to  operating  surgeons,  still  have  enough  of  imi>ortance  to  demand  recognition  in  this 
place.  For  instance,  a  case  is  mentioned  by  Dr.  S.  W.  Gross  in  which  nir  entered  a 
Urge  vein  that  was  opened  by  ulceration.  One  of  the  ju;^ulars  comnuiiiicated  with  an 
open  sore  through  an  aperture  in  its  walls  made  by  ulceration.  There  w{uj  a  slight 
bleeding,  followed  by  a  gurgling  sound,  etc.,  and  alarming  syncope;  from  which,  how- 
ever, the  woman  gradiuiUy  recovered  under  the  use  of  stimulants.* 

Dr.  Cordwent  relates  a  case  in  which  he  thinks  ileAth  was  caused  by  air  entering  the 
veins  of  the  uterus  after  labor.*  Professor  John  C.  Dalton,  Jr.,  mentions  a  case  in 
which  tt  gutta-percha  catheter  was  used  to  rupture  the  membranes  and  procure  abortion. 
The  patient  fell  back  and  died.  Air  was  found  in  the  veins  and  heart;  and  it  was 
believed  by  the  surgeon  that  air  had  been  blown  in  through  the  catheter,  in  order  to 
produce  the  effect  desired.*  Dcpoul  related  to  the  Surgical  Society  of  Piiris  a  case  in 
which  the  douche  was  used  for  the  purpose  of  inducing  pr«?mature  lahor.  A  gurgling 
noise,  like  that  of  air,  attended  the  use  of  the  instrument;  and  suddnnly  the  woman 
diwl.  On  making  the  Cffisarian  section  for  extracting  the  child  poKt-niorti'm,  airescitped 
in  cutting  into  the  uterui^ ;  the  uterine  tissue  was  bright  red,  and  the  blood  was  frothy.' 

Dr.  Parise  observed  several  cases  of  sudden  death  in  gangrene  of  the  limhs,  and  in 
:h  instance  beHevcd  that  this  result  was  caused  by  the  entrance  of  putrid  gas  into  the 

>  Oantte  M^calo,  1831.  '  British  Medioal  Journal.  August  21,  186d. 

*  AiOvrioan  Journal  uf  the  Medical  Soionves,  April,  1871,  p.  337. 

*  St.  0»orge'fl  Hospital  Jtepf^ru,  vol.  iii. 

*  Anerif^an  Medical  Mouthly,  Jane,  IStiO.         •  Lancet,  July,  1860. 
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veins,  and  tlius  into  the  heart.    MniHonneuve,  in  18.03.  published  several  cas»  g 

gangrene  with  ih*';  dt'VL'lojtmcnt  ot'  putrid  gas  in   the  veins;  but  he  believed  tha  

WHS  caused  by  blood-poisoning  Irom  this  source.  Dr.  Parise,  however,  allirms  that  ^^ 
putrid  quality  of  the  gas  determines  no  septic  action,  but  that  the  gas  produces  de^f 
in  the  same  way  that  air  does  when  it  accidentally  enters  the  veins.*  ^" 

Tlie  entrance  of  air  or  gas  into  the  veins  caused  sudden  death  in  one  case  durin 
Crimean  war :    A  soldier,  aged  20,  sustained  a  gunshot  fracture  of  the  left  le^,  .Jun 
1655.    On  September  21,  amputation  immediately  above  the  knee  was  performed;  bu^:^ 
etumpdid  badly,  the  discharge  being  thin,  watery,  copious,  and  slightly  fetid.  At  1  ^^\^ju 
on  tlje  2oib,  he  was  found,  unexpectedly  by  the  orderly,  quite  dead  in  bed,  and  t>,^* 
cold,  although  he  had  conven^ed  with  the  man  in  the  next   bed  as  late  as  11  o^cJocL 
Autopsy — Lun<^9  healthy,  but  somewhat  anicmic     Right  auricle  distended  with  bright 
red  froth  (air  or  gas  mixed  with  blood) ;  right  ventricle  also  distended,  but  the  propor. 
lion  of  air  was  less ;  heart  otherwise  healthy.     Inferior  cava,  too,  distejided  with  fcarki- 
colored^  frothy  Ulooil,  "so  that  it  felt  like  a  portion  of  small  intestine  before  it  wMcut 
into.*'     Interior  of  stum]}  sloughy,  witli  do  attempt  to  unite;  flaps  separated  toMM 
extent  by  fetid  gas  ;  the  femoral  vein   Eay  <]uite  open  on  the  face  of  the  stump,  with  Da' 
Htlt^nipt  at  closure,  but  no  sloughing.'     Had  the  femoral  vein  been  ligatured  in  thi* 
stump,  such  a  mishap  could  not  have  occurred. 

Caitses, — The  above  preseiitod  examples  of  this  accident  that  took  place  in 
the  dangerous  reu:ioi>jBhow  its  causes  to  be  the  following:  (1)  The  suctioii- 
iMDwer  exerted  by  the  inspiratory  movements  of  the  tliomx  iijion  the  inno- 
niinute  and  ita  tributary  veins  tlirouijjhoiit  the  dangerous  region.  Tiii* 
BUctioii-jK>wer  is  exhibited  hv  a  movement  of  aftlux  and  reHux  of  blood  in 
these  veins,  synehronouri  Avitli  the  inspiratory  and  expiratory' moveinent8<>f 
the  thorax.  (2)  The  giping  of  the  mouth  of  the  wounded  vein  which  istdi- 
cit*4  the  air  to  enter.  This  gaping  in  many  situations  is  due  to  the  adherence 
of  the  fascia  or  aix>neun5sis  to  the  sides  of  the  vein,  whereby  it  is  held  opa 
when  wounded  or  divided.  The  contractions  of  the  platysma  and  other  niua- 
cles  of  the  neck  have  a  similar  effect.  (3)  The  "canalization"  of  veins, or 
their  conversion  into  rigid,  uiu-ollapsing  tni>cs — (a)fiT>m  inflamraatoiy  thick- 
ening of  their  tunics,  (b)  from  being  surmunde<l  by  indurated  connective  tiwue, 
or  (e)  from  ])eing  imbeddeil  in  tumors — is  an  exceedingly  favorable  coiidition 
for  the  introduction  of  air  into  tlicm.  (4)  The  patulous  state  of  veiiis  niaf 
be  caused  by  the  surgeon  IiinifH'lf  in  lifting  up  tumore,  in  making  the  neck 
tenne  by  extending  the  head,  in  making  the  axilla  tense  by  extending  tb» 
arru,  also  by  notching  the  walls  of  veins,  and,  finalU*,  by  neglecting  to  place 
a  proximal  as  well  as  a  distal  ligature  aromid  a  wounded  vein,  as  na{)peii«l 
in  the  case  mentioned  by  Le  Gros  Clark. 

iSipuptoms. — AV'licn  the  air  entei>*  a  wounded  vein,  a  whistling,  h'mn^f 
sucking,  gurgling  or  lapping  s<^und  is  usually  heard;  bubbles  ol  air  oto 
api>ear  in  the  wound ;  a  deathly  ]iallor  spreads  over  the  face;  the  pulse  be- 
comes small  and  weak,  or  nearly  imperceptible,  and  the  heart's  action  Iflhoi^ 
ing,  ra]iid,  and  feeble  ;  the  respiration  is  laboretl  or  embami&sed,  :^bort,  ainl 
hurried;  the  eyes  are  tixed,  and  the  pujals  widely  dilated ;   if  the  quaiitUv 
of  air  admitted  be  small,  these  symptonis  may  disappear  after  a  time,  anA' 
recoverv  ensue;  but  if  the  qjiantity  be  large,  syncope  with  convulsious  aiv 
fatal  collapse  soon  follow.     The  symptoms,  however,  may  be  masked  by  ni' 
ana^stlietie  action  of  ehloroform  or  ether.     PTence  the  re|K^rts  of  casc^  of  th 
accident  are,  as  a  ruh;,  nnich  less  dramatic  since  the  intrcKiuctiou  of  fl"**' 
thesia.    It  is  not  improbable  tlxat  some  of  the  deaths  attributed  to  chlorofoi 
have  in  reality  Ixn^n  due  to  air  in  veins. 

A  whistling,  hissing,  or  sucking  sound  which  is  not  due  to  the  entraui 


1  Archives  Gfin.  do  MJdeoine,  Novembre,  1860. 

<  Hodical  and  Surgical  History  of  the  Crimean  War,  vol.  it. 
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of  air  into  a  wounded  vein,  is  sometimes  lieard  during  operations  in  the 
dangerous  region.  It  mav  i>ceur  on  ()]K>ning  tlie  deep  fascia  of  the  axilla 
when  made  tense  by  extendiug  the  arm,  or  tliat  of  the  neck  wlien  made  tense 
by  extending  the  head,  or  that  of  any  space  similarly  protoctetl  from  atmo- 
spheric presiflure.  Of  course  there  are  no  constitutional  symptoms  iu  such 
a  case.     The  following  is  u  gm»il  e;uimple : — 

In  1830,  Professor  A.  H.  Stevens,  at  the  New  York  Hospital,  while  extirpating  a 
large  flattened  tumor  under  the  lel^  Bterno-mustuid  muscle,  having  detached  it  com- 
pletely, except  at  its  poslero-inner  ed«;e,  drew  the  lumor  outward  and  forward,  and 
dividtfd,  near  its  junction  with  the  internal  jugular,  u  vein  of  considerable  size.  Half 
an  ounce  of  venoun  bloo<i  escaped  ;  in  an  instant  afterward  a  peculiar  sound,  like  that 
caused  by  drawing  into  a  syringe  the  last  portion  of  water  from  a  basin,  was  heard. 
"It  was  a  moment  of  intense  anxiety,"  says  Professor  Stevens,  "for  the  fat<;  of 
Dupuytren's  {»atieDt  was  fresh  in  my  recollection.  I  immediately  placed  my  finger  on 
the  apertura  in  the  vessel,  seized  the  pulse  with  my  other  hand,  and  watched  the 
patient's  countenance.  All  seomed  well,  and  the  juitient*s  reply  to  my  interrogatory 
continned  the  favorable  indications."  He  treated  the  wounded  vein  by  ligaturing  the 
inlermil  jugular  above  and  below  its  place  of  entrance.  The  ligatures  came  away  on 
the  fourteenth  day,  and  the  ca;*e  went  on    without  any  peculiarities.' 

The  fi)lU>wing  is  likewise  a  pscudo-examjile  of  air  in  the  veins: — 

Professor  Verneuil,  wliile  removing  a  tumor  of  tho  right  parotid  gland,  divided  a 
rein  (the  external  jugular  or  one  of  its  brunches)  while  separating  the  supra-clavicular 
prolongation  of  the  tumor:  a  whistling  Bound  indicated  the  [^)a.*«sage  of  air  into  the 
vein;  the  hitter  was  instantly  compressed,  then  tied;  but  no  change  occurred  in  the 
pulse  or  breathing.  The  operation  was  completed,  and  the  case  progressed  satisfac- 
torily afterward-'  It  is  far  moni  likely,  however,  that  the  air  did  not  enter  the  vein 
at  all,  hut,  instead  thereof,  passed  into  the  loose  connective  tissue  under  the  deep  cer- 
vical fascia,  in  this  as  in  the  preceding  case. 

J^iihologi/.^  Examiiiatioiw  after  death  from  this  accident  show  air  mixed 
with  blood  in  the  right  auricle  and  ventricle,  often  beaten  up  together  into  a 
spumous  froth,  with  a  similar  spumous  froth  in  the  superior  cava  and  other 
veins,  and  an  unnstiaily  bloodk^s  ap(»earance  of  the  tunga.  Several  exjdana- 
tiona  of  the  cause  of  desith  have  been  otfered,  iKine  of  which,  however,  are 
tjuite  satisfactory.  AmontT  the  most  plausible  of  them  is  that  which  eup- 
poeea  that  the  air  is  carrie<l  into  the  right  ventricle,  arid  that^  during  the 
contraction  of  the  right  ventricle,  the  presence  of  this  air  prevents  the  clo- 
sare  of  the  tricuspid  and  the  semilunar  valves,  in  consequence  of  which  the 
two  orifices  which  they  guard  rema'm  pervious  in  both  the  systole  and  dias- 
tole of  the  heart,  allowing  the  air  to  reach  the  pulmonary  arteries,  and  iji 
this  way  preventing  the  entrance  of  blood  ;  hence  there  is  a  deficient  supply 
of  blooil  to  the  bniin  and  nervous  centres,  and  fatal  syncope  comes  on,  at- 
tended getienilly  by  convulsions.  The  heart's  action  usually  continues  some 
time  after  respiration  has  ceased.  S<:>me  who  have  recovered  from  the  im- 
tueiliate  effecU  liave  died  from  pneumonia. 

TrcatTticnt, — The  securing  of  ef[ual  and  regular  breathing  in  the  patient, 
tliroughout  openitions  in  the  dangerous  regum,  by  duly  regulating  the  ad- 
ministration i>f  antesthetic^,  is  an  important  precautitm  against  tliis  uceidi'iit, 
which  should  never  be  neglected.  Tlie  surgeoti  himself  should  avoid  all  the 
causes  of  this  accident  which  depend  upon  his  own  conduct  during  tlie  ope- 
ration. There  should  Ik?  as  mucli  ttlaxatioti  of  the  jiarts  allowed  as  may  be 
compatible  with  the  safe  or  convenient  perforniuncc  of  the  operation.     Tho 


>  Cooper's  diirgical  Dictionary,  Supplement,  Am.  ed.,  pp.  165,  166* 

>  Oaxtftte  Uobdomodaire,  18C3,  p.  72:^. 
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relations  of  the  vcine  should  always  be  considercMl  before  any  inri^ioi  is  jiro 
made,  throughout  the  oi>eration.  Tumors  should  be  detached  fr<">ni  their 
surroundings,  aw  fur  us  practicable,  with  the  handle  iuBtead  of  the  blade  of 
the  Bcalitol;  and  all  veiuH  which  it  in  not  !)CH_vssary  to  cut  Bhould  be  pupihed 
aside.  \Vhen  it  is  neoeesary  to  ilivide  a  vein  in  the  course  of  the  a|H^ration, 
pressure  should  be  made  al>ovc  and  below,  and  should  be  eontinue<l  on  tlje 
cardiac  side  until  theen<l  of  the  divided  vein  is  securely  tie<i.  But  especially, 
when  prying  out  adherent  tumors  from  the  deep  parts  of  the  neck,  or  of  t£e 
axilla,  fthouul  the  surgeon  have  firm  pressure  made  by  his  assistants  upon 
the  contiguous  veins,  both  above  and  below.  When  disarticulating  the  cla- 
vicle, special  pains  should  be  taken  to  avoid  notching:  the  external  jugular 
vein.  When  deligating  the  subclavian  artery,  Kjtecial  ]>ain8  should  aln.*  be 
taken  to  avoid  wounding  the  same  vein.  In  amputating  at  the  shoulder- 
joint,  the  liability  for  air  to  enter  the  axillarv  vein,  when  cut  into  while  tlie 
arm  is  extended,  should  be  suitablj'  met  by  the  application  of  pressure. 

But  should,  unfortunately,  the  air  enter  a  vein,  the  surgeon  must  imme- 
diately place  a  finger  on  the  orifice,  and  pass  a  ligature  around  the  wounded 
vessel,  on  the  canliae  as  well  a.**  on  the  distal  side  of  the  afK?rture.  By  sea- 
sonably stopjiing  the  ingi'ess  of  air  in  this  way,  many  subjects  of  this  mis- 
hap have  been  saved.  The  symptoms  of  alarming  syncope,  and  the  threatened 
coUause,  must  be  met  by  lowerina:  the  patient  s  head,  by  artificially  maintain- 
ing the  respiration,  and  by  the  siibcutaneons  or  rectal  administration  of  ditfu- 
sible  stimulants,  such  as  ammonia  and  brandy.  It  may,  too,  l>e  remembered 
with  possible  advantage  that  dogs  have  been  restored  by  artificial  respii-ation 
continued  for  one-half  or  three-fourths  of  an  liour,  when  very  considerable 
quantities  of  air  had  entered  the  veuis.  As  a  remedial  measure  of  last  re- 
sort, if  time  |)enuit,  a  few  ounces  of  blood  may  be  transfusod. 


Wounds  of  the  Aorta,  Innominate,  and  Subclavian  Arteries;  the  Yksm 
Cay  My  AND  Ven^  Azyoos;  tue  Heart,  Pulmonary  Artery,  and  Pulmo- 
nary Veins. 

Brief  mention  must  be  made  of  this  imjiortant  class  of  injuries,  "Wounds 
of  these  vessels  very  rarely  come  under  surgical  treatment.  The  subjects 
ahnost  always  perish  from  hemoiThage,  or  trom  shock,  before  Burgical  aid 
can  be  obtained. 

"Wounds  of  the  Aokta. — Tlie  following  example  iu  which  the  aorta  was 
punctured  by  the  Made  of  a  penknife  is  to  the  point: — 

James  Donoliiii',  Hged  H  years,  living  in  (he  rear  of  No.  90  Cntliarine  Street,  went  out 
about  9  oVlook  P.  M.,  on  May  1,  1881,  to  buy  an  apple.  In  a  few  minutes  he  cnme 
back,  nrul  nu?t?!ing  his  Bister,  said  :  **  A  hoy  as  big  as  you  are  Iihs  stabbed  me."  Tlicre 
WHA  R  amiill  wound  in  h\A  breust,  aud  soon  lie  fainted  in  his  siFter's  arms.  He  failed 
rapidly*  and  nlibnugh  he  was  taken  in  an  ambulance  to  the  Chambers  St.  Hospital,  he 
dirtl  before  midnifrht  of  internal  hemorrhage.  The  wound  was  made  with  the  narrow 
blade  of  a  penknife,  which  entered  the  chest  jnsi  below  the  third  rib,  and  punctured 
the  aorta.  Afterward,  it  was  ehown  that  the  slabbing  had  been  accidental.  He  lived 
about  two  and  a  half  hours. 

During  the  civil  war  no  one  wounded  in  the  aortic  arch,  or  in  any  part  of 
the  thoracic  aorta,  lived  long  enough  to  receive  hospital  treatment.  Dr.  J.  B. 
White  mentions  a  cjiHe  of  bayonct-etab  caiiHing  a  Hniall  puncture  in  the  aorta, 
a  few  lines  external  tu  tlieijericardium,  which  proved  fatiil  fn»n»  hemorrhage. 
But,  tiince  the  war,  Dr.  w.  J.  Piper  reports  an  accidental  pistol-ball  perfora- 
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tion  of  the  aortic  ari-b,  the  wouiidyei  9<.>Ulier  having  lived  long  enough  t<:>  be 
carried  across  the  parade-groiind  to  the  post  honpitul,  at  Baton  Rouge.' 

But  in  the  tnllowing  example,  where  the  ahdomiiud  aorta  waa  injui^ud  iu 
the  late  civil  war,  the  patient  survived  the  casualty  forty  days : — 

A  soldier  was  wounded,  on  July  3,  1863,  by  a  conoidal  bull,  whicb  entered  bis  chest 
at  the  rij^ht  nipple,  and  lodged.  He  did  Imdiy.  About  August  1,  be  nipidly  grew 
worse.  A  jmlsaiinnj  tumor  wns  diacemed  in  the  umbilical  region,  which  steadily  grew 
larger.  He  sank  gmdually,  and  died  on  Augn.^t  12,  of  ann^mia.  Autopsy — The  mi*- 
j«ile,  entering  the  thorax  at  the  right  nipple,  patuwd  inward,  downward,  and  backward 
througli  the  diaphragm,  by  the  Aide  of  the  aortic  sheath,  and  lodged  in  the  body  of  the 
fifth  lumbar  vertebra,  half  an  inch  to  the  right  of  the  median  line.  Just  above  the 
[Kiint  of  lodgment,  a  large  aneurismal  @ac  conimunicuting  with  the  aorta  was  found  ; 
it  was  partially  emptied,  and  there  was  a  large  quantity  of  coagulated  blood  found  extra- 
vasated  beneath,  that  i^,  external  to  ilie  |>eritoneuui,  on  the  left  t<ideof  the  spine,  amount- 
ing to  almost  two  pounds.  The  aorta,  elsewhere,  was  healthy.*  The  bullet  grazed  the 
flbeath  of  the  aorta,  in  this  instance,  and  its  tunica,  being  weakened  by  the  textural 
disintegration,  gradually  yielded  until  tliey  burst  and  allowed  a  traumatic  aneurism  to 
form. 

Wounds  of  the  great  bloodvessels  of  the  trinik  are  usually  passed  over 
ciirsorily  hy  KyHtenmtii^  writerH  on  surgery,  and  the  information  conceming 
theni  18  scatteretl  through  theses,  monographa,  and  oollectionH  of  cuMiA, 
Guattjini'  reeonls  the  caae  of  a  man  who  rturvive<l  an  incited  "wound  of  the 
arch  of  the  aorta  eight  years,  rdlotan*  relates  the  case  of  a  man  who  lived 
two  monthtt  after  a  puncture  of  the -aorta,  near  itrf  origin,  by  a  foil.  Heil* 
details  a  case  in  whicii  the  patient  lived  twelve  month8  after  receiving  a  stab 
in  the  ascending  aorta.  T.  M.  Green,  of  Macon,  Ga.,*  publishes  an  account 
he  ha<^l  from  Dr.  J.  B.  AViley — "a  coniitetent  and  reliable  observer" — of  an 
autopsy  held  on  a  man  stabhc*!,  a  m«Mith  i>reviously,  iu  the  aorta  near  itt* 
origin,  with  a  narrow  blade.  In  the  Jimnial  (L'  Medeclne'^  is  a  similar  his- 
tory, of  a  man  who  live<l  six  days.  Lerouge  inserted  in  Saviard's  Observations 
Chirur^icaies^  which  he  04]ite<l,  a  similar  case,  the  patient  surviving  eleven 
days.  Legouest*  quotes  a  uniijue  instance  of  recovery  from  a  punctured 
wonnd  of  the  aorta,  (d»servc*l  by  Dr.  Neil,  of  Bamburg,  in  1812,  the  cicatrix 
having  been  veritie<l  a  year  8ul>setjuently,  at  the  autopsy,  after  the  occurrence 
of  death  from  pneumonia  ])emme  saw  a  young  Austrian  perish  from  secon- 
dary hemorrhage  four  weeks  after  the  reception  of  a  gunshot  injury  of  the 
desccndiua:  part  of  the  thoracic  aorta.  Cases  of  rupture  of  the  aorta  from 
external  violence  have  been  recorded  by  Morgagni,*  Laurencin,and  St.  Leger,*' 
and  a  t*iieeimen  of  this  lesion  is  preserved  in  the  Museum  <d*  St.  Bartholo- 
mew's lIosi)ilal."  There  is  also  a  preparation  by  Professor  Theile  in  the 
Museum  of  Pathological  Anatomy,  at  Bern,  showing  a  laceration  of  the  arch 
of  the  aorta  which  was  not  fatal  until  several  montlis  after  the  accident. 

Our  Army  Medical  Museuiii  c*)ntainK  two  specimens  of  gunshot  lesion  of 
die  aUlomiual  aorta,  in  one  of  which  the  artery  is  fairly  perfomted  by  a 
pistol-liall."  M.  Legouest"  saw  a  case  of  transverse  laceration  of  the  left 
Bide  of  the  aorta,  one-fourth  of  an  inch  long,  three  tiugers-brciidth  above 

)  MM.  and  Surg.  Hist,  of  the  War,  etc.,  First  Burg.  Vol.,  p.  fil9. 

>  Ibid.,  Snconrt  Surg.  Vol.,  p.  189. 

*  £9criptnram  Latinorniu  d«  Aneariamatibas  Colleot.  ed.  Lauth,  pag.  17S.     Argent,  1785. 


•  Cliuiqui*  rblrurgic.ili*,  t.  Hi.  p.  ^41. 

•  Soathi*rn  Mt^d.  ami  Surg.  Journal,  1855. 
'  Chirurgie  d'.Armfir,  !!••  M..  p.  333. 

•  l)c  Htnlihufi  *>t  ('niiftiH  MorU>rntn,  Kpiat.  liii. 

»  Thwe  de  .Muntpelier  (MS.),  quot<ti  by  B^rard. 
"  M*h1.  and  Surg.  H'lstorv,  etc.,  Firytl  ^urg.  Vol 
B  Spfclouiia  910,  4065,  Sect.  K,  A.  M.  M. 


»  Henkp*8  ZeitMhrifl,  1837,  Bd.  H.  8.  459. 
7  Journal  de  M£decme,  t.  xlri.  p.  435. 


pp.  519,  627,  Foot-notes. 
H  Op.  oit.,  2iii«  ed.,  p.  »72. 
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the  promontory  of  the  ftacruni,  in  u  farrier,  wlio  rt?t'eived  a  kick  from  a  hor^e 
at  tlie  level  of  the  uinbiliouis.  The  bleedini^,  which,  of  courftc,  was  iiitenial, 
jiroveti  rai^iilly  fatal.  JJonbtless  other  arteries  of  the  abtloinen  may  be  rujw 
tu]v<l  witliout  external  woinul. 

The  aorta  has  OLv;iiiioiially  l>eea  punetureti  by  foreign  hiHlieB  which  had 
entere<l  it  frniu  tlie  a*8ophague.  I  have  alrewly  jii*e8cnte<l  two  sueh  examples 
in  the  sectiou  on  Puneturcd  Wounds  ot  Artene**.  The  aorta,  too,  hjia  not 
unfrefpiently  been  opened  by  uleerations  causetl  l)y  foreign  bodice  i»euetrating; 
it  from  the  esophagus.     The  next  four  wood-cuts  illustrate  this  accident 


Fig.  42ti. 


Fig.  427. 
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P^rforfttloQ  of  tl]«  ftorta  by  %  «mllow«4  ttona.  Th« 
ftolDt  of  perfonittoD  Is  iiidloAt«d  t>7  «  wX^Ux.  C.  Car- 
Otid  «rtery.  SC.  SubcUvUn  wlrry.  ilt.  (R«oi>liftifD». 
Tfat<  iHiue  U  ropr<>Mintf<l  ftt  Ui«  eMe.  Afur  Sb<<ttfr 
(Archit  t.  kllft.  Chlr..  1878).  Taken  ftom  Ponlrl'» 
For«tK«  BodfM  Id  SarKiral  PrftcUce,  voL  L  p.  SO.  An. 

*dltlOB. 


Perfor&ttoM  of  the  oiftopltaf  ua  kbi)  aorlft  br  ■  flrt 
franc  j.(fco.  (DeuoDTlllleni,  Uwk*  Daimytwo.) 
Takeo  from  PonUr*  Foralfa  BotHet  la  Surgical 
PcBctlM,  vol.  I.  p.  Its,  Am.  ed. 


Poultjt^  lias  collected  tliiriy.tliree  instances  of  the  perforation  of  bloodvessels  b; 
foreign  bodiiw  lodged  in  tli«' usopliagus.  In  these  ca«es,  however,  the  perforations 
were  effected  by  ulcerations  caused  by  the  foreign  bodies,  that  is,  the  ()erionitions  were 
secondary  to  eschars,  wiiich,  by  pradiially  becoming  deei>er.  Hnaliy  involved  tb«?  walls  of 
the  vessels.  In  17,  or  over  one-half  of  these  33  cases,  the  aorta  was  the  vessel  per- 
forated ;  in  4  the  common  carotid  artertj ;  in  2  the  vena  cava  ;  in  1  the  inferior  thy- 


>  Foreign  Bodies  in  Snrgical  Practice,  vol.  1.  p.  91,  Am,  ed. 
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Fig.  429. 
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^^NrtknM«a  of  t)i«  laftrlor  ibTTold  arMrrbr  k  iw&l- 
^«4kiiaB.     ff*ilKC*,  MoKtMt  Dapaylrwn.)   Takf'a  from 
^^i>t  t  rMrv)^  ao4U«Vii  SorifiCAl  PncUcr<,  vol.t.  p. 
rWkB.«4IUaa. 


PerfflTfttloa  of  the  ftorta  kud  (SnophKc^a*  lijr  ■  Ti>iy 
IfTPRatar  boD9.  fBoniqui^t,  Mu«bo  bupuTtn-n.)  .1. 
The  aoru,  P.  Tlie  perromttoD.  C.  Tlie  rurrli^n  IhkIjt . 
Oil*.  Tbe  opeued  Kiophftgui.  Takcu  rrom  PunJel'* 
Foreign  B«>dlei  In  Sarglcal  Practice,  vol.  1.  p.  fO,  Aoi. 
•dtllou. 


^idaritry;  in  1  the  right  coronary  vein;  in  1  the  t'e7ia  ozygos ;  in  1  tlie  right  subc/a- 
■^1  artery  (abnomuil)  ;  in  I  Ihe  oisophayeal  arteries;  in  1  the  pu/monary  arteries  ; 
to  4  ca£«6  the  arteries  penetrated  nere  u7d-nown^  ufi  autopsies  were  not  made. 
Tbe  pn^^ition  of  the  oesophiigus  in  the  midst  of  the  large  vascular  trunks  of  the  neck 
■ud  che»l  sufficiently  explains  the  frequency  of  tliis  grave  accident.  These  vessels 
:  1st,  tbe  aorta,  which  is  situated  behind  and  lo  tlie  left  of  the  ti^sophagus ;  2d,  the 
azyp>s  ;  Sdj  the  pulmonary  artery ;  4th,  the  siijierior  vena  cava ;  5th,  the  carotid  ; 
^A,  the  inferior  thyroid  artery;  7th,  the  right  subclavian  arter)',  when  ahnorniaJly 
vitwied  ;  8th,  the  uesopliajjea!  arteriort.  The  much  greater  frequency  of  aortic  perfora- 
*ioMi»  not  wonderfuK  in  view  of  its  great  size,  and  of  the  intimate  manner  in  which 
^two  orgHns  are  connected  over  a  considerable  space. 

Tlin  foreign  bodies  causing  this  accident  have  most  often  been  pieces  of  lione.     Next 

"tfce  order  of  frequency  are  coins,  lish-bones,  artificial  teeth,  etc.,  and  any  irregtdar, 

•*if*  flattened,  or  |Ktinied  body  can  produce  it.     After  what  lapse  of  time  are  these 

'^orations  of  blooilressels  developed?     This  jteriod  is  very  variable.      In  a  large  ma- 

^ty  of  tlie  cases,  however,  the  first  hemorrhage  occurs  I'rom   the   fifleenth   to   the 

^niy-fifih  day  ;  but  the  exceptions  are  numerous.     Moreover,  surgical  interference  is 

r*^  imnuiterial  ;  and,  more  tlian  once,  it  has  happened  that  the  surgeon  has  forced  a 

^gn  hody,  which  he  thought  he  had  pushed  into  the  stomach,  into  the  (esophageal 

*^.     Such  a  manipulation  would  only,  by  so  much,  hasten  the  occurrence  of  vascular 

I  ■*^*l(amiion  and  hemorrhage.     In  such  cases,  too,  the  appearances  may  be  very  decep- 


224 


INJURIES  OF   BLOODVESSELS 


live.  Thus,  Wftgrel's  (>atient,  after  a  physician  hud  made  attempu  lo  propel  the  bone, 
'*  experi»nced  entire  reiiet',  and  said  to  bis  benefactor  that  he  thabked  him  very  much, 
and  that  he  had  saved  bis  life."  But  a  few  days  later  this  patient  died  of  perforution 
of,  and  hemorrhage  from^  the  descending  aorta.     (Poulet.) 

The  first  hemorrhage,  in  these  ciises,  generally  does  not  cause  death ;  it 
ceiwes,  tor  the  time  being,  and  the  patienU  merely  remain  in  a  fltato  of  ex- 
treme weakness.  Surgeons  have  been  struck  by  this  intenuitteiiee  of  the 
hemorrhage,  and  have  endeavored  to  explain  the  maimer  in  ^vhieh  a  vessel 
as  large  oh  tlie  thoracic  aortu  may  ceajie  to  bk*e<l  atter  its  walk  are  perforated. 
Shetter  attributes  the  intermittence  to  two  c^ausea  :  1,  a  temjwrar}*  occlusion 
of  the  opening  in  the  artery;  2,  the  weakness  of  the  canliac  contractions. 
The  process  is  a  natural  hfemostasis,  like  that  described  by  Valsalva.  The 
blooil,  being  pushwl  with  less  force  by  the  weakened  heart,  and  being  changed 
in  comi>Oiiition,  is  in  a  condition  the  most  favorable  for  forming  obstructive 
clot8.  But  when  the  heart  recovers  its  energy,  and  the  condition  of  collaj*se 
givt.«  place  to  commencing  reaction,  the  clot  is  displaced,  and  tlie  hi'iiiorrlmge 
reappears.  Tlie  interval  between  the  hemorrhages  is  usually  not  couMdoniblc, 
varying  from  a  few  hours  to  a  few  days.  In  some  casen,  especially  when  the 
perfomtion  is  small  and  is  situated  low  down,  all  the  bloo<i  extravasated  flow* 
into  tho  rttomacli  and  thence  i)a*<8ea  into  the  intestines.  Tlie  patient  then 
suddenly  prevents,  in  the  midst  of  perfect  health,  all  the  symptoms  of  an  in- 
tenml  lienitirrhage,  whose  explanation  is  very  difficult.  In  one  cane  thin 
internal  liemorrhage  was  manifested  by  some  colicky  pains,  as  the  only  sul»- 
jective  synii>tom.  It  is  hardly  necessary  to  add  that  all  the  remedial  meusurea 
thus  far  trie<l  have  proveil  frallle4s.* 

Wounds  or  the  Innominate. — During  the  late  civil  war,  two  cases  in 

which  tlic  innominate  artery  was  woiiiide*l  came  under  treatment.  The  firat 
patient  survived  twenty-four  days*  as  tbllows  : — 

A  soldier,  aged  20,  was  wounded  July  1,  1^03,  by  a  rifle-ball,  which  entered  above 
the  clavicle,  fka^ised  bt^hind  the  sternum ,  atii!  emerged  between  the  fourth  and  tilYh  rib:). 
On  the  22d,  hemorrhage  from  tlie  urttTiii  innominata  occurred,  for  wiiicli  compression 
was  applied.     Death  folloWL'd  on  the  2Jth.' 

It  is  highly  i»n>balile  that  in  this  ca-^e  the  missile  contused  the  tunics  of  the 
innominate  artery,  and  that  the  bruised  tissue  exulcerated  or  se[mrate<l  as  a 
slough  at  tlie  cnil  of  thixn?  weeks,  whereby  the  caual  of  the  artery  was  ojwued, 
thuH  alU)wing  a  wcMudary  hemorrhage  to  ensue. 

The  second  patient  lived  six  days  after  the  casualty,  as  follows: — 

A  soldier,  aged  2G,  was  wounded  October  27,  l>*fi4,  by  a  conoidal  btdl,  which  entered 
at  the  riglit  upjwr  angle  of  (he  sternum,  |>assed  behind  the  cW»vicle,  and  lodged  in 
the  thorax.  The  wound  was  ])lug^t.'il  with  lintt  and  the  man  wa^f  kepi  iw?  quiet  ha  (k>9- 
sible.  On  the  31st,  under  chohirciform,  the  wound  waa  explored  for  the  ball,  which 
caused  profust^  lu'ni(>rr)my:e.  Plug<;ing  the  wound,  with  the  use  of  a  compre^  and 
bandiLgr,  was  tlio  only  resource.  On  November  1,  the  patient  had  much  dyspntni, 
caused  by  hienioi borax.  Tlte  tnichea  was  compressed  by  blood  extravasated  in  tht; 
mediastinum.  On  the  2d  he  died.  Aecro§copy — The  missile  was  found  resting 
agaitiNt  the  innominate  artery,  wliosc  cnnnl  it  bad  0(>ened,  eausing  a  ditlused  aneurism. 
Tlie  aijerture  wa«  ovul,  nearly  half  an  inch  in  length,  situated  od  the  front  port  of  the 
ve«»eU  just  below  its  bifurc^ition/ 

By  ex|)loring  the  wound  with  a  finger,  in  this  case,  the  surgeon  might 
have  detected  the   orifice  in  the   iimominate  artery,  and  by  covering  the 


1  ibia.,  p.  94. 

*  Me-lical  aiifi  Sargical  History  of  the  War  of  the  Rebellion,  First  Sorg.  Vol.,  p.  830, 
1  Ibid.,  pp.  520,  6§1. 
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orifice  with  this  finger  in  tlie  wound,  he  might  have  reetrained  tlie  hemor- 
rhage until  the  arter)'  had  been  exix>8ed  and  ligatui*ed  on  each  side  of  the 
ai»crture.  The  proceeding  here  reeoniniended  is  exactly  that  which  lias 
many  timers  been  practised  with  complete  suecesa  in  wounds  of  the  femoral 
and  earotid  arteries. 


"WorxDS  OF  THE  SUBCLAVIAN  Artery. — Thetraumatic  leaions  of  this  artery 
ire  not  always  hof)e!es8.  During  the  late  civil  war,  at  least  live  cases  ixnjuired 
rtirgiuil  trcjitnicnt,  and  in  one  of  them  the  left  subclavian  was  successfully 
ligutuitHl  by  a  Ctnifederate  surgeon.  The  others  survivod  the  casualty  trom 
two  to  sixteen  days.' 

In  cases  belonging  to  this  category,  the  hemorrhage  should,  if  possible,  be 
restrained  by  digital  compression,  applied  in  the  way  just  pointed  out,  until 
the  artery  um  be  tied  above  and  below  witli  carbolized  catgut. 

Wou!«DS  OF  THE  Venje  Cav^. — In  this  class  of  injuries,  death  usually  occura 
so  speedily  from  hemorrhage  that  examples  of  them  are  but  rarely  seen  by 
surgeons  during  life.     I  will  present 
a  few  illustrative  cases: —  Fig-  43U. 

During  the  lai«  civil  war^  n  soldier  re- 
ceived a  shot-wound  through  the  chedt ; 
**  a  great  stream  of  blood  is  said  to  have 
gushed  from  his  mouth  a^  he  fell  lorward, 
dead,  *'  Necroscopy — The  ball  entered  at  t  he 
right  edge  of  the  sternum,  between  the  first 
and  second  ribt» ;  pierced  the  descending 
cavOf  one  inch  above  the  heart ;  Rli-uek  the 
rigbl  bronchus,  severing  three  rings  (thus 
piving  a  ready  exit  to  the  large  stream  of 
idiiod);  »nd  emerged  between  the  seventh 
and  eighth  ribs  without  wuuniHng  the 
lungs.  There  was  a  little  clotted  blood  in 
the  mediastinum  under  the  sternum.* 


In  another  case,  death  ensued  not 
quite  so  rapidly : — 

A  soldier  during  the  late  civil  war« 
through  the  stock  of  whom?  musket  a  con- 
oidal  ball  hud  passed,  was  fatally  wounded 
thereby.  The  missile  entered  his  chest 
through  the  second  right  intercostal  space, 
divirled  the  descendintj  cava^  crossed  the 
cbe«C  diagonally  beneath  the  aorta,  emerged 
through  the  third  left  intercostal  space, 
shuttered  the  left  humerus,  and  was  found 
thirteen  feet  from  where  ihc  man  fell,  in 
a  battered  state.  Kxternally  there  was 
scarcely  any  hemorrhng<^ ;  but  the  left 
pleural  cavity  contained  much  bloody  serum 
mixed  with  jelly-like  cloLi.  Tlit;  hemor- 
rhage was  exclusively  due  to  (he  division  of  the  cava.  The  pntient  lived  long  enough 
to  be  carried  from  his  post  to  the  hospital,  near  by,  where  he  immediately  died.  The 
also  perforated  the  superior  lobe  of  the  left  lung.     The  specimen  is  preserved  in 

i  Mediciil  iind  Surgioal  History,  etc.,  First  Sargioal  Vol.,  p.  521. 
>  Ibid.,  p.  520. 
VOL,  UI.— 15 


BhowlBg  from  b«bii](l  th«  rAlnilou*  of  tb«  aorte,  t«ob 
UT*,  heftrt.  pulmoBKry  ■.rtery  uiJ  taId*,  etc-.,  lo  tb« 
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^bdUwooBd  dlTldtnff  til*  d«ie«Ddl&g  emvft 
>Dd  p^rformtlog  th*  Irfl  Inog  BMirt  and 
frtfti  TtM«ls  ftUo  r«pr«M&t«d. 


the  Army  Medical  Museam,  and  is  represented  in 
the  accompanying  wood-cut.  Fig.  431.* 

lu  the  following  example,  the  patient  sur- 
vived still  longer: — 

A  soldier  -woa  wounded  with  arrows,  and  scalpeil 
by  Indians,  six  miles  from  Fort  Philip  Kearney,  D. 
T.,  September  26,  1^66.  The  steel  point  of  one 
arrow  entered  at  the  junction  of  the  first  (right) 
rib  and  the  sternum,  and  penetrated  downward  and 
inward  three  inches,  cutting  the  upper  margin  of  the 
right  lung,  and  making  a  wound  in  the  descending 
cava  one-eighth  of  an  inch  long,  just  without  the 
pericardial  sac.  Although  scalpetl,  and  otherwise 
wounded,  tlie  unfortunate  man  survived  until  lU  A. 
M.  on  the  28th,  over  forty  hours  after  the  cacualty. 
Large  maases  of  ooaguhi  were  found  in  the  thoracic 
cavity.* 

Wounds  of  the  ascending  vena  cat^a^  as  a  rule,  also  prove  quickly  fatal : — 

A  soldier,  during  the  late  civil  war,  was  wounded  February  24,  18G2,  and  lived  only 
a  few  minutes.  The  ball  entered  the  right  side  of  his  thorax,  fracturing  the  ninth  rih 
near  its  angle,  and  wounding  the  lower  border  of  the  right  lung.  It  then  passed  through 
the  diaphragm,  tearing  open  the  liver,  the  ascending  cava,  the  stomach,  etc.  etc.  The 
heart  was  found  empty,  while  the  cavities  of  the  abdomen  and  thorax  were  entirely 
filled  by  the  hemorrhage.* 

The  ascending  cava  soraetimes  sustains  a  rupture  from  the  operation  of  a 
comprtmtively  trivial  cause :  Dr.  Minor  prcsi'ntcd  an  illustrative  sjieoinioii  to 
the  Xew  York  Pathological  Societ)',  November  28, 1855.  It  was  taken  from 
a  woman  in  the  lit\h  month  of  pregnancy,  who,  while  dancing  at  a  ball,  sud- 
denly fell  to  tlie  fl<K)r  and  died.* 

There  are  on  record  a  few  exaiuj)les  in  which  the  abdominal  bloodvessels 
were  rupture<l.  Legouest's  ca^Ihavc  ah*eady  presented.  Velr»eau*  refers 
to  three  cases  of  rupture  of  the  a^-ending  cava.  Bourguignon^  cites  another 
such  case.  A  si»ecin)en  of  the  vena  cava  ruptured  by  a  blow  is  preserved  in 
Guy's  Hospital  3lueoum.  Professor  Gross  mentions  a  fatal  case  of  laceration 
of  the  splenic  vein  recorded  by  Dr.  Miling.' 

WorxDs  OP  THE  Ykna  Aztoos. — llennon*  reports  the  case  of  a  soldier 
injured  by  a  twenty-four  pound  shot,  wliicli  brushed  along  the  right  pectoral 
muscles  without  raising  trie  skin  or  fracturing  any  bono,  who  died  thirty-six 
hours  afterwani  with  all  the  Hyniptorns  of  sutl'ooatiotK  Nfcrosi'opf/ — The 
vena  azygos  was  found  ruptured  ;  al^o,  the  intercostal  artery  accompanying 
the  fourth  right  rib ;  and  two  pounds  of  blood  were  found  extmvasateti  in 
tlie  thoracic  cavity.  Blandin*  observed  the  case  of  a  young  nuin  who  sur- 
vived a  short  time  a  pistol-«hot  wound  of  the  vena  aasygoe,  near  its  terminal 
curve.     Breschct"  ret^nmla  the  autopsy  of  a  man,  aged  25,  who  survived  for 
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three  days  a  ptmctured  wound,  received  in  a  duel,  of  the  nzjgos  vein  in  the 
curve  it  describes  before  entering  the  cava.* 

Woo'DS  OF  THE  PERiCARDirM. — Tlic  examples  of  this  lesion  which  were 
rej>orted  during  the  late  civil  war  tciid  to  conhriu  the  conclusions  of  Fisclicr 
— «iorived  from  the  analyniK  of  />!  cuHt'H  with  22  recovuries — tliut  wounds  t»f 
this  membrane,  unless  gravely  comjiUcatcMl,  are  not  as  dangerous  as  hot*  een- 
crully  been  supposed.*  Two  specimens  preserved  in  the  Army  Medical 
Mu--4um  illustrate  the  subject,  viz. :  Specimen  604,  a  conoidal  musket-ball 
imbedded  between  the  arteria  innominata  and  the  descending  cava  within 
the  periiranliuni,  proviiking  pericarditis;^  and  Spei^inicn  2243,  exliibiting 
shaggy  dej>osits  of  lymph  on  the  heart  and  pericardium,  following  gunshot 
injury.*  Eight  cases  with  three  recoveries  are  recorded  with  considerable 
minuteness  of  detail  in  the  first  surgical  volume  of  the  '*  History  of  the  War" 
(pp.  528,  529). 

Wounds  or  thb  Heart. — The  traumatic  lesions  of  the  heart,  though 
justly  ranked  among  tho  most  dangerous  of  all  injuries,  are  not  in  every 
mstance  mortal. 

A  man  was  killed'  in  an  affmy  at  Fort  Dodge  June  2,  1867.  He  had  inflicted,  with 
ft  large  sheath  knife,  several  atabs  upon  his  antagonisi,  wlien  the  latter,  seizing  hia 
wrists  turned  the  point  of  the  knife  toward  htm,  and  suddenly  drove  the  blade  with 
great  force  into  his  chest,  the  handle  being  still  grasped  in  his  own  band.     He  fell  at 


Fig.  432. 


Fig.  433. 


Tli«  h<Art.  thowlBir  the  Inelaed  woaod  of  cha  rlfhl  ftnrlele. 

(Sp».  4S70,  IOC.  I,  A.  3C.  M.) 


The  ftt«main,  ibowtng  mn  obllqnr  IdfIbIoii 
through  it,  which  peueirmUd  the  right  ■nrlela 
of  tho  faurL  (8p«e.  48419,  aao.  1,  A.  M.  K.) 


OOM9  gasping  for  breath,  with  his  face  deadly  pale,  and  expirt^  in  nUmt  eight  minutef. 
Auiopwy — The  knifc-blade,  after  cutting  cleanly  through  the  stfrnum,  had  traversed 
the  mediastinum,  and  freely  opened  the  right  auricle  of  the  liearl.  The  pericardium 
and  the  mediastinum  wore  filled  wiili  extravasated  blood,  nnd  the  cardiiu?  cavitiea  were 
t-mptv.  The  specimens  are  represented  in  the  accompanying  wood-cuts  (Figs.  432 
and  433). 


'  S*f«  Sledical  and  Sargical  History,  etc.,  First  SurRioal  Vol..  p.  527.     Foot-note. 
'  Ihid.,  p.  ft28.  *  Catalogue,  p.  i.'iS.  '  Cataloptie,  p.  4M. 

*  M'Mtical  and  Stirgioal  History  of  the  War  of  tlie  RebtilHont  First  Borg.  Vol.,  p.  534 ;  Cironlar 
Ko.  3.  8.  0.  O.,  1871,  p.  91. 
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crjrRiEs  or  bloodvibkiul 


The  traoTnatic  lesioas  of  the  heart  consist  of  punctureil  and  iiiciaed  woxituls ; 
coiitu:iioiiri,   laocralioiii*,  and  ruptures;    aiid   guiLhhot    woundn.      Fonnerly, 

Eunctared  and  incisi-d  wounds  were  most  frequently  met  with ;  at  presdcnt, 
owever,  the  leeiona  from  firearms  are  much  more  common.  Of  twenty 
CTweiT  which  occurred  in  our  array  during  a  period  of  live  years  after  the 
civil  war,  the  patients  in  eighteen  were  wotuded  by  firearms,  and  in  two 
were  stabbed  with  knives^ 

Death  occurs  indtantaoeously  in  some  of  the  caaefi.  But.  in  most  instanccM, 
a  brief  inter\'al  elapses  before  life  is  extinguished.  When  severe  blows  on 
the  che^t  from  falL?,  or  fh:»m  the  kicks  of  animaU,  or  from  spent  &hot  or 
large  fragment*  of  sheila,  rupture  the  heart  without  external  woun<l,  dciitb 
almost  alwayu  occurs  on  the  t*jtot.  M.  Terrillon,  however,  in  an  article  oii 
traumatic  rupture  of  the  heart,  has  pre*iented  a  case  in  which  the  heart  was 
raptured  by  a  fall,  and  the  patient  livetl  four  hours ;  al^  the  cade  of  a  man 
whose  heart  wa»  ruptured  from  being  kicke<l  in  the  chest  by  a  horse,  and 
knocked  backward,  who  wa^  able  to  get  up,  put  on  his  hat,  anil  walk  toward 
the  stable,  falling  dead  on  the  way.' 

Wlien,  too,  the  heart  u  wounded  by  firearms,  death  does  not  always  imme- 
diately follow.  In  the  surgical  history*  of  the  late  civil  war,  four  causes  nf 
this  sort  are  recorded.  In  one  of  them  the  jiatient  lived  one  hour  and  a 
quarter  after  a  perforation  of  the  right  auricle  and  left  ventricle  by  a  conical 
pistol-ball ;  in  another,  the  patient  lived  forty-eix  hours  at\er  a  perforation 
of  the  left  auricle  and  left  ventricle  by  a  pi»tol-ball,  although  the  case  wa* 
complicated  by  wound:*  of  the  abdomen  and  axilla  ;  in  i^till  another  instance 
the  i^tient  8urvive<l,  f^r  fourteen  (lays,  a  wound  of  the  right  auricle  made 
by  a  round  rnu^^ket-bull ;  and  in  the  fourth  example,  the  ^mtient  survived^ 
for  two  and  a  half  years,  a  gmiahot  wound  of  the  right  auncle. 

This  patient  was  a  sbarp-s hooter,  aged  42,  who  was  wounded  at  Spott^ylvania  May 
12.  19C4,  by  a  conotdal  musket-bull,  wliicb  entered  bis  left  breaft  and  emerged  from 
his  left  jthonlder,  p&stning  completely  through  the  left  thomx,  injuring  the  heiin  and  IcJ^ 
lung.  On  NoTember  22,  18G(j,  he  very  suddenly  died.  At  the  autop$y,  the  evidence 
of  the  original  injury  of  the  heart  was  found.  On  tracing  the  truck  ol'  the  ball  n  cicatrix 
wa5  distinctly  seen  on  the  right  auricle  ;  softening  and  rupture  of  the  niuccular  tissue  of 
the  auricle  had  resulted,  with  almost  instantaneous  death.' 

An  important  specin^en  illustrating  a  pistol-shot  wotmd  parsing  through 
the  pericaniium,  the  rijjht  ventricle,  and  the  septum,  together  with  the  semi- 
lunar valve  next  tlie  (*eptnm,  into  the  aorta,  with  apparent  recoveiy,  was 
shown  to  the  New  York  Pathological  Society  ;* — 

A  farm-hand,  aged  18,  was  accidentally  shot  in  the  left  breast  July  7,  1878,  with  a 
simdl  revolver  (calibre  ^^g  inch).  In  les*  than  a  fortnight  he  was  again  at  work,  iip- 
pHTently  well.  He  continued  in  good  health,  performing  the  ordiniirj-  labor  of  a  fanu- 
faand  without  inconvenience,  until  August  30,  when  he  was  found  dead  at  his  work 
behind  a  plough,  6fty-four  days  after  the  accident.  The  antopty  showed  t  bat  death  had 
resulted  from  extravafuiiion  of  blood  into  tlio  p*»ricardium  and  left  pleura.  The  missile 
was  found  in  llie  left  ventricle,  lying  behind  a  columna  camea.  The  track  of  the  hull 
was  found  to  be  as  stated  above.  The  explanation  of  the  lodgment  of  the  ball  i».  that 
it  encountered  a  well-filled  left  auricle,  and,  being  spent,  it  dropped  down  through  the 
left  auriculo-ventriculur  opening  to  the  place  where  it  was  found.  The  wound  through 
the  right  ventricle  was  valvular,  and  the  ^►ericariliiim.  heiUinjr  quickly  here,  prevented 
the  escape  of  blood.     This  finally  rupturing,  from  over-^listension,  death  ensued.     With 


>  Le  Proer^  HAdical.  Mara  29  et  Avril  5, 1879  ;  also  American  Jonrna!  of  the  MMlical  ScivnceSr 
October.  lt*7!>.  pp.  56t>.  5i>T. 

■  MtNlical  and  Surgical  History  of  the  War  of  the  Rebellion.  Firvt  Sors-  ^o^-i  PP-  ^^»  ^^^* 
•  Medical  Record,  Deo«mber  14,  1878. 


WOimBS   OP  THE   HEART. 

XMtfdki  reft  for  a  time,  instead  of  labor,  no  reason  appears  why  tins  young  man  should 
notbre  in  reality  recovered. 

Telpean  mentions  the  history  of  a  man  who  waa  stabbed  in  the  left  side. 
Tie  symptoms  which  ensued  were  such  that  at  thetinio  tlie  heart  wa-s  Bupi)Osed 
to  have  been  piei'ced.  Nine  years  afterward  he  died  from  other  causes.  The 
««/<>/)v«/  established  the  truth  of  the  fonner  dia2:nosis,  as  the  eieatrix  of  the 
voouii  was  found  in  the  rii;ht  uuriele  as  well  as  in  the  pericardium.* 

Dr.  George  Fischer'  has  collected  4o2  cases  of  heart-wound,  of  which  380  ended  in 
J<»th,  and  72  in  recovery.  Death  was  immediate  in  104  caacs,  while  in  270  it  occurred 
i/'ler  intervals  vurj'ing  from  one  hour  to  nine  montlis.  There  were  44  punctured  wounds 
srith  10  recoveries;  260  punctured  and  incised  wounds  with  43  recoveries;  72  ;;iJn- 
iboi  voands  with  12  recoveries  ;  76  contusionB  and  irjiumatic  ruptures  with  7  recoveries. 
Id  36,  or  exactly  one-half  of  the  72  recoveries,  the  di»;?no*4'«  were  verified  by  post-mor- 
tem examination:^  held  long  after  the  original  injuries;  and  this  circumstance  artbrds 
|;ocid  ground  for  snpjtosing  tliwt  tlie  r«maining  3G  cases  were  likewise  correctly  diagnosed. 
Fibcher  also  notes  the  relative  fretjuency  with  wliich  ditJ'erent  parts  of  the  heart  were 
wounded.  In  123  cases  it  was  the  right  ventricle;  in  101,  tlie  left  ventricle;  in  28,  the 
rigbt  auricle;  in  13,  the  left  auricle;  and  in  17,  the  a(K'X  of  the  orgjui.  The  right 
Ttntricle  and  the  right  auricle  are  wounded  much  ofiener  than  the  left  ventricle  and  the 
left  auricle,  because  they  occupy  by  far  tlie  larger  share  of  the  front  or  the  exjMwed  poi^ 
tiou  of  the  heart;  the  statistics  collected  by  M.  Ollivier  and  by  M.  Jaumin  support 
Ki«ber*8  conclusions. 

Adihtional  examples  of  rccoverif  from  wounds  of  the  heart,  wliitdi  have 
Hplieared  during  the  last  twelve  years,  may  be  found  re|K>rted  as  follows: — 

1q  the  London  Lancet'  a  case  is  recorded  of  the  removal  of  a  needle  from  the  he^rt 
ooihe  ninth  day,  recovery  ensuing.  Dr.  C.  L.  Ford*  rnporis  a  case  of  heart-wound 
from  buck-shot,  which  was  successfully  treated.  In  the  British  and  Foreign  Medico- 
Ohirurgical  Review*  there  is  related  a  case  of  bullct-woudd  of  the  heart  with  recovery  ; 
^>ii  the  tirentieth  day  the  external  wound  was  already  licaled,  and  the  cicatrix  moved 
*3aclironously  with  the  systole  of  the  heart. 

Additional  examples  of  long  survival  after  wounds  of  the  heart,  which 
tavfl  been  noted  during  the  laat  twelve  years,  may  be  found  rejiorted  as 

f«lkwi: — 

Mr.  West,'  in  an  article  on  wounds  of  the  heart,  gives  a  summary  of  twenty  cases. 
Is  one  of  them,  the  patient  lived  19  years  and  7  months  after  Iwth  ventricles  had  been 
^nonded  with  a  knife.  Dr-  P.  S.  Conner^  ix'imrts  a  case  of  gunshot  wound  of  the 
Wl,  wherein  both  ventricles  and  the  right  auricle  w(?re  involved,  and  yet  the  i>fttient 
■friwd  3  yeiirs,  3  montlis  and  13  days.  Steitdener,"  of  Halle,  is  quoted  as  reiK>rting 
Acue of  pistol-shot  wound  of  tiie  heart,  with  survival  for  ir>  weeks.  On  niitop.sy,  a 
Witrix  waji  found  ut  the  apex  of  the  left  ventricle,  corresponding  to  the  wouml  of  the 
pcricardiam  ;  grains  of  powder  were  also  found  embedded  in  the  substance  of  the  heart. 
^Jimts  Fayrer*  mentions  a  case  of  bullet-wttund  of  the  Iwart,  wiili  survival  for  72 
^  The  missile  was  found  in  the  a|»ex  of  the  left  ventricle,  Tilhiux  is  quoted'"  as 
Hting  exhibited  at  the  Socidte  de  Chirurj^ie,  the  heart  of  a  woman  who  had  survived 
^»opm«hot  wounds  for  18  days,  one  missile  lodging  in  the  left  ventricle  of  the  heart. 
^■H.  W.  Boone"  relates  a  case  of  gunshot  heart-wound,  with  survival  fur  13  days. 
^OK  oT  Blab-wound  of  the  right  ventricle  of  the  heart  is  reported,  in  which  the  patient 

'Tr»hA  d'Anat.  Chirnrg..  t.  i.  p.  604,  2e  M. 
■inbiv  f.  kUu.  Chir.,  Bd.  ix.  H.  2,  S.  571.    Bvrliu,  1868. 
'Unftft,  1S73,  vol.  i.  p.  272.  *  Medical  Record,  1875,  p.  173. 

•Ko.  for  JqIt,  1*76,  p.  20S.  «  St.  Thomas's  Hospital  Reports,  1870,  p.  237- 

I St.  Louis  dinical  Record.  1876.  *  London  Medical  Record,  1874,  p.  212. 

■Uac^t,  1!?79,  vol.  i.  658.  «  Canada  Lancet,  1876,  p.  242. 

AsMiiean  Joorn&l  Med.  Sciences,  October,  1879,  p.  G09. 
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INJURIES  OF   BLOODVESfiBLS. 


lived  5  daysi.'     Dr.  G.  F.  Dudley*  reports  a  case  of  pisiol-ball  in  the  hean,  id  wliich 
the  patient  lived  4  days. 

Syviptotna  of  Heart  Wounds, — These  are  often  very  obscure.  There  may 
be  preeent,  in  cases  of  wound  which  penetrate  the  region  of  the  heart,  great 
prodtratiou  of  strength  with  swooning  or  syucoiie,  a  thready,  weak,  in-egular 
palBe,  a  feeble  and  tumultuous  action  of  the  neart,  precordial  distre^and 
anxiety,  with  dyspnani  and  other  signs  of  heniorrliage  into  the  pericartlial 
and  pleural  sacs,  pallor,  cold  sweats,  a  husky  voice  and  exeetwive  thirst,  to- 
gether with  a  systolic  bellows  murmur  or  other  abnormal  sounds,  without 
establishing  auvthing  moix*  tliau  a  strong  presumption  that  the  heart  itself 
is  wounded.  But,  although  the  traumatic  lesions  of  the  heart  are  not 
attended  by  any  symptoms  that  are  j>eculiar  to,  or  characteristic  of  tlicm, 
the  concurrence  or  coincidence  of  most  of  the  phenomena  just  mentioned,  in 
a  case  where  the  j^tient  is  wounded  in  the  cardiac  region,  will  render  tlie 
dia^oeis  of  a  cardiac  wound  highly  probable.  According  to  Dr.  Fischer's 
8tatistica,tbe  phenomena  which  usually  predominate  in  cases  of  sudden  death 
from  this  lesion  are  those  of  sudden  synco|»e  or  collajise;  not  unfi*e<iuently  a 
hurried  exclamation  or  a  convulsive  gasping  occurs;  but  the  ix>pular  notion 
that  (leraons  spring  into  the  air  when  shot  or  stabbed  through  the  heart,  is 
not  sunj>ort*nl  by  the  fact«. 

Ill  Uio  cauaation  of  sudden  death  from  traumatic  lesions  of  the  heart,  there 
are  three  im|X>rtant  factors:  (1)  Shock;  (2)  Antemia  of  the  brain  and 
hmgs,  directly  taased  by  the  esca|»e  of  blood  from  the  cliaral>ers  of  the  heart: 
(3)  Arrest  of  the  (."ardiac  movement  by  compression  resulting  from  disten- 
sion of  the  pericanlium  with  extravasated  blood.  Oftentimes,  in  such  cat-:es, 
a  neeroscopf/  shows  the  heart  fimdy  coutractetl  and  empty,  with  much  extra- 
vasation of  blood  in  the  |K;ricni\linl  and  j>leural  sacs. 

JVaHmatie  caniitis  is  a  very  infrequent  complication,  if,  indeed,  it  ever  does 
occur.  During  the  late  civil  war,  enough  examples  of  cardiac  wounds  in 
which  the  fatid  issue  was  sufficiently  delaved  to  ati'nnl  time  for  the  develo[>- 
ment  of  intlanimatory  ithenomemi,  were  observed,  to  warrant  the  conclusion 
that  inflammation  of  the  heart  is  as  infrequently  the  result  of  ir\jaryy  as  of 
diaeaae.  The  late  Dr.  Otis  carefully  examineil  two  gi>ei.imen8  from  patients 
who  had  survived,  for  a  fortnisfht  or  more,  shot  wountls  tcnizinic  the  heart,  in 
wliich  the  |x*riomlium  wius  tnickcnc*!,  and  the  vis^'erjil  as  well  as  the  w- 
flectetl  layer  of  the  {»erituinlium  thickly  coaletl  with  shaggy  exudations;  but 
the  muscular  structure  presented  no  alterations  dieoemibleby  the  microscoj^.* 
rroteesor  Gross  is  po^essed  of  a  j^ericanlium,  taken  from  a  man,  aged  22, 
which  contains  an  encysted  needle  two  inches  in  length,  giving  evidence  of 
having  l)eeu  long  a  hanidees  intruder.  This  sfiecimen  illustrates  the  indis- 
pO(«ition  of  the  mrts  to  take  on  inflammatory  action. 

Dreatmatt, — At  first,  the  posture  of  the  j^tient  must  be  recumbent,  with 
the  head  low,  in  order  to  avoid  a  fatal  syncope  from  cerebral  aniemia.  Ex- 
ternal warmth  should  be  applied  to  the  extremities  and  along  the  spine, 
Oi^ium  or  moq^hia  should  be  administered  to  quiet  alanu  and  restlessness,  as 
well  as  to  allay  j^ain.  In  many  cases  the  surgeon's  hope  must  rest  upon  the 
continuance  for  some  lime  of  a  condition  approaching  collapse,  by  which  the 
power  of  the  heart  will  ho  greatly  lessened  and  the  stability  of  a  clot  more 
a-^surc^i.  If  sii^ns  of  a  dangerous  reaction  apr»car,  the  tincture  of  verutrum 
viride  should  be  employed  to  reetrain  the  heart's  action  (Agnew).  Should 
life  be  prolonged,  and  inflammaton^  phenomena  arise,  reliance  must  beplat^-ed 
on  blisters,  opium,  and  cardiac  sedatives ;  and  should  distension  of  the  peri- 

>  St.  ThoinaA*9  HospitAl  Reports,  nu,  p.  430.  >  H«dieal  Reeord,  1871-2.  p.  15d. 

*  M«d.  and  Soi^.  Bistory.  «tc.,  First  darg.  Vol.,  p.  632. 
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(cardial  sac  witli  inflammatory  products  cause  much  dyepncea  or  cardiac 
embarrasdmont,  they  niunt  be  withdrawn  by  paraceutesin.  Absolute  quietude 
of  body  and  mind  must  Ix?  maintaineil  for  a  long  time,  with  liquid  alimeu- 
tatioQ  iu  coucentrated  aud  easily  digcdtible  forms. 

Wounds  of  the  Pulmonary  Artery. — Tmumatic  lesions  of  this  vesael 
almost  alwavs  prove  quickly  fatal.  But  Timacus  of  Colberg  records  the 
case  of  a  notlcmau,  stabbed  through  the  right  axilla,  between  the  third  and 
fourth  ribs,  the  blade  wounding  the  pulmonary  artery.  Frothy  blood  flowed 
externally,  aud  there  were  trequent  syncopes ;  still  the  wounded  man  lived 
three  days.' 

"Wounds  of  the  Pulmonary  Veins. — In  the  first  surjfical  volume  of  the 
history  of  our  civil  war,  at  page  588,  is  recorded  a  case  \n  which  a  conoidal 
ball  penetrated  the  left  chest,  and  lodged,  on  October  27,  1864: — 

The  patient  suffered  mucb  from  dyspna^a  and  frequent  painful  couglu  lie  steadily 
grew  worse,  and  died  on  November  1 1  of  secondary  hemorrhage  from  the  left  pulmonary 
vein.  Autopty — The  missile,  as  shown  in  the  accom|>anying  wood-cuts  (Figs.  434 
and  435),  wotf  found  lodged  against  the  left  pulmonary  vein,  which  had  been  opened 
by  it. 


Fig.  434. 


Fig.  435. 


8]|«vlBp  tli9  npper  hiir  of  loft  long  with  %  conoidal  ImU 
iWddt-'d  Id  Iu  ■ubstuii.'v,  and  pKrtUlljr  oeeladliift  tbe  I«n 
>AlBaDArr  TflUi.     (Spec.  33M,  wio.  1,  A.  U.  M.) 


Showing  Uitt  bull  uid  ft  plee«  of  Itad  r«mov«d 
from  Bp«e.  S3SA. 


Dr.  Otis  refers  to  Specimen  3388,  A.  M.  M.,  reprertenteil  alx>ve  (Fig.  434),  as 
^^eeting  a  poeaible  explanation  of  the  way  hi  which  balls  and  other  foreign 
hes  may  gain  admission  to  the  cavities  of  the  heart  without  leaving  any 
trace  of  wound  in  tlie  walls  of  that  organ,  viz.,  l>y  gradtial  absorption  of 
the  wall  of  the  pulmonary  vein  compressed  by  the  extraneous  body.*  In  the 
above  case,  the  niitwile  pmbably  contused  the  tunica  of  the  pulmonary  vein, 
and  thus  laid  the  foundation  tor  secondary  hemorrhage  to  occur  when  the 
bruised  tissue  should  separate  hy  ulceration,  and  open  the  vessel. 


Wounds  of  the  Middle  Meningeal  Artery. 

This  vessel,  from  its  peculiar  position  and  wide  distribution,  is  much  exposed 
to  injury  in  simple  as  well  as  in  compound  fractures  of  the  skull,  and  in  the 


»  Ibid.,  p.  627.     Foot-note. 


■  Ibid.,  p.  613. 
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common  accidents  of  civil  life  as  well  as  in  the  casualties  protluced  by  fire- 
arnm  and  wibiv-cutd  iu  time  of  war.  Furthermore,  from  the  ftituation  of 
this  vessel  and  its  branches  in  bony  canals  on  the  inner  surface  of  the  skull, 
there  results,  when  it  is  torn  across  or  severe<l,  that  the  ends  arre  held  open  by 
the  surrounding  structures,  arid  that  their  exiwnidcd  mouths  cnmiot  w^ntmct 
or  retract;  and  for  this  reason  spontaneous  hieiaostasis  does  not  occur  here, 
as  it  usually  does  in  other  parts  of  the  body  when  arteries  of  a  similar 
calibre  are  lacerated.  Theix4bi*e,  wlien  the  middle  meningeal  arterj'  is 
■wounded,  the  extravasated  blood,  if  it  cannot  cscajve  externally,  collects  be- 
tween tlie  dura  mater  and  the  l>one,  and  comi)resses  the  brain;  and  the  ex- 
travasation continues  to  go  on,  and  the  compression  of  the  brain  continually 
increases,  until  life  is  extuif^uished  thei-eby.  This  is  the  reason  why  wouncls 
of  this  email  artery,  in  cases  where  there  is  no  extenial  vent  fi»r  the  extra- 
vasatefl  Idixwl  atl'ordcii  bv  the  accident  itself,  or  by  the  surgeon's  art,  always 
prove  fatal.  This  inability  for  8jK»ntaneou«  hiemostasis  to  oecur,  is  also  the 
reason  why  the  hemorrhage  fi*om  this  small  artery,  when  it  tlows  into  an 
o|>en  wound,  is  often  so  persistent,  and  so  difKcult  to  suppivse,  that  it  demands 
the  application  of  a  ligsiture  to  the  wounded  vessel  itself,  or  to  the  jmrent 
tnmk,  ni  onler  to  save  tlie  patient  from  death  by  aniemic  exhaustion. 

The  st/inp(oins  which  hemorrhage  fix>m  tliis  arterv  causes  when  the  blood 
is  imprisoned  within  the  skull.  I  shall  not  recite,  for  tliey  are  the  symptoms  of 
cerebral  compression,  and  will  be  found  set  forth  iu  full  in  tlie  article  on 
Injuries  of  the  Head.  MT^uit  1  liave  hero  to  say  is  that,  in  such  cases,  the 
artery  must  be  laid  bare  where  it  is  wounde<l,  in  order  to  arrest  the  hemor- 
rhage and  avert  its  conse([Uuuoes,  by  perfonning  the  oi>eration  of  trephining  ; 
and  that,  without  the  timely  jtcrtbrnuincc  of  this  o|>eration,  there  is  no  hope 
for  the  patient.  If  the  a]>plication  of  one  crown  of  a  trejihine  does  not  bring 
the  iiyured  vessel  into  view,  by  reason  of  the  clot  covering  it,  or  from  an\ 
other  cause,  the  instrument  must  be  again  a])plied  over  the  nonnal  tniek  of 
the  artery,  either  alongside  the  first  perforation,  or  at  the  anterior  inferior 
angle  of  the  ruinetal  bone;  the  search  must  be  continued  until  the  bleetling 
vessel  is  found,  and  when  that  is  done  it  must  be  ligatured  with  carbolized 
cat^t.  The  coagulu  must  also  be  reraove<l,  and  the  wound  must  l*e  treated 
antieenticall}-.  If  the  symptoms  of  compression  follow  the  injury  veiy^ 
quickly,  the  inference,  in  the  absence  of  other  indications,  is  that  the  artery 
18  wottndcil  near  the  point  where  it  enters  the  skull,  that  is,  near  the  anterior, 
inferior  angle  of  the  parietal  bone,  and  there  the  trephine  should  be  applied. 

The  middle  meningeal  artery  is  Kometimes  torn  in  coses  of  slight  fissure 
of  the  itmer  talde  of  the  skull,  when  the  outer  table  is  uninjurc<l.  Such  a 
case  is  the  following:* — 

A  boy,  of  strong,  muscular  build,  was  struck  on  the  right  temple  by  a  cricket  b&lt 
The  syinproms  of  cerebral  compreseion  ensued,  and  he  died  three  and  one-half  hours 
after  be  received  the  blow.  Autopsy — ^No  bruise  was  found.  Ou  reflecting  the  ^calp, 
however,  a  very  scanty  extmvasaiion  of  blood  was  discovered  undiT  the  right  tem|>onil 
a|>oneuro9i3.  The  external  table  of  the  skull  wa.^  uninjun^d ;  but  there  was  a  glighl 
cmck  which  extended  acro&a  the  inner  table.  At  i\\h  part,  the  middle  meningeal  artery 
nin  in  an  osiseous  canal.  A  piece  of  bone  was  broken  off,  and  the  artery  was  torn  com- 
pletely across  at  thiH  point.  A  clot,  half  the  size  of  the  fist,  lay  between  the  cranium 
and  the  dura  mater,  and  the  corresponding  portion  of  the  bcain  presented  a  distinctly 
bruised  apt>enrance. 

The  operation  of  trephining,  seasonably  performed,  with  antisentie  precau- 
tions ana  antiseptic  after-treatment,  would  pretty  certainly  save  sucn  a  patient ; 


■  Edinbargh  Medical  Jouruat,  vol.  Ui.  p.  191. 
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and  the  case  just  related  serves  well  to  illustrate,  in  other  respects,  the  souud- 

netsA  of  the  views  above  presented. 

But  compound  fractures  of  the  skull,  especially  when  caused  by  tire-arms, 
,*re  not  auirec|uently  attended  by  secondary  hemorrhage  froin  the  middle  menin- 
-^eal  artery^  whifh  will  pmve  fatal  uiiluss  it  in  Huppressed  by  tlio  surgeon  in  a 

timely  manner.     "VMiat  is  the  best  plan  of  treatment? 

lut^vo  cases  of  gunshot  (shell)  fracture  of  the  skull  involving  also  the 

middle  meningeal  artery,  that  were  reported  during  the  war  of  the  Rebellion, 

in  which  the  hemorrhage  was  urn'ontmllaMe  by  other  mcjinrf,  it  wad  jierma- 

luiitly  arrested  by  tying  the  comuiou  carotid  artery.    The  following  is  a  brief 

at*ei)unt  of  them: — 

Private  Wra.  C  Andrews,  Co.  A,  SOtli  lowu  Volunteers,  aged  19^  was  wounded  by 
a  fragment  of  shell  in  rlie  left  temporal  region,  Ht  Vicksburg,  December  28,  1862.  He 
jMrait  treated  in  a  field  hospitid  until  Junuiiry  17,  19^03,  when  he  wu8  udmitU^d  (u  I^w- 
in  HospitaU  St.  Louis.  On  the  I8ih,  hemorrhage  aniouniing  to  twelve  ounces  occurred 
from  the  mitldle  meningeal  artery,  and,  all  other  means  failing,  was  arretted  by  Dr. 
C-  T.  Alexander,  U.  S.  Army,  by  tying  the  common  carotid  artery.  The  hemorrhage 
did  not  recur.  The  jiaiient  was  discharged  from  tlie  service  on  May  28.  He  wajs  a 
pensioner  in  March,  18G8,  and  the  Pension  Examiner  reported  that  he  had  dizziness 
a.nd  faintneds  on  exertion  or  stooping,  and  partiid  aniestheitia  of  the  left  side  of  the  fjice, 
being  compelled  to  keep  his  room  in  the  cold  winters  of  Mudison,  Iowa,  from  liability 
of  the  left  ear  and  Ma  of  the  face  to  be  frozen.  He  continued  in  tolerable  health 
on  June  4,  1872,  nearly  ten  years  after  the  operation.^ 

Sergt.  Joseph  Dougherty,  Co.  6,  69th  New  York  Vols.,  aged  23,  sustained  a  fracture 
of  the  right  pariftnl  bone  by  a  shell,  at  Spott^ylvania,  May  13, 18G4.  He  was  brought 
to  hospital  at  Alexandria.  A  fragment  of  bone  was  removed.  Hemorrhage  trom  the 
middle  meningeal  artery  occurred,  of  such  a  character  as  to  compel  Dr.  K.  Bentley,  U.  S. 
Vols.,  to  ligate  the  common  carotid  artery.  **The  hemorrhage  did  not  recur;  hut  the 
(latient  succumbed  on  the  tturteentb  day,  after  a  series  of  chills  and  other  phenomena 
H>t'  pyiemic  infection.*" 

When  we  are  sure  that  the  hemorrhage  proceeds  from  the  middle  menin- 
geal artery,  we  Hhoiild  ligature  the  external  carotitl,  tif  which  the  middle 
meningeal  is  a  brunch,  instead  of  the  common  carotid  artery;  for  the  ligation 
of  the  former  is  much  lesa  likely  to  be  followed  by  cerebral  softening  and 
itlier  bad.  consequences,  per  scj  than  the  ligation  of  the  latter,  while  it  is  quite 

likely  to  control  the  bleeding. 

In  cases  of  secondary  hemorrhage  from  the  middle  meningeal  artery, 
ad  well  as  in  those  of  primary  hemorrhage,  the  blt*cxlinc;  vessel  should,  if 
|K>;ssible,  be  ligatured  by  the  surgeon  Avhere  it  is  injuretl.  But  wlien  it  is 
not  feasible  to  do  that,  as  will  not  unfrcquently  happen,  while  the  wound  is 
«iippurating,  the  external  carotid  should  be  tied.  Moreover,  the  i>erfomuince 
i»t'  tne  orieration  should  not  be  delayed  from  any  cxi)ectation  that  because  the 
4U*terv  IS  a  small  one,  the  bleeding  can  be  stanched  by  minor  procedures, 
f^hould,  unhappily,  the  o|Xinition  be  deferred  while  the  trial  of  compression 
and  styptics  is  continued  in  such  cases,  the  hemorrhage  will  continimlly  recur 
as  soon  as  the  patient  rallies  from  each  successive  bleeding,  until  6nally  he 
will  become  so  much  exhausted  frc»m  ](»ss  of  blood  that  the  successful  ligation 
of  the  external  carotid  will  be  impossible. 


Woxrsvs  OP  THE  Abdominal  and  Pelvic  Bloodvessels. 

These  wounds  are  extremely  daufferons,  and  their  great  perilousness  results 
from  the  hemorrhage — which  usualty  is  internal,  and  therei'ore  concealed  from 


lied,  and  Barg.  Hist.,  ate,  Vini  Surg.  Vol.,  p.  314. 


s  Ibid.,  pp.  255,  256. 
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view — hy  wbitih  they  are  attended.  The  dicturn  of  Jourdan,  tbat  surgerr 
powerlesa  in  k\^k»iirt  of  arteries  within  the  crauiul,  thoracic-,  aud  ahdomir  __ 
cavities,  should  be  expunged,  because  it  is  not  true.  If  the  surgeon,  wktJi 
cautious  temerity,  explore  a  x><>uetratiDg  wound  of  the  abdoiuei}  or  j*lvi 
with  his  linger,  he  will  not  unfi-equently  discover  that  a  hemorrhage  wLie 
tlireiitens  lite  pniceetls  fn^ni  a  vunsel  which  he  can  ligature  above  and  k-loi 
the  wound  with  earbolized  catgut;  and  thus  he  may  save  his  patient  t'rcrujn 
otherwise  certain  death. 

Extra vasatiou  of  blood  into  the  peritoneal  cavity  may  proceed  frora  woundi 
of  the  alxlominiil  aorta  and  its  branches;  or  from  wounds  of  the  aficendiiig 
vena  cava  and  its  tributaries;  or  from  lesions  of  the  vena  portal  is  and  its 
ramifications;  or  from  lacerations  of  the  viscera,  especially  tlic  liver  and  epleeu* 

The  sudden  occurrence  of  a  copious  extravasation  of  bloo<l  into  the  abdoi 
niinai  i-avity  \a  indimterl  by  ihe  Huddon  apj^earanee  of  the  well-knowu  consti- 
tutional signs  ol'  hemorrhage,  even  without  any  external  bleeding,  in  case< 
where  wounds  penetrate  the  abdominal  cavity  or  involve  tlie  organs  eoutaiued 
in  it.  These  signs  are  pallor  of  the  face,  and  of  the  sur&ce  generally,  from 
blood lessness;  taintness;  smalhiess.  quickness,  and  feebleness  of  the  polsei 
cold  8we-ats,  etc.  A  slow,  gradiuil  bleeding  into  the  abdominal  cavity  majj 
however,  continue  unsuspected  to  a  dangerous  or  even  to  a  fatal  extent,  rt 
slight  are  the  symptoms  caused  by  it.  For  instance,  Follin  mentions  a  <«« 
iu  which  death  resulted  from  the  puncture  of  a  terminal  ramification  of  th( 
mesenteric  artery  by  a  bayonet,  and  in  which  the  hemorrhage  was  not  sua 
pected  until  revealed  by  the  autoj>sy. 

The  hemorrhage  from  a  ruptured  liver  or  spleen  should  be  treated  bj 
placing  the  patient  on  the  injnre<l  side  and  enforcing  absolute  immobility. ^ 
applying  ice-poultices  over  the  injured  nrgran,  ami  by  freely  administerinj 
gallic  acid,  witli  ergot,  and  witli  dilute  sulphuric  acid,  to  assuage  thirst.  15 
allay  paiu  and  quiet  apprehension,  opium  or  morphia  must  be  exhibited.  H 
same  I  dan  of  treatment  should  be  applied  to  all  the  hemorrhages  which  occn 
into  the  abdominal  cavit3^withoutextenmlwotu»d,to  those  from  ruptured  vein 
and  arteries,  as  wtdl  as  to  those  from  ruptured  viscera.  Moreover,  phlebotoin 
must  be  rejected  in  all  of  them. 

But  in  cases  where  there  is  an  extcnial  wound  which  penetrates  tbe  al 
domeu,  the  jwssibility  of  restraining  the  hemorrhage  by  ligaturing  the  injure 
vessel  must  always  be  considered.  It  is  a  disgrace  to  modem  suncci^'  tbi 
patients  should  be  allowed  to  die  of  uitcrnal  hemorrhage,  in  cases  of  wound 
penetrating  the  abdominal  cavity  from  the  front  or  the  sides,  witlioutflii 
effort  being  nnide  to  save  tliem  by  cautiously  exploring  the  wound  with 
finger,  ascertaining  through  the  sense  of  touch  the  source  of  the  hemorrliBgl 
and  securing  the  luceding  vessel  with  carboHzed  catgut  ligatures.  SometinU 
the  blood  llowH  inwanlly  into  the  peritoneal  cavity,  from  a  wounded  art^f 
belonging  to  the  alxlominal  walls,  such  as  the  interaal  epigastric,  in^tea 
of  escaping  extenially.  In  such  a  case,  the  esqdoration  of  the  wound  vrilh 
finger  may  instantly  reveal  the  source  of  the  bk*eding.  And  then  the  surgeo 
can  make  his  patient  secure  without  delay,  by  enlarging  the  wound  so  asl 
bring  the  injured  vessel  into  view,  and  tying  it  on  each  side  of  the  aperttu 
with  carbolized  catgut.  I  have  already  dwelt  upon  the  disastrous  cona 
quences  of  neglecting  this  |ian^inountpr<>ceilure.  I  also  believe  that  oi>enitil 
interi'erenee  should  be  carried  in  this  direction  to  the  utmost  verge  of  tl 
limits  which  prudence  enjoins.  Examples  are  not  wanting  in  which  brancb 
of  the  mesenteric,  epiploic,  gastric,  ana  colic  arteries,  have  been  successftil 
ligatured.  If  the  fiiiicer,  introduced  into  a  wound  j»enetrating  the  bell^ 
recognizee  the  warm  jet  of  a  blcHHling  artery,  the  bleeiling  point  must  l^ 
exposed  and  securely  tied.    It  would  be  more  rational  to  hgature  even 
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rena  cava  or  the  aorta,  than  to  stuff  the  wotind  with  lint  Raturatctl  with 
Mousera  Bolutiou,  as  huA  been  done  in  more  than  one  moi-tal  hemorrhage. 
(Otis.) 

Wnen,  therefore,  the  abdomen  has  been  penetrated  by  a  wound,  and  con- 
siderable bleeding  takes  place,  it  is  necessary  to  seanh  fur  tlie  injured  vessel. 
AXHien  it  cornea  from  one  of  the  nu^senteric  arteries  or  from  the  epigastric, 
the  wound  should  l)e  enlarged  until  the  bleeding  artery  is  exi,K:>sed,  and  then 
ligatures  should  be  placed  on  both  ends.  (Guthrie.)  To  the  dictum  of  Guthne 
just  presented,  I  would  add  that  the  vessel  from  which  the  deadly  hemorrhage 
is  issuing,  whatever  its  name  and  rank  may  be,  must  be  found,  and  litrntured 
above  and  below,  if  imssible.  Effusions  of  blood  into  the  abdomiimt  cavity 
which  do  not  directly  kill  by  syncoi>e,  may  do  so  indirectly.  When  the 
quantity  is  large,  the  blood  fails  to  become  absorbed ;  it  then  decomposes, 
and  causes  death  by  inducing  septicaemia  or  by  exciting  peritonitis.  In 
penetrating  wounds,  therefore, ^after  the  hemorrhage  has  been  supprcs.-^c«l  by 
ligature,  the  extravasated  blood  should  be  evacuated  as  completely  as  pos- 
eible^  and  antiseptic  precautions  should  be  employed. 

Wounds  of  the  pelvic  bloodvessels  have  been  but  little  studied.  In  civil  as 
well  as  in  military  practice,  the  nises  belonging  to  this  group  will  Homctimes 
prenent  the  most  dimcult  as  well  as  the  gravest  problems  to  the  surgeon. 

WoimDS  OF  THE  Common  Iliac  Artery. — ^The  first  ligation  of  the  common 
iliac  artery,  it  will  be  remembered,  was  performed  by  Gibson,  to  suppress  the 
hemorrhagje  from  a  shot-wound.  Our  Army  Medical  Museum  contains  a 
sfiecimen  m  which  the  right  common  iliac  artery  is  peHbrated  by  a  pistol- 
ball.  A  wood-cut  illustrating  this  sjMjcimen  has  alreaily  been  presented. 
(Fig.  296,  Vol.  11.,  p.  198.)  Tlie  patient  survivetl  the  casualty  twelve 
minutes;  and  had  a  competent  surgeon  been  at  hand,  the  injured  vessel 
might  have  been  success  in  fly  tied  fui  each  side  of  the  perforation,  the  main 
tnmk  meanwhile  being  tirmly  compressed,  and  the  distal  ligature  first  ajt- 
pliod.  Bogros,  in  Velpeau's  presence, dissected  a  subject  with  a  similar  wound. 
Larrey*  recortls  a  case  of  aword-puncture  of  the  iliac  vein  and  artery,  ti-eated 
apparently  with  8U(?cess  by  provisional  compression  and  the  method  of  Val- 
aolva.  Such  instances,  however,  are  rare  j  but  wounds  of  tlie  bmuclics  of 
these  vessels— of  the  gluteal,  pudic,  obturator,  and  sciatic  arteries — ofteii  come 
under  treatment,  ana  their  matiagement  requires  the  utmost  discrimination.* 

During  the  late  civil  war,  hemorrhage  was  the  most  important  comjdii.'a- 
tion  in  numerous  cases  of  woimds  penetrating  the  pelvis,  and  in  many  of 
them  the  precise  source  of  the  bleeding  was  not  determinwl.  It  was  not 
always  decided  even  whether  the  bleeding  vessels  were  branches  of  the 
external  or  of  the  internal  iliac.  In  no  region,  too,  was  the  application  of 
the  canlinal  rule  of  ligaturing  a  wounded  vessel  above  and  below  the  lesion 
more  difficult,  and  in  none  were  the  consequences  of  neglecting  this  rule 
more  disastrous,' 

Wounds  of  the  Internal  Iliac  Artery  — The  primary  lesions  of  this 
TQSBel,  like  those  of  the  common  iliac  artery,  but  sehlom  receive  surgical 
treatment,  because  death  from  hemorrhage  too  speedily  ensues.  A  case, 
however,  is  reported  in  the  histf)ry  of  the  late  civil  war,  in  which  this  artery 
appears  to  have  been  wounded  by  a  muskct-balU  and  the  man  was  taken  to 
a  neld-hospital,  wliere  he  die^l  from  internal  hemorrhage  ti^t^n  hours  after 

1  Cllnfqae  Chfrargloale.  1829,  t.  lit.  p.  156. 

*  Medical  and  Surgical  History  of  the  War  of  the  RebelUon,  Second  Sorg.  VoL,  p.  323. 

»  Ibid.,  p.  325. 
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Showing  the  Moo^vmhI*.  s*rrM,  Md  vU««rft  of  Ih*  p«lTl«. 

the  oasnalty.*  Moreover,  there  are  six  cases  of  gunshot  wound  of  the  pel- 
vis rcj>orted,  iu  which  sevondar*/  hanorrhaffe  occurroil  from  lesions  of  the 
internal  ilinc  artery,  In'tween  the  twelfth  and  twcnty-tiivt  dnvs,  and  death 
<'nHued.*  The  tunios  of  the  artery  in  eiieh  inslanee  were  prohuuly  hruifte<l  by 
tlie  missile,  and  wUeii  the  disintegrateti  tissue  wa.s  separated  from  the  sound 
tissue  hy  ulcenition,  the  artery  was  opened,  an<l  heniorrhase  ensued.  In 
three  eases  the  internal  iliue  artery  wa**  ligatui*ed  oii  Hunters  plan  to  sup- 
press the  lieniorrluiire  fn)ui  a  wounded  bmnch,  but  without  suceeiw  in  ever)' 
ine*ta]ice.' 

In  the  following  case,  the  inferior  hemorrhoidal  arteries  were  wounded  by 
a  conoi<lal  musket-ball,  and  death  took  place  from  secondary'  hemorrhage  on 
the  fortieth  day : — 

A  soldier,  agt'd  20,  wounded  May  8,  18G2,  in  the  buttocks  and  rectum,  liad  hemor- 
rhages several  times  wlik-h  were  checked  by  liquor  ferri  persulph.  and  opium,  until 
June  16,  when  hnnorrlmge  agtiin  occurred  from  the  bowel,  and  he  died  in  half  an 
hour.  Ntcrotcopy — Tlie  bull  entered  the  pelvis  at  the  obturator  foramen,  passed  directly 
through  the  rectum,  broki'  off  the  spinous  process  of  the  ischium  of  the  opposite  side^ 
and  lodged  in  the  fibres  of  the  gluteus  me<lius.  The  bleeding  vessel  was  one  of  the 
inferior  hemorrhoidal  arteries;  the  s{>iice  between  the  sacrum  and  rectum  was  filled 
with  coagula  j  the  recto-vesicat  told  was  elevated,  and  its  peritoneal  surtace  was  dark 
in  color.* 


»  Ibid.,  p.  331. 

»  Ibid.,  pp.  332.  334. 


>  n>id..  pp.  330,  331 
*  Ibid.,  p.  326. 
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WorNDS  OF  TUE  Iliac  Veins. — A  few  cusea  were  reported  during  the  late 
civil  war  in  which  trauumtic  IohIous  of  the  pelvic  veiua  were  the  most  im- 
portant complications.  Wounds  whicli  open  widely  tlie  common  iliac  vein  or 
ltd  two  j^rincipal  tributaries,  as  a  rule,  prove  quickly  mortal  from  the  primary 
blee^liug.  There  is,  however,  a  coae  recorded,  in  which  n  couoidal  musket- 
ball  |Hinetrated  the  pelvis  through  the  right  ischiatic  notch,  and  divided 
the  corresf>onding  internal  iliac  vein,  the  man  surviving  more  than  twenty- 
four  hours.  On  0}»oning  the  abdominal  cavity  alter  death,  it  was  found  to 
}ye  full  of  blood.*  In  cases  wliore  the  external  iliac  vein  is  wounded,  or  the 
femoral  vein  near  its  entrance  into  the  pelvic  cavity,  sliould  the  primary 
hewiorrhage  be  suppressed,  gangrene  of  the  contwitouding  extremity  does 
not  of  necessity  ensue,  as  I  nave  already  shown  in  the  section  on  wounds 
of  veins. 

The  s^nptoms  resulting  from  an  intra-pelvic  extravasation  of  blood,  when 
the  ouantity  is  small  or  but  modemte,  may  be  obscure  or  alnioHt  wanting. 
Bauuens,  however,  mentions,  as  a  characteristic  sign  that  a  quantity  of  blood 
is  being  collected  in  the  pelvis,  the  incesBant  and  insupportable  desire  to 
micturate,  which  is  caused  by  the  piressure  that  is  exerted  on  the  bladder  by 
the  extravasation,  and  which  is  present  although  there  is  no  urine  in  the 
vise  us. 

In  some  cases,  important  aid  in  diagnosing  the  lesions  of  the  pelvic  blood- 
HOiiuela  mav  be  obtained  by  introducing  the  hand  into  the  i*eotum,  as  luos  Wn 
practised  m  two  instances  bv  Professor  II.  B.  Sands,  of  New  York.*  By 
manual  exploration  with  tlie  han<l  in  the  rectum,  the  condition  of  the  lower 
yiart  of  the  abdomiiud  aorta,  and  of  the  common,  internal,  and  external  iliac 
arteries,  can  be  satisfactorily  ascertained.  By  the  Hame  means  pressure  can 
l>e  directly  applied  to  the  common  iliac  artery  as  well  as  to  the  external  and 
internal  iliacs,  so  as  to  readily  control  the  tiow  of  blood  through  them,  as 
Dr.  Woodbury  liad  already  shown.'  Tlie  bowel  should  be  evacuated  by  a 
large  enema  of  warm  water.  The  hand  anointed  with  lanl,  and  the  fingers 
folded  into  a  cone  (the  patient  !>eing  HnieHthetized),  is  gradually  introduced 
into  the  rectum  with  its  dorsum  toward  the  sacrtinK  till  it  reaches  the  siLcnioid 
flexure,  when  the  hand  may  be  pronated,aud,as  the  vessels  arediivctly  under 
the  fingers,  they  may  then  be  exuminiHl  or  coniprcssi^l  at  will.  The  sphincter 
recovers  it*  tone  in  a  few  days,  and,  if  the  hand  be  slowly  introduced,  lacera- 
tion is  not  apt  to  follow. 

To  suppress  hemorrhage  from  the  external  iliac  vein,  when  wounded,  it  will 

icrally  l>e  necessary,  as  in  cases  where  the  femoral  vein  is  wounded,  to  liga- 
tbre  the  eorres{>onding  connnon  femonil  artery. 

The  mo*le  of  applying  instnmieiital  compression  to  the  abdominal  aorta,  or 
the  primitive  iliacs,  with  Listers  (»r  EricliKcn's  artery  compressor,  or  Skey's 
or  Pancoast  s  abdominal  tourniouot,  1  have  ahvady  pointed  out  (pp.  74, 
127).  Operative  pn>cedun»s  KhouSd  be  jiuslied  to  the  utmost  bound  of  pru- 
dence when  the  [telvic  arteries  are  wounded.  In  cases  whei-e  gunshot  mis- 
siles penetrate  the  pelvis,  the  liability  to  the  occurrence  of  secondary  hemoi^ 
rliage  from  contusion  of  the  internal  iliac  artery,  or  its  branches,  should 
always  be  remembered,  and  providcil  for  us  far  as  poHsible. 

Tlje  timely  application  of  instrumental  ])ressure  to  the  common  iliac  artery, 
together  with  the  enforcement  of  al>solute  immobility  of  tlie  patient,  in  c^ses 
of  liemorrhage  (whether  primary  or  secondary)  from  woimds  jicnetrating  the 
pelvis,  where  ligatures  cannot  be  applied,  may  possibly  so  restrain  the  bleed- 
mg  that  an  occluding  .clot  of  a  permanent  i-liaractcr  will  plug  the  orifice,  or 
that,  at  least,  a  traumatic  aneurism  amenable  to  treatment  may  result 


'  Ibid.,  p.  1JM>. 

»  Ibid.,  Jauuarjr,  1874. 


■  Am,  Joam.  Med.  Suiencvs,  April,  1&81,  pp.  366-373. 
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Traumatic  Aneurism.  ^^| 

Definition. — A  traumatic  aneurism  is  a  tumor  filled  with  blood  poured 
out  from,  and  communicating  with,  the  canal  of  a  wounded  artery.  Between 
traumatic  and  spontaneous  aneurisms  there  is  another  important  distinction: 
namely,  tljat  in  the  furmer  there  usually  exists  before  the  accident  a  sound 
condition  of  the  injured  vessel,  whereas,  in  the  latter,  the  arterial  tunics  are 
diseased. 

Etiology. — Traumatic  aneurisms  are  (rause<l  by  punctured,  contu8e<l,  la< 
rated,  gunshot,  and  incised  wounds  of  arteries,  ana  I  liave  already  presents 
many  examples  of  them  in  the  forgoing  pages,  while  discussiug  the  Bevei 
kinds  of  arterial  wound. 

Varieties. — Of  traumatic  aneurisms,  two  varieties  are  recognized :  (1)  tb( 
diffused;  (2)  the  cijTuinsanbed.  Each  variety  may,  and  often  does,  exist  with- 
out an  external  wound. 

L  Diffused  Traumatic  Aneurism. — The  diffused  variety  occurs  iramc-^ 
diatoly  after  the  puncture,  rupture,  or  division  of  an  artery  when  there  is  no 
external  wound ;  or,  if  there  is  an  external  wound,  when  it  is  valvular,  ooH 
]>cn.hunce  close<l   in  some  other  way,  so  that  the  blood  cannot  outwardl^H 
escape.    Thus,  the  diffused  variety  of  traumatic  aneurism  consists  of  an 
extravasation  of  blocHlinto  the  connective  tissue  of  the  jmrt.     It  is,  in  real- 
ity, not  an  aneurism  at  all,  but  a  wounded  artery  with  internal  or  concealed 
hemorrhage,  instead  of  external  blee<ling.    The  tendency  of  a  diffused  aneu- 
rism is  to  constantly  extend  itself,  or  to  expand  by  stretching  and  K'jtarating 
the  anatomical  components  of  the  part  wherem  it  is  situatecl,  and  filling  the 
space  witli  soft  coa^ula,  until  it  bursts  oi>en  from  the  mechanical  distensioi^^ 
of  tlie  |iart ;  or  until  inliammation,  abscess,  or  sloughing  takes  place,  whenjH 
an  external  opening  being  formed,  the  patient  will  perish  from  hemorrhaged^ 
unless  the  surgeon  by  timely   interference  stop  the  bleeding.     If  left  to 
themselves,  these  tumor's  never  undergo  spontaneous  cure. 

Symptoms, — The  diffused  variety  of  traumatic  aneurism  is  a  subcutaneous, 
soft,  and  fluctuating  tumor,  often  of  con^iidcrable  size,  containing  extrava- 
sated  blood,  and  rising  up  or  apix-ariug  immediately  or  very  soon  after  the 
wounding  of  an  artery.  At  first  the  skin  covering  it  is  not  affected  ;  but  in 
a  few  days  it  fnxpentlv  becomes  discolore<l  with  ecchymoses,  caused  by  the 
intiltiiition  of  blooil.  *lf  the  aperture  in  the  artery  be  large  and  free,  the 
tumor  will  exhibit  pulsation,  synchronous  with  the  heart-beat,  accompanied 
by  a  thrilling,  purring,  or  jarring  sensation,  and  often  by  a  loud  bnnt.  lU 
however,  the  injured  artery  be  small,  or  if  the  aperture  in  the  arterial  tunics 
be  oblique,  or  of  a  limit^xl  size,  or  obstructed,  there  will  be  no  distinct  pulsa- 
tion or  bruit ;  in  such  cases,  the  tunmr  will  be  indolent  and  semi-fluctuating, 
or  will,  perhaj»s,  exhibit  an  impulse  which  is  communicated  to  it  by  the  suOjiH 
jaccnt  artery.  In  the  section  on  hiccnited  wounds  and  ruptures  of  arteriefl^l 
I  have  presented  many  examples  of  diffused  trauniatic  aneurism  in  which 
there  was  neither  pulsation,  nor  thrill,  nor  bruit.  The  size  of  an  aneurism  of 
this  variety  will,  in  great  measure,  be  deterniiued  by  its  locality.  For  iuBtauee, 
in  the  armpit,  where  the  subcutaneous  connective  tissue  is  veiy*  loose,  or  at 
the  root  ot  the  neck,  or  in  the  thigh,  it  may  rapidly  attain  a  very  great 
bulk ;  whereas,  in  the  jmlm  of  the  hand,  or  at  the  l>cnd  of  the  elbow,  in 
consequence  of  the  strength  and  resistance  of  the  fuscije,  its  gn)wth  is  corres- 
|>ondingly  restricted,    "VVheu  tlie  blood  is  suddenly  effused  in  great  quantity, 
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in  a  traumatic  aneurism  of  the  ftxillury  or  femoral  region,  all  the  constitu- 
tional signs  of  hemorrhage — pallor,  etild  sweating,  puLscledHne88,  and  syn- 
<^pe — may  arise ;  and  Bomctimee,  in  such  vix^^^  death  from  antemie  exhaus- 
tion, as  well  as  from  Byuoojie,  may  ensue.  Of  this  I  have  already  presented 
a  number  of  illustrative  cases. 

TVmt/nent — Diflused  traumatic  aneurisms  require  the  same  treatment  as 
wounded  arteries,  which  has  alreiuly  L>een  minutely  set  forth  in  the  foregoit»g 
[taged.     Erichsen  well  observes ; — 

Tbe  treatment  of  these  cases  m\ist  be  conducfed  on  precifielythe  same  plan  as  that  of 
an  injured  artery  communicating  with  an  external  wound,  the  only  difference  being, 
tb&tf  in  the  ca&e  of  the  ditfu.«ed  tniumutic  aneurism,  the  aperture  in  the  artery  opens 
into  an  extravasation  of  bioo«l,  instead  of  ujion  llie  auriace.  We  must  especially  be 
upon  our  guard  not  to  be  led  away  by  the  term  aneurism  that  has  been  applied  to  these 
coses,  and  not  to  treat  such  a  condition,  resulting  from  wound,  by  the  means  that  we 
employ  with  success  in  the  management  of  that  disease/ 

Tlie  safety  of  the  patient  cenenilly  depentls  upon  exposing  the  injured  art^^ry, 
and  ligaturing  it  above  ana  below  the  lej^ion.  In  deeply-seated  arteries,  r.  </,, 
the  glut«il  in  the  buttock,  or  the  posterior  tibial  in  the  calf  of  tlie  leg,  this  is 
not  always  an  easy  operation.  In  some  cases,  however,  compression  with 
abeolatequietude  of  the  injured  part  should  be  tried  before  resorting  to  liga- 
tion. Wneu  arteries  are  ruptured  by  fragments  of  bone  in  simple  fractures 
of  the  leg  or  thigh,  com[»resdion,  digital  or  instrumental,  continuous  or  intci> 
raittont,  should  be  applied  to  the  main  trunk  of  the  femoral  artery.  This, 
together  with  the  immobility  of  the  injure<l  limb  and  the  moderate  degree  of 
pressnre  on  the  tumefaction  which  are  funiished  by  the  dressings  of  the  frac- 
ture, has  proved  much  more  successful  in  such  cases  tlian  any  other  plan  of 
treatment,  as  I  have  already  shown  in  the  section  on  UiPemtetl  wounds  and 
ruptures  of  arteries.  So,  too,  in  cases  where  the  axillary  artery  is  ruptured 
in  rednciug  old  di8h>eation8,  and  a  diffused  aneurism  forms  in  conse<|uence 
thereof,  compression  should  be  applied  to  the  subclaxnan  artery  over  the  first 
rib  by  means  of  a  door-key,  while  the  arm  is  immovably  fastenefl  to  the  chest 
by  a  roller,  as  I  have  alrea*ly  pointed  out  in  tlie  same  section.  Should  com- 
pression fail  in  either  class  of  cases,  deligation  of  the  main  artery  on  the 
plan  of  Hunter  will  generally  succeed,  provided  the  arm  be  kept  immovably 
nxed  to  the  chest  in  one  class  of  cases,  or  the  leg  be  held  motionless  by  tjio 
fracture  dressings  in  tlic  other.  But,  in  cjiscs  where  immobility  of  the  in- 
jured ^lart  cannot  be  secured,  the  wounded  artery  should  be  laid  Imre  atid 
ligatureil  alxive  and  below  the  lesion,  that  is,  the  "  old  operation"  for  aneu- 
rism should  be  performed  without  delay,  Wlien  an  aneurism  upon  which 
the  "old  operation"  is  about  to  be  performed  is  so  situated  that  the  circula- 
tion in  tlie  main  artery  cannot  be  controlled  by  digital  compression,  nor  by  a 
tourniquet,  nor  by  Esmarch's  elastic  ligature — as,  for  example,  at  the  root  of 
the  necic — the  surgeon  should  commence  the  operation  by  making  a  puncture 
just  large  enough  to  admit  one  or  two  fingers  of  his  left  hand,  which  lie 
sho(dd  quicklv  thrust  into  the  swelling  in  such  a  manner  as  to  ]>]ug  up  the 
orifice  in  the  mteguments;  with  a  finger  he  should  then  search  tlic  bottom  ot 
the  cavity,  and  find  the  aperture  in  the  wounded  artery,  be  it  primitive 
ffirotid  or  subclavian ;  and  with  a  finger  or  fingers  he  should  cover  the  aper- 
ture in  the  wounded  art*^^ry  so  as  to  prevent  any  outflow  of  Idood  from  it 
while  he  lays  the  tumor  freely  open,  removes  the  coacula,  and  ligatures  the 
artery  on  each  side  of  the  lesion,  as  was  done  in  the  following  instance, 
during  the  late  civil  war: — 


Science  and  Art  of  Surgery,  vol.  i.  p.  1G2. 


INJUaiKS  OF   JlLO0l»VESStUJ». 


I 


A  fioldier,  aged  23,  wa«  wounded  in  the  right  side  of  ihe  neck,  at  Anfietam,  SepT 
tember  17,  l»03f,  by  a  buckshot  whicli  hit  the  common  carotid  artery.  A  diffused  trau- 
matic aneurism  etisued.  On  the  30th,  the  tumefaction,  already  euurmous,  was  nipidly 
increaaing;  it  crowdetl  the  trachea  considerably  to  the  left  aide.  Th.*  covering  of  the- 
aneurism  was  tense,  and  pulsation  with  a  bard  thrill  was  perceived  on  iial|>ation.  A 
plug  of  lint  held  firmly  by  clotted  blood  tilled  up  the  wound.  Dr.  R.  F.  Weir,  U.  S. 
Army,  having  carefully  assigned  their  dutiejj  to  his  a^^istants,  withdrew  the  plug,  and 
quickly  enlarged  the  wound  with  pmbe-pointed  instruments,  suffirit^nlly  to  admit  two 
of  his  fingers  to  the  bottom  of  the  cavity.  He  *'  was  so  fortunate  as  to  reach  and  com- 
press the  opt^ning  in  the  urtery  with  very  little  difficulty,  and  thus  effectually  control 
the  hemorrliage.  Througliout  the  whole  of  the  operation  it  was  noticed  with  wimt 
ease  ibe  bletrding  from  the  artery  wbj*  checked — so  little  pressure  was  required.  The 
clots  were  turned  out,  and  the  incision  prolonged  downward  to  the  clavicle^  and  upward 
about  one  inch — the  length  of  the  entire  incision  being  three  and  one-fourth  to  four 
inches."  Ligatures  were  passed  around  the  artery  with  Mott's  aneurism  needle 
(Fig.  437),  below  and  above  the  aperture,  **  which  the  end  of  the  fore-finger  neatly 


Fifi.  437. 


Mou'i  anenrtftni  D»*dl«. 

closed."  Less  than  eight  ounces  of  blood  were  lost  during  the  operation.  Death,  how- 
ever, ensued,  from  a  gunshot  lesion  of  the  spinal  cord,  and  from  cerebral  softening. 
Nevertheless,  the  case  very  clearly  shows  the  entire  feasibility  of  this  operation  for 
ditfu^ed  traumatic  aneurinms  at  the  root  of  the  neck.^ 

The  wound  after  the  *'old  operation"  for  aneurism  caunot  l>e  healed  like 
an  ordinary  incimxl  wotnid,  but  luUi^t  be  left  tog:rnnulate;  and  great  attention 
inuHt  bo  jiaid  to  the  dredBing.  Having  cut  olt*  the  cuds  of  tlie  farhdlixed  oat- 
gut  ligjiturew  elofie  to  the  knots,  and  L^arefully  wanhe*!  out  the  iiivity  with  a 
solution  of  pota88ium  permanganate  or  of  Ixiracic  acid,  and  aften\ard  well 
sprayed  it  with  crarbolic  acid,  a  drainage-tube  should  be  introducetl  ;  and  over 
all  gnould  l)e  placed  some  carJx*lize<l  lint  or  very  soft;  oakum.  Afi  doou  as 
suppuration  begins,  the  wound  must  be  dres-scnl  untiseptically  ever^  night 
and  latjrnintr.  The  oonstitiitittnal  stale  of  the  mtient  must  be  provided  for 
by  administering  imtrient*,  stimulants,  and  tonics, 

IL  CiRcrMSCRiBED  Trai'matic  Aneurism. — This  variety' of  aneurism  does 
not,  as  a  nile,  present  itself  until  Home  time  after  the  injury  that  causes  it 
occurn.  Lj  it,  the  blood  that  escajies  I'rtnn  the  canal  of  tlie  iiyured  artery  is 
inclosed  by  a  distinctly  formed  sac,  which»  in  one  large  class  of  instances, 
consists  of  the  exteniaf  coat  together  with  the  slicath  of  the  injured  artery, 
and,  in  another  large  class,  of  laminte  of  lonnectivc  tissue  condenscMl  hy  tlu* 
exmnsion-pressure,  and  h}'  the  jtroiiucts  of  inflammatory  irritation. 

The  accomi>an3*ing  W(»ml-cut  (Fig.  4G8)  illustrates  the  first-mentioned. 
clas6: — 

It  represents  a  preparation  belonging  to  our  Army  Medicjil  Museum,'  of  ft  circum- 
iicribed  aneuriftm  of  the  sujn^rior  mesenteric  arten.',  in  which  the  sar  consists  of  the 
outer  tunic  and  the  sheath.     The  inner  and  middle  coats  of  the  artery  have  bui^t  ;  and* 

<  Med.  And  Surg.  History,  etc.,  First  Surg.  Vol.,  pp.  456,  457. 
>  Bpecinien  S03,  Sect.  II. 
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}ikHOUcli  as  no  atberomatous  change  ia 
fikernible  in  them,  and  nothing  a(>- 
yaoi  to  ttcouunt  t'ur  a  6[>ontaneous  rup- 
tuit,  it  is  believed  that  ibey  were  lace- 
ntwl  by  sume  Iniunintic  cause.  Thv 
tumor  was  recognized  by  its  |>08i(ion 
andpul«tiun  during  ttie  life  of  tlie  pa- 
ttMi,  who  died  of  another  dist^m; ;  but 
ibrantecedent  history  is,  unfortunately, 
recorded.*  This  sort  of  circum- 
iraumaiic  aneurism  is  often  pro- 
Aned  by  blows  and  strains  ;  and  I  have 
ptwnted  a  considerable  number  of  ex- 
oT  it  in  the  foregoing  pagt^s. 
ner  and  middle  coals  of  the  in- 
artery,  on  being  torn  through  in 
ti)i&  nuinner,  gape  open,  and  the  prest^ure 
of  the  bhwd-strenm  expiinds  the  outer 
tunic  and  the  sheath  into  an  aneurismal 
tumor. 

The  other  frecjuent  Rort  of  cir- 
ttituieribed  traumatic  aueurisiii  is 
Ultutratod  bj  the  following  wood- 
«rut(Fig.  439):— 

It  also  represents  a  preparation  be- 
IttDgiag  to  our  Army  Medical  Museum," 
which  waa  obtained  from  the  following 
cue:  A  »oldier,  aged  28,  received  a 
&Iiut-wound  through  the  right  shoulder 
and  valU  of  the  upper  part  of  the  ibo- 
Tix,  implicating  also  the  axillary  artery, 


Fig.  433. 


Circamvcribed  tnniBstie  aatarUm  of  tba  Baparlot 
mtiianUric  art«r/. 


Flff.  439. 


F 


CirruiKTib*4  mumfeUc  Aoearttm  of  the  ri^ht  uUlftrjr  artery :  llgMnre  of  tb«  anbcUrUB  perfonud  too  lat«. 

0,  1863.     TI»e  external  wound  appears   to  ]m\e  healed  without  any  trouble. 
...  however,  an  aneurism  wus  developed  from   the  wounded  ;ixillury  artery  in 
.Uurf  part  of  the  following  month  (July),     On  the  28tli  of  that  motith^   "  the  true 
of  the  disease  became  manifest/'  on  making  a  careful  examination,  "  us  the  pul- 
of  the   tumor — at  that  lime  about  the  size  of  u  hirge  horse-chestnut — was  very 
^>l»«nt;  and,  u[ion  auscultation,  the  aneurisraal  bruit  could  be  distinctly  heurd,  cor- 

'  Med.  and  Snrg.  Uist.  of  the  War  of  the  Rebellion,  Second  Surg.  Vol.,  p.  25. 
*  9|H^.  2iS09,  S«ct.  I. 
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responding  wiih  the  contractions  of  the  left  ventricle  of  the  heart."  The  trealmeni  b; 
compression  waft  tried  in  vnin.  By  August  It),  the  tumor  had  becomi^.  much  larger, 
and  now  caused  jrreat  pain.  It  was  decided  to  ligtilure  the  subclavian  artery ;  biil» 
early  the  next  morning  the  aneurism  broke,  and  discharged  from  thirty  to  forty  ounceaof 
blood.  The  ojierBtion  was  j>erfornu'd,  but  dejith  occurred  six  hours  afterward,  in  con- 
sequence of  [he  previous  loss  of  t>loo<l.'  In  this  ca^e  the  external  wound  healed,  but 
the  injured  tunica  of  the  axillary  artery,  which  doubtless  were  tcxturally  disorganized 
by  the  graw?  or  bruise  caused  by  the  impact  of  the  missile,  slowly  gave  way,  and,  as 
they  yichled,  tlie  extravasation  of  blood  was  restrained  by  laminze  of  connective  tiBfue 
thickened  by  the  products  of  inflammatory  irritation,  which  ultimately  formed  il.e 
aneurismal  sac. 

Besides  these,  wbkli  are  the  conimon  forms  of  circumscribed  traumatic 
aneurism,  two  others  uiv  oiM*a»ioimlly  met  with.  One  of  them  is  hcniitd 
aneurism,  an  excellent  exumjde  of  which  is  re}K>rt;e<l  in  tlie  American  Jour- 
nal of  the  Medical  ^ioicvs} 

In  this  case  a  small  slice  hud  been  accidentally  cut  off  from  the  sheath  and  outer 
tunic  of  the  brachial  artery,  about  two  and  one-half  inches  above  the  place  of  it*  divi- 
sion in  an  amputation  of  the  arm.  Secondary  hemorrhage  of  an  alarming  charRcter 
occurred  from  the  stump,  a  consultation  was  held,  aneurism  of  the  brachial  artery  was 
diagnosed,  and  reamputation  was  recommended  and  performed.  Kxamination  of  the 
reamputated  portion  showed  a  hernial  aneurism  of  the  brachial  artery  about  two  and 
a  half  inches  above  the  ligature,  where  a  small  piece  of  the  external  coat  had  been 
shaved  otf  by  the  amputating  knife.  Through  this  0]>ening  or  ring,  one-eighth  of  an 
inch  in  diameter,  the  inner  and  middle  coats  of  tlie  arler^'  protruded,  forming  an 
aneurismal  tumor,  nt  least  half  an  inch  in  diameter,  and  reminding  one  of  the  protru- 
sion of  a  femoral  hernia  through  its  ring.  The  secondary  bleeding  liad  issued  from  a 
rent  in  the  walls  of  this  aneurism.     Afterward  the  case  did  well. 

In  the  second  of  these  two  rare  fonnfl  of  circumBcribed  traumatic  aneu- 
rism, all  the  nrti'Hal  tunics  Imve  heou  jierfonitod,  but  the  sac  couHKt«  only  ol 
the  external  tunic  and  the  sheath.      It  ui*nally  uri&es  from  a  small  lumcturei 
of  a  large  artery,  HUch  a.s  the  axillary  or  the  femoral.      At  first,  the  bleedingi 
18  profuse,  but,  being  stopjtcd  by  local  compression,  the  external  wound  ana 
the  wound  of  the  artery  both  heal  up.     Afterward  the  arterial  cicatrix  gra- 
dually yields,  forming,  at  the  end  of  wt^ks  and  months,  a  tumor  which 
pulsates  excentric^illy,  with  distinct  bruit  and  thrill,  and  presentei  all  the 
eymptoms  that  characterize  an  uneurinm  fiMm  diseai*e.    The  r*ac,  too,  ig  quite; 
distinct,  beitig  formed  by  dilatation  of  the  cicatrix  in  the  sheath  and  external; 
coat  of  the  artery,  without  any  blood   being  eflused  into  the  surrounditig] 
tissueB.     (Erichsen.) 

Symptoms. — The  circumscribed  variety  of  traumatic  aneurism  is  usually 
losw  magnitude  tlum  the  diffused,  while  it  is  much  more  tentie  and  ehai-jdyi 
detined.  It  pulsates  exoentrically,  and  exhibits  the  aneurismal  bruit  and 
thrill.  It  irrourt  soft  ou  compix'ssing  the  parent  trunk,  and  its  ]*ulsation, 
bruit,  iind  ttirill  cease,  to  return  again  on  disiHjntinuing  the  jireseure. 

T/'mtincn(. — At  first  compression  should  always  be  tried,  and,  shouhl  it 
fail,  ligation  nuist  be  resortetl  to.  In  trwiting  circumstTibed  aneurisms, 
traumatic  as  Widl  as  s]x)ntaneou8,  ligatures  have  Ijeeu  ajiplietl  according  to 
the  plans  of  Anel,  Tlunter,  and  Bnisdor,  as  well  as  accortling  to  the  method 
of  Antyllus,  which  is  tla*  ''ohl  n|>enition." 

On  July  14,  lftG3, 1  li^tured  the  let't  subclavian  artery,  on  Hunter's  plai»,  for  circum- 
scribed traumatic  aneurism,  in  a  Confederate  captain,  aged  31,  who>  on  June  21,  had 
been  shot  throu*;h  ilic  left  shoulder  by  a  conoidal  coirbine-ball  which  severed  the  axil- 
lary artery.     The  bleeding  ceased  s|>ontaneou8]y,  the  wound  healed   kindly,   and  the 

'  Med.  iinrt  Snrg.  Historv  of  ilie  "War  of  tbe  Kebellion,  KIr«t  Surg.  Vol.,  p.  546. 
*  No.  for  October,  1866,  pp.  417,  418. 
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outrun  ihoirtiLf  wh«r«  the  Ilfmtan  li  applied  la  Aoel**.  Hnnier'i,  Brudor*!,  attd  Wardrop't  op«rftlloD*.  (A.) 
la  Aa«r«  opentiDO  the  UK>lnr«  li  applied  to  llie  irt<>r7  oa  the  rardimo  clde  of  the  l»«loa,  hot  b«tw«ea  It  and  th« 
Int  colUtsiml  breach.  (H.)  lu  HoDter'i  op«imtlua  tiif«  llgmtor*  U  apptlod  to  th*  malu  Irook  oa  thn  cardlar  lide 
of  the  l«al«tD,  At  a  point  much  farther  from  the  lesSoD,  and  above  the  flrat  collateral  bratich.  (B.)  Id  Briftdor'a 
op«raUOQ  the  Utjature  la  applied  lu  the  oialu  truuk  oa  the  dt«tal  side  of  tbe  lesiuD.  (W.)  lo  Wardrop'»  modtflcadua 
of  Brsedur'a  operation,  the  lltCKla'o  *'  appll«d  to  ft  tnuub  Ofi  Ihe  illaUl  side  uf  the  leiluo. 

lesion  of  the  artery  gave  no  trouble  until  July  12,  when  a  circumscribed  traumatic 
aneurism  as  large  as  a  pullet's  egg  was  discovereil.  Between  the  1  '2tli  nnd  I  -tth  tlie 
tumor  grew  bo  rapidly  that  I  feared  to  experiment  witli  compression,  lest  niLMinwliile  a 
rupture  of  the  sac  might  eni»ue.  It  wh£  ho  distinctly  cireumgcribed,  and  resembled  a 
spontaneous  aneurism  so  closely  in  look  and  feel,  that  I  thought  Hunter's  o[H^ration 
would  almost  certainly  succeed,  and  accordingly  I  {>erformed  it.  The  wound  made  by 
the  operation  did  well,  and  the  ligature  came  away  on  the  eighteenth  day.  Not  so, 
however,  with  the  aneurism;  for  on  July  19  the  sac  suppuratfil,  ami  discliarged  its 
contents  through  the  anterior  orifire  made  by  the  missile.  The  flow  of  purulent  matter 
frtjm  the  sac  continued.  On  August  C,  a  violent  secondary  liemorrbage  occurred,  and 
several  times  recurred,  until  the  patient  died,  on  the  2Dtb,  worn  out  by  the  suppuni- 
lion  and  the  loss  of  blood.  Autopst/ — The  distal  end  of  the  artery  was  found  clo»e<l. 
Tlie  proximal  end  was  found  open,  and  from  it  the  secondary  hemorrhage  liad  issued, 
the  blood  being  derived  from  a  reflux  through  the  axillary  branches  into  the  axillary 

LlraUoa  of  Ui«  left  tttbeUrtan  artery  for  elrcomicrlbed   trmamatle  aaeartan  of  Uia  aiUlnrr;   fUivre  from 
aecoadary  tiemorrhat;r  occarrlng  is  the  wound. 

trunk,  and  so  through  its  open  mouth,  on  the  establishment  of  a  collateral  circulation. 
The  only  Of>eraiion  which  could  have  prevented  tliis  mishap  was  the  old  one.  The 
artery  is  preserved  as  a  preparation  in  our  Army  Medical  Museum.*  Il  is  also  repre- 
sented in  the  accompanying  wood-cut  (Fig.  441),  In  all  cases  like  this,  the  "old 
"Deration"  will  afford  a  much  better  chance  of  S44ving  the  patient  tlian  the  operation  of 
Hunter  or  of  Anel.     The  best  methwl  of  peribrming  the  "  old  oj»eration"  in  the  arm- 


1  Bp«c.  1G84,  S«ct  I. 
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pit  I  have  already  described  with  minuteness,  while  describing   the  lacerated  wounos 
and  ruptures  of  the  axillary  artery  (p.  lOOJ.     It  is  unnecesaary  to  repeat  it  here.  n 

On  July  16,  1863, 1  was  brought  as  consultant  to  the  Post  Hoepitul  at  Camp  Barry^  ^H 
to  see  an  imment»e  {>ouch-shHi>ed,  tlioiigh  circumscribedt  traumatic  aneuriitm  of  the  left 
femoral   artery,  in  a  »oldier,  aged  20,  wlio  had  been  wounded  in  the  left  thigh  on  May 
26,  by  a  piiftol-Udl,  whicli  gnizod  the  femoral  artery.     The  aneurism  had  alreaidy  been  ^M 
treated  by  compre»ciiua  without   benefit.     S<>  illy  satis6ed  waii  I  with  (he  o[)enition  of  ^M 
Hunter  in   the  eas<*  just  related,  that  I  imi>ern(ively  insi5iled  on  the  jKTtormanee  of  the 
"  old  0|>eration"  in  this  case,  and  I  also  aidrd  in  its  execution.     The  extent  of  the  anru- 
rismal  lumor  and  ihe  method  of  jierforming  the  operation  ore  well  shown  by  the  accom- 
panying diagram  (Fig.  442).     The  aneurism  extended  from  about  two  inches  below 


Fig.  442. 


DlAjrrBin  lllnfttnaiig  Itia  l*of(th  aad  c««r«»  of  tbe  ia«t«loD,  tk«  •psrtarv  \m  tb«  mrfrj,  and  th»  «It«  or  th«  tl9%> 
tare*,  In  a  cm**  of  iaimcuB*'  |>uu('li-ftlift|>cil  clrcumtcrlWd  trauuiAtIc  ftneurlcm,  wbtch  wa«  treftted  caccicufaUjr  lijr 
the  **  old  opvrftttoa." 

A,  Tbo  Kp«rtur«  la  the  artery.     It,  TbA  IncUlon.     LL,  LL,  Ll^alnraa  pUeed  above  aad  btlow  tba  apartnra. 

Pouport's  ligament  down  to  within  four  inches  of  the  knee-joint.  The  femoral  artery 
was  compressed  digitally  on  the  os  pubis  during  the  operation.  The  lumor  was  0(>ened 
by  an  incision  about  eight  inches  in  lengtif.  The  sac  was  quite  smooth  internally,  and 
contained  but  little  eoagulum.  The  a[)erture  in  the  artery  was  small  and  oval-t^hnped. 
The  blood  that  flowed  from  the  distal  pari  of  tbe  artery  was  venous-hued  and  without 
jets.  No  unpleasant  symptoms  wlmiever  followed.  The  patient  began  light  duty  fteven 
weeks  after  the  o[)eraiion,  and  soon  was  as  well  as  ever.  The  scar  of  ihe  wound  of 
0[>eration  meatiured  six  and  one-half  inches  in  length.* 

Wlioti  Bocotulary  lieniorrlmge  cxviirs  nt'tw  the  *^  old  operation"  for  aucurisni, 
tliv  bland  iisuuHy  issues  fmiit  tlie  tlistal  tuitiiv  l)e<'au6e  it  has  been  inseourelv 
tied.  Iii  Hiieh  n  case  the  wouikI  should  be  reopened,  aiul  tlie  liirature  sluiidd 
be  reu]iplied  without  delay.  Thus  Mr.  Joseph  Bell,  in  a  ease  where  he  had 
|>oi^'onue<l  the  '^okl  (Operation"  tor  traumatic  axillarv  aneurism,  on  the  oi-cur- 
renee  of  secondary  heinorrhaiie  from  the  diatal  end  of  the  aitery,  laid  tlie 
woiuid  open  ntul  tieil  the  end  asrain.     The  piitient  ixt-oveivd.* 

Many  iuslmK-es  aix*  related  in  the  snrL:ieal  history  of  the  late  civil  war,  in 
which  the  "old  oi»eralion"  for  tninniatic  aneurism  pix>ve<l  sncct^ssful ;  an<l 
many  instances,  also,  in  wiiioh  theiv*  "vvas  faihu'e  l>ecauae  other  plans  of  opera- 
ting were  employeil. 

fenmreh*s  elastic  ligature  and  elastic  bandage  are  capable  of  affording 
groat  a*4sirttunce  in  performing  the  "old  operation"  tor  tniumatic  aneurism 
m  the  extremities,  l>oth  upi>er  and  lower.  By  u  judicious  application  of 
thefle  devices,  thi*s  procedure  can  generally  he  executed  with  but  little  or  no 
loss  of  bl(M><L 

'  The  hintfiries  of  this  and  of  the  proeedin):  case  ar**  roportwi  at  length  bv  the  author  in  th* 
U>  S.  Sinitjiry  C*oiiiiii{!*sion  Siir(*icAl  Mmnoira,  v<*l.  i.  pp.  lUl— 120,     New  Yurk,  li^70. 
B  Bnli&h.  Medical  Journal,  Feb.  22,  1B71»,  p.  2blf. 
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Btlinar  antiirtsms  are  best  treatwl  l>y  ajiplying  P^umreliViipitamtiif*,  laying 
rio  tumor  freeh'  o|>en  under  ether,  tuniiiig  out  tliu  dotri,  bringing  iul<>  view 
the  ends  of  the  woimded  artery,  and  tying  them  with  carbolizcu  catgut,  with- 
out any  loss  of  blood. 

Traumntk  aneurisms  of  the  vertebral  arter?/ are  not  very  uncommon.  Tvocher 
ha:?  collected  twenty-one  eases.  No  iu8t4ince  of  8[)ont4uie()us  ainMirisni  of  tliis 
art<'ry  \^  on  reconl.  For  vertebral  aneurisms  the  tivutment  by  eonijireasiou 
axxiit  be  tried.  Should  the  tumor  burst,  or  ajaiear  likely  to  burst,  it  .should 
be^  freely  opened  with  suitable  precautions,  and  an  elibrt  Hbould  be  made  to 
tic  the  artery  above  and  below;  or,  that  failiui^,  the  artery  must  be  cautiously 
l»lti!jirti]  above  and  below  with  prepared  agaric  or  some  similar  Bubbtuuee. 

hi  examining  traumatic  aueurisniB  of  the  [telvis  for  therapeutic,  as  well  as 
tV>rdiaenostic  purposes,  important  information  may  Hoinetiines  bo  obtained  by 
*?3iplonng  the  pelvic  cavity  with  a  Imnd  introduced  within  tlie  reetmn,  as  I 

tuive  already  iK)intetl  out  ui  the  section  on  Wounds  of  the  Pelvic  JJlood- 

■^^ssels. 


AMERio-VENors  WotjyDs;  Aneuripmal  Varix  and  Varicose  Aneurism. 


Sev)eral  examples  have  already  been  presented,  in  which  the  vulnerating 

Iwdy  aimultuneously  opened  u  large  artery  and  itt*  aecomi»uiying  vein,  thus 

ltn»dm.ing  an  arterio-venoun  wound.     The  following  abstract,  with  the  ac- 

•^■omiiiinying  diagram,  rejiresent*  another  case,  which  was  reported  by  Dr. 

JJavul  Priuce : — 

A  soldier,  aged  about  20,  accidentally  sliot  himself  with  a  small  pistol,  October  31, 
t^$4.  The  missile  entered  the  left  «idc  of  bis  neck,  uu  inch  from  the  mediun  line,  and 
<«ft  level  with  the  pomum  Adami ;  it 


puwd  fthnotit  through,  and  lodged  un- 

■ierihe  integiimentit  just  below  t lie  left 

*«ipuL    The  bleeding  ceased  spontane- 

''■Uiv,    and     a    considerable     sweliing 

^ned.     Oi-l.  2H,  a  very  distinct  tliriU 

•»U  tell,  aud  a  loud  whizzing  murmur 

*«5  beard  in  the  tumor.     Oct.  29,  the 

*oond  having  hied  slightly  in  the  night, 

'^«  common  carotid  was  ligatured  below 

\^he  omo-hyoid.    Nov.  3,  at  3  A.  M.,  the 

;nt  died    of  cerebral   softening  or 

lie   gangrene  of   the  bniin.      Au- 

^  }y — The  common  carotid  artery  was 

^tMind  notched,  and  the  internal  jugular 

cin  perforated,  a^  ^hown  in  the  accom- 

i«nying  woo<l-cut  (Fig-  413).     No  dis- 

I'^inct  aneuri^mal   sac    had   formed,  and 

2»o  embolistm   of   the  cerebral  arteries 

iaad  occarred.' 


Pig.  443. 


"^m 


Diagram  to  illatlralv  so  artcrto-Tsnont  voaad  of  tlio  ae^. 


Bat  wounds  which  ftiniultaneously  open  the  carotid  artery  and   intenial 
iopnlar  vein,  as  well  as  wounds  which  open  other  large  arteries  and  their  at- 
tendant veins,  do  not  always  prove  fatal ;  for,  if  their  extent  be  small,  ami 
thtt circumstance*  otherwise  favorable,  they  may  result  in  forming  aneurisnial 


1  U.  S.SanlUrx  ComnUssion  Sargio&l  Memoirs,  vol.  i.  pp.  I4G-148.     ^'ew  York,  1S70. 
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varices  or  varicose  aneuri^niH.  When  the  lips  of  tho  wound  in  the  arteiy 
adhore  closely  to  the  lii»s  of  tlie  wound  in  the  vein,  and  the  bloo<l  flows  from 
the  artery  direetly  into  the  vein,  aiu-uristnal  varix  results ;  but  when  the  lii^ri 
of  the  wound  in  the  urtery  adhere  less  clortely  to  the  liiwof  the  wound  in  the 
vein,  and  the  pressure  of  the  arterial  current  sejiai-atcs  the  wall  of  the  artery 
lipom  tlie  wall  of  the  vein,  and  the  blood,  by  condensing  before  it  the  lamina 
of  fascia  and  connective  tissue  at  the  wound,  fonns  a  iK)uch  or  sac  lyiiig  Ije- 
tween  the  two  vessels,  varit'^sc  aneurism  results.  The  prognosis  in  a  case  of 
aneurLsnud  vurix  or  varicose  aneurism  is  nmch  less  serious  than  it  is  when 
the  artery  alone  ha**  been  oiK.'tie<l ;  for  u  portion  of  the  arterial  blood  i^  pro- 
jected into  the  vein  at  eacii  i>ulsation,  and  thus  the  pressure  or  strain  upoa 
the  injureil  parts  is  considerably  lessened.  Thus,  too,  the  wcurrenee  of  great 
Bwelliug  and  of  rupture  is  usually  avoided. 

Anevrismal  Varix. — By  this  term  is  meant  an  enlarged  and  tortuous,  or 
varicose,  condition  of  a  veui,  i-esulting  from  a  simultaneous  wounding  of  the 
vein  and  its  contiguous  artery,  whereby  a  communiaition  between  the  two 
vessels  is  established.  The  arterial  blood  which  is  pixyected  into  the  vein  at 
each  pulso-beat,  dilates  it  more  or  less  extensively,  and  causes  lU  wall  to 
thicken. 

i)r.  William  Ilunter  first  described  this  lesion.*  Scarpa,  however,  claims 
that  Guattani  should  e([ually  share  the  merit  of  the  discovery,  because  ha 

Fig.  444. 


I 


Dta^ram  Ulatlrallnf  fta^aiinaal  Tuix.    A,  The  akti^rf.    V,  Tk«  t*Iii.    X,  Sit*  of  th*  aiwnar*  of  commaBlcstloa 
betwMtt  Lb*  »rtoi7  aail  tsIb.     ^  StS>  ^  VuiM»«  •&l»rK«iBeBU  ot  th«  f*lD.  wtifc  Ulokentof  of  lla  nils, 

published  two  undoubted  cases  of  aneuri^nml  varix.*  But,  Dr.  Hunter's 
oltson'ations  on  this  di:^<»rder  were  publishetl  in  the  years  17o7  and  1764 ; 
while  Guatt^mi  did  not  see  his  first  [latient  until  the  year  1769,  and  his  lK>ok 
was  not  publishetl  until  the  year  1772.  An  instance  of  this  disorder  h«<l 
previously  been  mentioned  by  Sennertus. 

S^nptoms. — With  the  history  of  a  previous  w^ound,  aneurisnial  varix  is 
charactcrizetl  by  a  circumserilxxl  tumefaction,  usually  small  and  bluish  in 
color,  fornjed  by  a  dilateil  vein,  iK>ssc*ssing  a  jKH-uliar  tremulous  motion,  and 
attendetl  with  a  peculiar  thrilling,  hissme:,  or  buzzing  noise  wliich  arises 
from  the  ]>a8safire  of  blood  through  a  small  aperture  in  the  artery  into  the 
dilated  vein.  'Hiis  peculiar  sound  is  sometimes  said  to  be  like  that  made  by 
a  fly  on  a  \\anQ  of  glass,  or  in  a  pa^^er  bag.  The  tumor  is  generally  accompa- 
nioil  by  ft  varicose  state  of  the  neighbornig  veins.  It  is  soft,  and  disimpcars 
cutiivly  under  direct  prcssuiv.     It  sulfides  when  the  limb  is  elevated  so  as 

*  M«dical  ObtttTvations  and  Inquiries,  rot.  i.  p.  340 ;  and  vol.  ii.  p.  390. 
■  Tr«fttlJM>  on  Aneurisiu,  WUUart's  trunalAtion,  p.  100. 
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to  favor  the  rectum  of  venous  blood  t<t\vnrd  the  heart,  and,  in  tlic  same  way, 
its  pulrtiition  is  U-tweiied.  But,  wlieii  the  liiul)  luiiigs  down,  or  jireftjiure  is 
applied  to  the  vein  on  the  eanliac  side  of  the  tumor,  it  enlarges  or  forms 
a  moiv  etiiwideruhlo  swelling.  Compre^ing  the  vein  on  the  distal  side  of 
the  tinuor  doeci  not  lesson  either  its  size  or  \i8  pulsation.  When,  however,  the 
artery  is  eomprossed  on  the  <.'anHae  sitle  of  the  tumor,  the  pulsation  imrue- 
<liately  eeiuse«,  and  it  iiistantly  returns  on  raising  the  compression.  The 
trunk  of  the  artery,  after  a  time,  becomes  considerably  enluree<l  ;  and  it  pul- 
sates more  strongly  than  the  corresponding;  vessel  in  the  other  limb.  But, 
on  tbe  distal  side  of  tlie  tumor,  the  arteries  get  sinaUer  and  pulsate  less 
:rongly  than  they  do  in  the  rorresixuiding  part  of  the  other  limb.  The 
muds  can  often  Ik?  heard  in  the  veins  at  a  considerable  distance. 

Aneurismal  varix  usuallj^  progresses  but  very  slowly.  There  are  cases  on 
reoonl  in  which  no  increase  ^vas  observed  for  18,  20,  and  even  35  years. 
When,  however,  the  varicosities  do  enlarge,  much  evil  may  ensue  from  the 
pressure  exerted  by  them.  The  obstruction  to  the  venous  circulation  will 
tmuse  <v<lenui  and  cyanosis  of  the  affected  limb,  auil  a  loweretl  temperatui'c, 
with  ulceration  or  sloughing  of  the  varicosities  themselves,  followed  by 
hemorrliage,  and  sometimes  by  gangrene. 

The  following  example  was  refwirted  during  the  late  civil  war;  it  will 
servo  to  illustrate  the  symptoms  and  progress  of  this  lesion  : — 

The  patient  waa  a  sohlier,  aged  24.  When  a  youth  of  16,  be  was  accidentally 
wounded  with  a  f>ocket-knife,  at  the  inner  part  of  the  lefi  thigh,  about  two  inched  below 
Poupari'5  ligament,  the  blade  puncturing  the  femonil  artery  and  vein  near  the  origin  of 
t\i*i  profunda.  Prot'uae  hemurrhage  ensued,  but  it  was  arrested  by  compression  ;  the 
wound  healed,  and  in  a  week  the  jmlienc  went  to  work  again  as  a  farmer.  After- 
ward he  had  no  trouble,  except  sometimes  a  slight  pain  in  the  track  of  the  wound 
after  unusual  exertion,  until  August^  18f>3,  eight  years  after  the  accident,  when^ 
being  now  in  the  army,  his  limb  suddenly  swelled,  in  cunsequence  of  hardship  and  a 
long,  fatiguing  march,  so  as  to  measure  thirty-two   inches   in   circumference.      Oa 


Fig.  445. 


JUtfmtNMftl  VMtx  «r  t«n  ihltfb.    Tanuloal  luiriluu  ut  ftorU  and  boUi  U1m>  »rtarlu  bImi  ahowD,  wUh  »  U([fttora  In 
poaitioD  oa  lh«  leaoav.     (Spec.  S507,  A.  M.  M.) 

November  12,  h*»  entered  the  military  hospital  at  Newark,  N.  J.  The  left  thigh  was 
much  swollen,  with  wdema  and  varicosities,  and  ]ire8ented  a  cyaiiosed  appearance  ; 
an  aneurismal  thrill  and  bruit  were  also  observed-  On  February  f»,  IrtfU,  the  cxiemal 
iliac  nrt<'ry  was  ligatured,  but  without  benefit.  In  the  following  summer,  the  thigh 
became  enormously  dislunded,  and  a  number  of  ofienings  which  had  formed  in  it  put 
on  a  gangrenous  appearance.  At  the  end  of  August  the  thigh  measured  thirty-seven 
inches  in  circumference,  and  its  veins  appeared  more  distendt^d  than  before  (he 
o[>eration.  On  September  17  the  common  iliac  art^'ry  was  ligatured,  and  on  the 
Hfth  day  afterward  the  patient  died  of  jjeritonilif.  A  pref»amlioa  w:is  made  of  the 
vessels  involved,  which  is  preserved  in  our  Army  Medical  Musrunu'  It  is  repre- 
sented in  the  wood-cut  above  (Fig.  445).     The  ligature  on  the  conunou  iliac  is  abown 

<  Spwo.  3597. 


248 


INJLKIKS   OF    BLOOliVESSKLS. 


in  situ,  A  confllriciion  pbows  wJiere  the  external  iliar  had  been  tied.  Tlie  femoral 
arlery  ai)ptfar8  constricled  J'mm  imperfect  injection.  The  much  exftanded  and  vari- 
cose condition  of  the  iemoral  vein  is  well  exhibited.'  Thr  (edematous  and  cyanotic 
tumefaction,  with  gangrenous  ulceralionft,  which  the  aneurismal  varicositieos  produced 
in  this  case,  was  well  marked.  The  failure  of  tlie  operations  of  Anel  and  Hunler 
to  afford  relief  waA  also  <juite  conspicuous. 

Varicose  Anetribm. — By  this  terra  is  meant  a  circurueeribed  traumatic 
aneurism  wliich  communicates  on  one  of  its  sides  witli  the  artery  from  which 
it  eprin^K,  and,  on  the  op]K>6ite  side,  with  an  aneurismal  varix.  This  lesion 
IB  well  "illustrated  by  the  uccompanyiug  wood-out 
(Fig.  -W6).  Fig-  •""■ 

Fig.  446. 


A  rmrfro«e  An«urlBm  i  the  mc  llv*  b«tir«pa  tb*  brnrhlal  artery  uid  the 
nirilian  ba«lllo  v«Ib,  kUil  ruinttiuulral««  with  1i»lb,     (After  Sir  C.  B«1I.) 

A.  Ui«  brachial  arttry:  V,  Ui«  mvKan  batiUc  ttin  wtlh  no  anturitmal 
9art99»ity  ;  ^,  ib«  anturiwmol  tumor,  which  !■  ooaoTt^d  vtih  ih*  artTj 
beneath  tl  by  a  talaoto  a)H<rtiirv,  and  witli  the  auourUloal  varlruall/  above 
II  lijr  aoother  Hiuall  opc&lo^. 

Tlie  s*/mp(oms  of  varicone  aneurism  are  those  of 
aneurismal  varix,  just  presented  above,  together 
with  the  s3'mptom8  of  cireunirtcribod  traumatic 
aneurism.  On  expelllnir  the  bloi^xl  fmni  the  vjiri- 
cosity  by  apj>h  iiig  diivrt  jiressure,  the  aneurismal 
tumor  still  remains.  In  some  very  rare  instances 
varicose  aneurism  has  had  a  spontaneous  origin. 
(See  Fig.  447.) 


A  remarkabU  varlcotc  aovar^vm 
loVtiWlBg  lb*  aoru  al  lu  l>ifur>»- 
tlon,  and  the  T«aa  cava  (8ym«').  A, 
Aurta ;  B,  Vena  cava  a*e«od«D» . 
C,  AncnriiDi ;  D,  BU«  of  a  romoil  a|k> 
enari),  aonivirhat  larft«r  tluii  a  «lx- 
pviiM.  throDgh  which   eomroanlci^ 


Localities  of  Arterio-vexoiis  Aneurism. — Ar- 
terio-venous  aiK'iirisnjs  havr  most  frequently  hoen    tion  b«twMn  iht.  Tea»fU  waa  hcw. 
met  with  at  the  bend  <.f  tho  elbow,  wliore  they    (B«netf.L«tu«aMU7.A».ed.) 

.  •  n  I  1        •  -  Aueoruni    soppoaad   to   b«    aponla^ 

have   arisen   inini   pinictun'.s   uiirmg   venesection,    nwui. 
M.  Gonpil  states  that  in   thirty-(»ne  out  of  fifty- 

aeveu  leases  the  lesion  was  caused  m  this  way.  Dr.  S.  W.  Groes  has  col- 
lected ten  exiimriles  in  which  arterio-venous  aneurisms  occurred  in  the 
nock;  in  eitrht  there  was  aneurismul  varix,  and  In  two,  varicose  aneurism. 
In  all  of  thciu  the  internal  jugular  vein  was  involve**!,  together  with  the 
prijuitivc  cai-otid  artery  in  six  instances,  and  the  internal  carotid  in  the 
remaining  four.  In  none  did  the  lesion  ai»iK}ar  to  shorten  life  or  cause 
much  inconvcitience.  The  lesion  was  caused  by  incised  or  punctured  wounds 
in  seven,  an*l  by  gunshot  wounils  in  three  instances.  In  several  of  them  the 
aperture  in  the  integuments  was  so  made  that  it  did  not  gape  when  the 

1  Ucdical  and  Surgical  HlHioiy,  etc.,  Second  Burg.  Vol.,  p.  33(1. 
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wtflipon  was  withtlrawn.'  Ramix  Larrey  ixvorrlod  three  cascR  in  which 
aneurUinal  varix  ot'tlie  axilhi  occunvd  in  consofiuonoc  of  incised  woundK  in- 
volviiig  the  axilhiry  artery  and  vein.  M.  Berani  rej»orts  a  eaj^e  observixi  by 
Diipuytren,  in  which  it  wa«  cuusetl  l>y  a  gunshot  wt)nnd  oftlic  axilla.  Dr.  J. 
C.  Xott,  hi  1841,  reiK>rt4>d  a  oa.se  of  succes^tnl  ligation  of  the  subclavian  artery 
for  arterio-venous  aneurism.  Dr.  J.  I*.  (\  Wedeixtnimlt  also  nrport:*  an  aneur- 
iHTual  varix  following  a  gunshot  lesion  of  the  snlK-luvian  vein  and  artery, 
which  the  patient  survived  noven  years,  finally  dyiti*^  of  anotlier  dif^ease.  M. 
Lesfouest,  too,  relat4.'rt  a  case  tliat  ivsulted  fjdin  a  niusket-hall  wound  of  the 
left  axilla,  at  Balaclava.'  Above  I  have  pixi«ente<l  an  example  of  aueurisnial 
varix  of  the  left  thigh,  which  wa-*  cauHetl  hy  an  incised  wound  of  the  femoral 
vein  and  artery,  Ileiuien  ix'cordrt  a  case  m  which  aneurisinal  varix  of  the 
right  thigli  was  canswl  by  a  ninsket-ball  wound  of  tlic  «ame  vessiOs.*  Many 
examples  of  arterio-venous  aneurism  of  the  thigh  have  Ixsen  rep<trteu. 
Furthermore,  Dorse}'  lias  detailed  a  case  in  which  aneurismal  varix  of  the 
leg  resulted  from  a  gunshot  wound.* 

Treatment  of  Artkrio-Vexou.s  Aneurisms. — Arterio-venous  aneurism  in 
tlie  neck,  as  far  an  the  published  cases  enable  us  to  judge,  docs  not  ofteu 
prove  fata!,  if  it  be  let  alone.  This  lesion  should  not  he  intcrfentl  witli, 
oulessi,  from  it«  growth,  inconvenience  arises  or  danger  is  threutencd.  In 
some  compai-atively  rare  instances  this  will  ]]aj>pcn.  Tlien  the  treatment  by 
oomprassion  should  first  of  all  be  tried.  Mednii  rcfKirts  a  very  unpromising 
case  of  arterio-venous  aueuriftm  of  the  neck,  whiih  wa-s  completely  cured  by 

Sjady,  long-continued  pressure  applit^l  Avith  Signorinis  tourniquet.*  Should 
mpre^ion  fail,  ligation  must  be  resort^xl  to.  On  theoretical  gix^uml:*,  Anel's 
and  liunter*s  plans  of  ligjition  have  often  been  cniploytMl,  but,  on  the  whole, 
with  very  disjistroua  result**.  I  have  already  presented  such  an  example  of 
disastrous  failui*e.  Follin  has  collected  ten  instances  of  arterio-venous  aneu- 
rism Occurring  in  the  lower  extremity,  of  which  live  were  treated  by  placing 
a  ligatui-e  on  the  canliac  side  of  the  lesion,  as  in  AneFs  or  Hunter's  oiK'm- 
tiou,  all  of  these  ending  fatally.  He  also  ha.s  collected  nine  examples  of 
arterio-venous  aneurism  occurring  in  the  upjMjr  extremity  that  were  ti-eateil 
ill  the  same  way;  three  terminatetl  fatally;  in  live  cases  there  were  relapses; 
in  oue  a  cure  was  reported.  The  most  frequent  cause  of  death  was  gangrene,' 
The  late  l*rof.  8pence  published  an  example  of  arterio-venous  aneurism  of 
the  thigh,  which  wa.s  successfully  treated  by  ligaturing  the  femoml  artery 
above  and  below  the  lesiini.^  There  are  ou  ivcoixl  a  considerable  number  of 
cases  that  were  successfully  treate<l  ou  this  plan. 

When  it  becomes  imiterativo  to  operate,  the  proceeding  whicli  jtromises 
the  best  result  is  to  carefully  dissect  the  skin  irom  the  tumor,  having  pre- 
viously applied  Esmarch's  apparatus  for  the  bloodless  operation,  and,  ou 
exposing  the  injured  artery,  to  ligate  it  above  and  below  the  k*«ion  with  car- 
boiize*!  uitgut.  When  feasible,  a  thinl  ligature  should  be  piisse<l  around  the 
channel  of  communication  bet.Aveen  the  vcm  and  the  artery,  in  order  to  avoid 
any  posriible  failure  arising  from  that  source.  The  diHicultics  attending  this 
operation  must  not  be  underestimated;  and  the  surgeon,  when  about  to  uuder- 

'  Atuerlcftn  Joarnal  of  the  Medical  Sciences,  1867,  January,  pp.  44-46 ;  April,  pp.  339-340, 

•  MwL  and  Surg.  Uintory  of  tiie  War  of  the  RebeUiou,  Firat  Surg.  Vol.,  p.  612. 

•  Uilitary  Snrgcry,  pp.  158,  lit'J. 

•  Noorean  Dictionnairtt  d«  M6cl,  et  de  Chirnrg.  pratiques,  t.  xix.  p.  586.     Parin,  1874. 

•  BallptJno  deUe  SctenzD  Mediche,  Jan.  1880;  London  MediuaL  Hocord,  AprU  15,  1880;  Med« 
Nemi  and  Ahstraut,  Jun«i^  1680,  pp.  363,  364. 

•  Ur*i.  aud  Surg.  History,  etc.,  Second  Surg.  Vol.,  p.  337.     Foot-not«  3. 

1  KdinburgU  M«dical  Jourual,  July,  lt)ti9  ;  American  Journal  of  the  Medical  Soleuoes,  October, 
IM,  p.  562. 
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take  its  performance,  aIiouU  call  to  muid  the  regional  anatomy  of  the  i>art, 
and  the  structural  cbange8  which  may  ix>88ibly  have  taken  place.  The  wound 
of  ojicnition  must  l>e  treated  antiscptically. 

Tlie  aceoiupanying  wood-cuts  illusti-ate  two  mgenious  forms  of  instrumeut 
well  suited  for  the  compression  treatment  of  any  form  of  aneurism: — 

Fig.  448. 


Maj'a  boanl^osl  for  the  UMtaeDl  of  Mivarlinu  A.  F*4  of  preMur*.  B.  Pad  of  «o«DUr-pr«Mar«.  C.  Bftll 
muA  lovkot-JolDl  tb  Ilia  i>r<1  of  [>r«««ur«,  wliieb  In  governed  hy  the  screw  sod  ost  D.  B.  K*/  \ij  which.  wh«a 
applied  ua  V,  Ihr  padi  cau  be  approxlnatcd  or  coparaMKl.  0.  Peoeitrv,  by  which  the  padi  cau  1m  adjut«4. 
U.  Strap  and  buckle. 

The  action  of  Briddon'8  instrument  (Fig.  449),  is  made  efastic  by  running  the  screw* 
through  teiisa  India-rubber  bands;  it  can  be  tolerated  tor  a  long  time  without  producing 
any  annoying  complication. 

Fig.  449. 


Brldiion'*  arlcry'tompreaeor  for  the  IrealnMt  of  anearlim. 

Presaure  can  be  made  at  two  points,  the  distance  between  which  may  be  raried 
acconling  to  circumstances,  or  the  instrument  may  be  taken  apart,  and  then  a  single 
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compressor  mny  be  used  aa  a  tourniquet,     A  emaller  inslrum«;nt  can  be  made  for  the 
upi>cr  extremity ;  also  a  larger  one  for  compressing  the  abdominal  aoria. 

The  hard  rubber  comiiressors  are  attached  to  the  screws  by  ball  and  socket-joints, 
and  they  are  fitted  into  concavo-convex  caps  of  wood,  protected  by  several  layers  ot 
buckskin,  which  are  put  on  just  before  screwing  down,  and  should  be  weU  jiowdered 
each  lime  that  they  are  applied. 


Gangrexe  from  Arterial  and  Venous  Occlusion. 

When,  from  tlie  iiijuriea  of  bloodvessels,  mortification  ensues,  it  ia  because 
tLe  supply  of  normal  blood,  that  is,  of  blond  which  in  tit  to  sustain  calorifi- 
cation and  the  normal  proceaaea  of  cellular  and  molecular  nutrition,  is  so 
much  impaired  by  the  injuries  themselves,  that  molecular  uh  well  an  cellular 
life  is  extinguinhed,  and  putrefaction  inaugurated,  throughout  the  atfccted 
area.  Gangrene  from  this  cause  is  fre^juently  met  with,  and  very  often 
prove?  fatat.  Many  instaticca  Imve  been  mentioned  in  the  foregoing  pages, 
and  in  nearly  all  of  them  death  occurred.  The  subject  is  therefoi*e  very 
interesting  and  important  to  the  surgeon. 

Symptoms. — Calorification  bein^  suspended,  the  temperature  of  the  atfecte*! 
part  frinks  to  that  of  the  surrounaing  atmosphere,  uidoss  it  is  kept  up  by  arti- 
ficial heat.  The  nervous  sensibility,  muscular  contnii'tility,  and  muscular  elas- 
ticity are  likewise  alMdished  ;  and  a  great  weight,  with,  sometimes,  great  pain 
al»50,  is  felt  in  the  atfccted  limb  or  area ;  tlie  Ix'uting  of  the  arteries,  too,  is  no 
lom^er  perceived  in  the  affected  region,  but  still  the  part  is  not  yet  wholly 
deatl.  The  natural  heat,  sensibility,  motility,  and  arterial  pulsations,  have 
*lfben  known  to  return  eight  days  atler  these  and  other  signs  of  gangrene  had 
been  oliserveil  atid  nc<rpted.  Changes  in  color  also  take  jdace.  The  integu- 
ments aasume  a  tullow^'-white,  dirty-yellowish,  marblcized,  or  brownish 
Bppe-iiraDce.  Dark-retl  streaks  may  form  over  the  course  of  the  superficial 
blootlvoftdels.  Large  vesicles  or  blebs,  filled  with  a  pale  or  a  dark  scrum,  not 
unfretpientlv  appear.  The  epidermis  becomes  detaclied  ;  the  color  blue-black, 
then  greenish;  putrefaction  ensues;  emphysema  from  decomposition  may 
distend  the  subcutaneous  connective  tissue  and  crackle  under  the  fingers 
when  pressed  on;  and  the  peculiarly  fetid  odors  which  chariacterize  mortitica- 
tion  are  sent  forth  to  taint  the  air,  oftentimes  in  spite  of  the  liberal  use  of 
dc<Hiorizers  and  disinfeetunts.  Ocnisionally,  the  s|diacclMs  docs  not  extend 
above  the  middle  of  the  limb,  as  has  been  observed  after  the  operation  for 
popliteal  aneurism ;  more  frequently  it  extends  up  to  the  ligature  or  the 
wound  which  produces  the  vascular  occlusion ;  but  very  rarely  to  a  higher 
point. 

Causes. — The  proximate  cause  of  auffimic  gangrene  is  insufficiency  in  tlie 
supply  of  nutrient  blood.  The  efficient  causes  are  the  vaacular  lesions  which 
produce  this  insufficiency. 

The  traumatic  lesions  of  blomlvessela  which  eventuate  in  mortification 
afii*ct,  (1)  the  main  arteries  ;  (2)  the  main  veins ;  and,  (3)  the  coUaferal  channels. 

The  office  of  the  collateral  chamiels  ia  vicarious  as  well  as  sujjplemental  to 
tliat  of  the  main  channels,  and  ia  of  such  extreme  importance  in  the  animal 
economy  that,  when  their  constitution  ia  normal  and  their  operation  wholly 
onembarraased,  it  is  almost  impoHsihlc  for  aniemic  gangi^ene  to  result  from 
traumatic  causes.  The  injuries  of  the  arterial  an(l  venous  trunks  which 
induce  mortification  are  always  complicatetl  with  traumatic  lesions,  or  im- 
paired action,  or  imi)erfect  development  of  the  collateral  branches.     This 
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iioiiit  IS  mentioned,  in  limine^  because  of  its  groat  practical  iraprtanea 
Wlitni  tlic  groat  vessels  of  the  exti-emities  are  occluded  iu  aceideiiUiiriQ 
»*urgical  operatious,  our  sole  hope  of  maintaining  the  vitality  of  the  memW 
often  rcBtfii  upon  protecting  the  collateral  branches  from  pressure  and  fejffl 
obstruction  in  every  form. 


I.  Gangrene  from  Arterial  Occlusion. — The  lesions  of  the  main  arteries 
which  cause  ana?mic  gangrene  are  {\)romplete  dirision^  of  which  a  considerable 
number  of  instances  have  been  mentioned  in  this  article;  {2)  occlusion  from 
ilie  divmon  and  recurvation  of  their  inner  and  middle  coats ^  of  wliich  a  conaide- 
nible  number  of  cases  were  mentioned  in  the  section  on  lacerated  wouuds  atid 
rui)!^^***  of  arteries ;  (3)  occlusion  by  compression  from  blood  extram$akii  withiu 
tlie  arterial  sheath  in  conscnj^uence  of  contusion  ;  (4)  occlusion  from  inmmtic 
thrombosis,  thu  result  of  artonul  contusion  and  inflaninmtion ;  (;>)  ort-ludon 
from  traumatic  embolism^  the  migratory  plugs  consisting  of  blood-elots  furraedl 
or  detached  in  consequence  of  injuries ;  and  (6)  occliistoh  from  Ugatiou^  or  the 
application  of  ligatures.    Seveml  examples  illustrating  the  last  thi'co  fonii»| 
of  arterial  lesion,  in  which  gangrene  ensued,  have  also  been  mentioned  inllift 
foregoing  pages.     Wlien  amemic  gangrene  results  exclusively  from  urierial 
obstruction,  and  no  imjKjdiment  whatever  exists  to  the  flow  of  venous  bloodi] 
it  is  always  a  </7'^  fjanyrcne, 

IL  Gangrene  from  Venoi's  Obstruction. — If  we  apply  to  a  limh  circuktj 
compression  sufficient  to  intercefit  the  course  of  the  venous  bhwil,  as  som* 
times  hiis  been   done  l>y  bandngintr  fractured  limbs  too  tightlv,  the  liml 
swells,  turns  livid,  and  niortities.     The  tissues  i>erish  Ix^-ause  tfie  etfcte 
venous  blood  cannot  pass  out  so  as  to  give  room  for  the  fresh  arterial  blood 
unter  and  nourish  them.     Tlins,  venous  obstruction,  in  rare  instances,  tm 
mortification,  by  leaving  no  way  of  escape  for  the  blood  which  has  been 
rie<l  into  a  limb  by  the  arteries,  and  has  there  become  exhausted  of  its  nutrient 
proi>erties,  or  cttete.     This,  however,  cannot  well  happen  unless  the  compres- 
sion be  circular.     Tlic  vciiouh  canals  are,  as  u  rule,  more  numerous,  as  well 
more  capacious,  than  the  arteries,  ho  that  when  one  trunk  hapjiena  tobeol 
structed,  the  othei's  are  usually  found  readj*  to  {)ei'form  its  ottice.    Xot 
however,  when  several  contiguous  trunk-veins  are  occluded ;  or  in  ca. 
where  all  the  vessels  of  a  limb  are  strongly  compressed  by  a  profuse  infill 
tion  of  serutu,  or  by  a  copious  cxtnLvasation  of  blood,  or  by  a  wide-siu 
effusion  of  the  jmnhicts  of  iiiflaiunuition  into  the  connective  tissue  of  a  lii 
where  the  fijsciie  ^r  aponcuros^.*s,  bi>th  superficial  and  deep,  being  strong  ai> 
ujjyielciing,  act  like  cin  ulur  bands  to  strangulate  the  jmrts.     Gangrene  froi 
venous  obstruction  is  always  humid. 

The  injuries  which  ol^litorate  the  venous  canals  are  sevfrance^  trmnncit 
thrombosis^  ddif/atiou,  and  compression.     Many  examples  of  these  have 
presented  in  tlic  foregoing  pages.     The  occurrence  of  venous  obstruction 
denoted  liy  the  develoiiment  of  a  cyanotic  tumefaction  of  the  limb,  wherei 
the  swollen  suljcutaiieous  veins  can  usually  be  discerncMl  beneath  the  jiurpl 
or  veiiouf^-liued  skin  ;  also,  by  the  development  of  a  wide-spread  cedematov, 
infiltration,  by  which  the  afrected  limb  sometimes  becomes  enormously^ 
tendeti,  presenting  the  features  chanicteristic  of  phlegmasia  alba  dolcns, 

m.  Gangrene  from  Obstruction  of  the  Collateral  Circilation.— "Do 
the  anastomosing  bninches  of  arteries  (that  is,  their  collateral  channels)  really 
perform  the  iniportant  part  which  1  luive  claimed  for  them  in  the  causatiou 
of  anicnnc  gangrene  V  Here,  as  everywhere  else  in  the  domain  of  practical 
eurgcry,  the  lessons  derived  ti*om  clinical  obsen'atiou  are  all-inijwrtant ;  and 
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ibe  two  aunC'XC'd  examjilos  will  servo  to  answer  this  question,  and  to  illustrate 
the  subject  in  a  useful  manner: — 

A  man  was  wounded  in  the  axilla  by  a  sword,  and  much  blood  was  instantly  loHt ;  a 
large  tumor  rapidly  tilled  the  axilla,  and  tlie  man  t'ainlvd.  On  the  fourth  day*  the  fun.-- 
arm  was  cold,  and  the  akin  on  it  of  a  yellowish  tint ;  hemorrhage  recurred.  The  tumor 
increased,  and  waH  attended  with  obscure  puliation;  the  ekiii  eovering  it  was  ntd  and 
tense.  In  this  state,  on  the  seventh  day,  the  man  entered  tlie  HoteUDicu.  De.miuU  laid 
the  swelling  open  by  an  incision  6ix  inches  long,  commencing  underneath  (lie  aeruuiial 
third  of  the  clavicle,  and  extending  downward  and  outward.  A  great  i]uantity  of 
coagiilum,  followed  by  a  stream  of  fresh  blood,  rudlifd  fortli,  in  spite  of  the  compression 
which  was  applied  to  the  subclavian  artery  abovu  tfie  clavicle.  Desault  seized  the 
mouth  of  the  artery  (it  was  divided  above  the  (>rigiu  of  the  aubscapulnrii*)  with  his 
fingt-r  and  thumb,  and  thus  commanded  the  hemorrhage.  The  lower  as  well  as  the 
upj»er  end  was  then  ligatured.  In  the  evening,  after  the  0{>eration,  obscure  pulsation 
was  observed  at  the  wrist,  and  the  limb  had  in  some  degree  regained  its  natural  heat. 
The  veins  on  the  back  of  the  hand  and  arm  were  filled  with  blood.  Ko  doubt  existed 
that  the  circulation  was  re-established.  On  llie  third  day  after  the  operation,  suppura- 
tion had  commenced,  and  sloughs  were  observed  in  the  wound.  On  the  fourtli  evening 
an  erysipelatous  redness  was  noted  on  the  forearm.  On  the  next  day  the  Iemp4fniture 
of  the  limb  fell,  the  nails  became  dark-colored,  and  purple  spots  appeared  on  the  arm. 
On  the  sixth  day  aTier  the  operation  the  limb  was  vesicjited  and  gangrenous,  and  the 
ItfUient  died.' 

In  this  ca«e,  mortification  had  occurred  after  the  oireulation  had  ]»euii  re- 
estab1i$he<l  through  the  collateral  channels;  and  must,  tlieix^fore,  have  beeu 
ilue  to  obstruction  of  those  channels,  which  might  readily  have  resulted  from 
compresj»ion  caused  by  iniiltration  of  the  eonnoctive  tiasue  stu'rounduit:  tlieiu 
with  inflammatory  products,  that  is,  from  compression  causetl  by  iutliuiimu- 
Torv  Mwelling,  the  inflammatory  ju-ocess  having  Hjiread  from  the  suppurating 
an«l  sloughing  armpit  to  the  shoulder. 

Hodgson  mentions  another  example  of  the  same  sort: — 

An  officer  received  a  stab-wound  of  the  axillary  artery  by  a  sword.  He  soon  fainted^ 
and  the  hemorrhage  ceased.  The  vessel  was  ligatured  a  short  distance  above  the 
wound.  The  arm  was  then  cold,  and  no  pulsation  could  be  felt  in  its  arteries.  On  the 
third  ilay,  however,  the  arm  was  jicrfectly  warm,  and  its  veins  were  turgid  with  blood; 
but  on  the  fourth  day  gangrene  attacked  the  shoulder,  and  the  patient  died  in  the  even- 
ing. Autopty — The  axillary  artery  was  found  completely  divided  below  the  origin  of 
the  circumtlex.  The  ligature  included  also  three  of  the  brachial  nerves.  The  axillary 
vein  was  wounded,  but  not  included  in  the  ligature.' 

In  thla  caae,  also,  inortiflcation  occurred  after  the  circulation  had  Wu 
perfectly  re-established  by  meana  of  the  anastomosing  branches  or  collateral 
eluiiniels  at  the  rthoulder.  rniwmuch  as  the  a]»ifearanoe  of  gangrene  cannut  l>e 
a<:x"i>unte!d  for  by  the  kv+ion  of  the  brachial  nerves,  it  muht  be  ascribed  to 
obstruction  of  the  collateral  circulation,  which  was  probably  caused  by 
the  extension  of  inflammatory  swelling  from  the  wounde<l  annpit  to  the 
shoulder. 

The  collateral  channels  maybe  dangerously  obstructed  by  pressure  exerte<l 
ii|H>n  them  from  careless  bandaging,  or  by  the  piosition  in  which  a  limb  may 
Ije  placed,  as  well  as  by  the  compression  which  arises  from  ONlematous,  intiam- 
matory,  and  hemorrhagic  swelling.  The  aponeuroses  or  fascia  cause  strangu- 
lation only  by  acting  as  unyielding  banils. 

The  simultaneous  occlusion  of  the  main  artery  and  veui  of  a  limb  does  not 
cause  mortification,  unless  the  collateral  chamieU  are  also  obstructed.     In 


^  (EavrM  Chirur;;ienlH:i  de  Desault,  par  Bicbat,  t.  it,  p.  .')53. 
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some  examples  of  this  sort^w]ioreiii  gangrene  occurred,  that  have  been  relai 
above,  the  colhiteriil  I'lumiielri,  l>oth  artorial  and  venoiw,  were  obetracted 
pressure  from  fi'dt'iimtouH  uiul  hitliinunat'<jry  Bwelling. 

The  cerebral  softening  whii'h  eometimes  follows  ucligatiou  of  the  conn 
carotid  artery  in  usually  aua*mic  gangrene  of  the  brain. 

Treatmknt  of  Ctanorbnk  yiutM  Vascular  Obstruction. — When  woj/^ 
have  been  received,  or  when  surgical  oi)eration8  have  been  itertbnnetl,  which 
OTG  liable  to  caunc  anaemic  gangrene,  the  treatment  should  be  so  conductft/^^ 
to  keep  the  collateral  elumnelH  free  from  obstruction.     When  from  any(Tinjj| 
WQ  ligatuH'  the  pruici|in!  vein  as  well  as  the  principal  arteiT  of  a  limb,  sjiccml 
care  .shouhl  be  taken  ti>  cherish  the  collatximl  circulation,  l>oth  at  the  tiiutof 
and  Kubni-qneiit  to  the  ojn^nition.    The  causal  indications  must  always  U'w 
iw  far  iis  ix)tisible,  by  abating  intlammatorv  and  other  swellings.    Stran 
hiting  apoueurciscs  or  fascifti  slujuld  be  divided  by  appropriate  uicision^. 
oltl  jihui  of  treating  gunsliot  wounds  by  <lilating  them  "with  the  knite,  l 
sened  the  Hiihility  to  mortiii cation. 

In  so!ue  situations,  as,  for  instance,  at  the  Ix-'iul  of  the  knee,  obliteratiou 
the  main  urtery,  when  it  is  attended  with  much  injury  of  tlie  surrcundi 
pirts,  is  80  sure  to  be  followed  by  gangrene  as  to  make  primary  amputAt: 
advi  snide. 

In  gangrene  from  the  occlusion  of  bloodvessels,  no  line  of  scmratiouT  m 
ruk',  IS  tnnned.  There  is,  therefore^  nothing  to  prevent  the  fittw  of  ]MitriiI 
blood  jind  other  products  of  decomposition  from  the  mortified  part  into  tk- 
rest  of  the  orguiiism.  Hcnetr  arise  the  grt^t  risk  of  septiciemia  and  the  great 
latalitv  in  these  casfs.  llence,  too,  amputation  should  be  ])erformed  not  veiy 
far  below  the  site  of  the  vascular  lesion,  as  soon  as  gangrene  ap)>ears. 

Early  amputation,  likewise,  attbrds  the  only  means  ot  preventing  thc£a5tf 
which  result  from  dcconijKjsitiou  in  the  gangrenous  j)art,  from  entering  tk 
veins  and  pjissing  on  to  the  right  side  of  the  hejirt,  tlms  causing  suddcQ  dcat 
as  happened  in  se vend  cases  re]M:)rted  by  M.  Parise,'  which  I  have  ali> 
meutiouc<l  in  speaking  of  air  in  veins. 

Antiseptic  precantions  during,  and  antiseptic  treatment  after,  the  opcrati 
are  of  great  importance. 


H^MOPHIUA,  OR  THE  HEMORRHAGIC   DiATHESIS. 

This  disease  is  nttcnded  with  a  remarkable  propensity  to  bleed,  on  v( 
slight  or  even  withi>ut  any  apparent  provocation,  llence  those  subject  to 
have  been  familiarly  called  idtr^Lrs, 

Definition. — Hiemopliilia  may  be  defined  as  »  con^eniial  nud  hahitml 
]>osition  to  the  *H'curreiice  of  hemorrhage.     Tlte   extremely  obstinalo 
dangerous  hemorrhatrcs  for  which  bleeders  arc  noted,  usually  l>cgin  in  tl 
very  earliest  years  of  life,  and  hahitiuiRy  recur.     It  is  very  uncommon  t'ortbifi 
peculiar  hemorrhagic  habit  to  originate  in  middle  life  so  as  to  warrant  upiii 
regarding  the  disjtosition  as  acquirctl.     It  is  equally  uncomniou  fornufulio 
was  a  marked  Idceiler  in  inl'uncy,  and  in  whom  the  disposition  was  ctmil' 
to  completely  lose  the  idiosyncnosy  in  early  youth,  and  remain  thcn^itii 
from  hemorrhagic  attacks.     In  tact,  the  congenital  origin  and  halutunf  nature 
of  the  disjtosition  ntx;  so  cmiHtantly  olmen'ed  together  in  the  8<.>-called  bWlers 
that  although  each  of  these  attributes  is  doiiljtless  impoilaut  by  itself,  it  is 

1  ArchlTM  0£n.  du  M6d.,  Norvrobre,  1680. 
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unquestionably  their  combination  that  constitutea  the  diicf  characteristic  of 
hsemophilia.  (Immemiann.)  It  is  just  these  two  attributes  which  chiefly 
distinguish  lia'inophilia  from  other  lieniorrliagic  utt'ectionw,  |iartieularly  8cu^^^y 
anil  purpura  hii.auarrhagica.  All  of  the  other  fornix  of  lieruorrhagic  dia- 
thesis, et^iKvially  the  two  just  meutione<l,  pretiuut  neither  of  thuse  uttributet*, 
bat  are  e^ssentuilly  acquired  and  transitory  prrtcesses.  Ilteniophiliu,  on  the 
contrary — at  least  as  far  tus  we  can  jntl^e  from  the  clinical  jiheuommia — does 
not  appear  in  any  true  sense  a  pathological  process  or  morbid  "accident,"  but 
rather  an  abnormal  '* condition  *  of  the  living  organism,  and  probably  depends 
for  its  material  substratum  not  upon  any  ti»sue-<'hange  which  runs  a  dediiito 
course,  but  rather  upon  an  original  vice  of  structure. 

History  axd  Geographical  Distribution.— Our  knowledge  of  haemophilia 
as  a  specific  disorder  is,  excepting  the  reports  of  a  few  ancient  cases,  entirely 
a  modem  acquisition.  Toward  the  close  of  tlie  last  century,  reports  of  families 
whose  menilx^rH  were  pecuHarlj'  subject  to  it  be^an  to  be  puI>IiHhed  in  England 
(1784),  in  Germany  (1798),  ami  in  America  (Xcw  York,  1794),  The  word 
"bleeder"  a|t|>cars  to  have  l>eeti  firHt  used  in  America.  Xevcrthclpss,  it  is  to 
German  writers  that  we  are  principally  indebted  for  our  knowledge  of  the 
subject 

This  disorder,  geographically,  is  not  uniformly  distributed,  but  is  much 
iiiore  prevalent  in  wiuic  countries  tlian  in  others.  For,  of  219  tiimilics,  in 
which  occurred  050  authentic  cases,  94  live<l  in  Gcrnmnv,  r>2  in  Great  Britain, 
23  in  North  America,  22  in  France,  10  in  Russia  anci  Poland,  9  in  Switzcrliind, 
6  in  Sweden,  Norway,  and  Denmark,  2  in  Koliaud  and  Belgium,  and  1  in  the 
island  of  Java;  total,  219.  (Immermann.)  Thus,  it  appeal's  that  the  Anglo- 
Germanic  race  is  peculiarly  susceptible  to  this  disease.  The  Liitin  races, 
however,  arc  not  entirely  exempt,  for  France  is  credited  above  witli  22 
bleeder  families. 

Etiology. — Family  transmission  is  nmpiestionably  the  most  striking  and 
iniportOQt  of  all  tlu?  known  causes  of  hn'niophiliu.  Graudidier  sjx^aks  of  it 
as  "the  most  here<iitary  of  all  hereilitarv  diseases.''  Inimormann  finds  that 
the  650  authentic  cases  of  bleeders  have  been  distributeil  among  219  families, 
or  very  nearlv  three  bleeders  to  a  family.  In  tact,  when  one  case  occurs  in 
a  ffroup  of  bltxMl-relations,  other  members,  Booner  or  later,  aix*  almont  alwa^'s 
anccteu.  Tlie  disease,  when  having  its  starting-point  in  a  single  individuiil, 
or  in  several  members  of  a  family  whose  parents  and  ancestors  were  entirely 
free  from  it,  is  c^j^able  of  direct  (ranstnission  from  one  generation  to  another. 
For  instance,  the  disease  could  be  directly  traced  in  two  of  the  American 
bleeder  families  through  the  entire  interval  from  1720  to  1806;  antl  of  two 
unrelated  bleetler  families  at  Tenna,  in  Granbiindeii,  one  at  least  has  liecn 
affect*Kl  since  1770, and  in  the  two  families  together  the  affection  jiad  gained 
such  headway  by  the  year  1854,  tliat,  at  Tenna  alone,  out  of  a  total  i>opular 
tion  of  165,  tliere  were  at  that  date  no  less  than  15  bleeders.  Hut  the  most 
importaut  xmnle  of  propagation  is  by  means  of  what  may  be  calletl  huimri 
iransmssion.  Thus,  after  one  or  more  cases  have  itp[»e«re<l  among  the  chil- 
dren of  healthy  parents,  the  disorder  is  usually  handed  down,  not  as  much 
by  the  blccdei*s  themselves  as  by  their  non-bleeder  l^rothers  and  sisiters,  and 
Uds  singular  motle  of  transmission  of  the  outward  manifestations  of  the 
disease  may  be  re|Miated  for  several  generations.  A  very  large  tmmber  of 
actual  bleeders  die  fr^jm  the  disease  so  early  in  life  as  to  be  unable  to  take 
any  sliare  in  the  propagjUion  of  the  anomalv.  Hut  the  bleeder  families  pre- 
sent another  remarkalile  peculiarity,  to  wbieh  attention  was  iirst  callcil  by 
Wachsmuth,  namely,  the  txtmordinary  jrait/aint^  of  the  non-bleeder  bro- 
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tliers  and  Bisters ;  for  direct  investigation  has  shown  that  the  aA^erage  ni 
ber  of  logitinmte  births  in  bIee<lor  circlo^*  i^  nearly  twice  the  genei^al  uve 
(luiinermanu.)    Ileiice,  ljfenio]»liirm  is  a  disorder  of  terrible  inn>ortanee  to  flie 
welfare  of  the  families  coneerned. 

Ilivuiophiliti.  fully  develoi>eil,  ooeurs  in  inales  much  more  frcr|ueiitly  llao  In 
females.  Uf  ti;>0  luithentie  case.-?,  theiv  were  t»02  in  males  and  only  48  in  fenifllw. 
In  hardly  any  other  disorder  is  the  i)redij*jM»siiig  intiuenee  of  sex  fio  strikiugl}' 
apjiaR'nt.  80,  too,  in  hk'eiler  families,  it  is  niiieli  more  common  fortheeonti 
alone  to  he  atteetetl  tlniti  for  the  t^ons  and  dana;hters,  or  the  douglitersal 
When  the  disease  a[ti»eia'ti  in  both  eexea  in  such  families,  the  iiuin))erofiiiale 
bleeders  usually  exceeds  tliat  of  the  female  bleeders ;  and,  finally,  tlie  iu- 
stauces  are  much  more  ninnert>ui*  where  all  the  sons  without  exception  are 
bleedeiN^thim  where  the  diseiisc  attacks  all  the  children,  daughtei's  ad  well  M 
BOiiH,  or  all  the  daughtei>(  alone.  Such  facts  clearl}'  show  tluit  tlie  prodia- 
posing  iuiluenee  of  sex,  in  this  reganl,  is  not  merely  a  general  law  guveniiuj. 
the  gross  statistics,  but  is  likewise  a  radical  ditf'erential  pirhiciple,  the  oj^era- 
tions  of  which  are  special  in  character,  and  discernible  even  m  the  (*nialler, 
groups  that  are  nqiresented  by  the  children  of  single  families. 

But,  while  females  are  tiar  less  subject  to  fully  developed  ha-mophilia  tbaa 
males,  the  actual  share  of  the  female  sex  in  cases  whidi,  although  not  fully 
developed,  really  belong  to  the  pathological  domain  of  hfemoj)l»ifia,  is  in  nit 
probability  murh  larger  than  apjiears  frt>m  the  statistics  just  eiveu,  or  perlmii* 
than  can  jKissibly  be  shown  by  any  statistics.  It  is  not  unkkely,  as  Gniiiai- 
tlier  has  ffointed  out,  that  imperfectly  developed  and  anomalous  outbreaks  irf 
the  bleeiler  disposition,  which  are  manifested  oidy  transitorily  and  at  certain 
times,  c.^.,  at  the  tirst  appeai-nnee  of  the  menses,  and  in  childbirth,  etc.,  ni* 
really  Tuore  frerpient.  iu  females  than  is  commonly  supi^K)sed,  the  true  relation 
of  these  attacks  to  hiemophilia  being  overlookerl.  In  girls,  the  diathesis  ofteu 
remains  latent  to  a  certain  extent,  and  frequently  is  first  brought  into  activltj" 
by  fixed  causes  appureutlj'  connected  with  tlie  period  of  I'eiiroSuctive  aclivnty, 
llow  often  may  not,  iu*K!ed,  hemorrhage  in  a  hjcmophilic  puerperal  wo 
liuve  been  quoted  as  the  result  of  defective  uivolution  of  the  uterus,  or  ffttal 
rtinHling  :is  the  result  of  atony  of  the  womb?  Moreover,  the  female  sex  i^in 
j'eulity  to  be  reganled  as  the  more  intensely  affected,  because  it  possesses  in  a 
far  liigher  degree  tium  the  male  the  ca]>acity  for  transmitting  the  diawebv 
inheritance  to  its  offspring.  For,  as  Grandi(lier  also  has  pointed  out,  the  miil  ' 
in  bleeder  families  who  themselves  are  bleetlers^  do  not,  as  a  rule.  Iwg 
bleeiicr  children  by  m'OUjcu  who  bt'luiig  to  non-bleeder  families;  in  fact,  tl 
children  in  such  cases  aiv  usually  healthy  and  non-bleeders;  hut  the  childrei 
of  Women  who  themselves  are  bleeders  aiv  quite  uniformly  affected  wi 
luemoiihilia.  Again,  the  males  in  bleeiler  families  who  then)selves  are  m 
hIeeder*Sj  almost  never  beget  bleeder  children  by  women  from  other  fa!aili« 
but  among  the  children  of  women  who  belong  to  bleeder  families,  ami »" 
not  themselves  bleeders,  some  uiv  almost  always  found  who  suffer  from  [ 
nounced  htemophilia.  in  thetrausmissi<in  of  thisdisonler,  theivfoiv,  theiufltc 
nul  influence  is  far  more  inqiortatit  tliai»  the  paternal ;  and,  since  the  feuml^ 
are  but  rarely  fully  ileveloi^ed  bleedei-s,  while  the  male  bleeders  either  »Ui 
prematurely,  or,  an  a  rule,  tail  to  repn>duce  the  disease  in  their  chiUlrou, 
follows  that  the  non-bleeder  women  in  bleeder  families  are,  in  fact,  theiu' 
fre([ueut  and  most  etiicient  '*  conductors"  of  lueniophilia,  and  to  them 
hitherto  constantly  increasing  spreu*l  of  this  affection  is  mainly  due. 

The  first  blecilings  of  lueniophilia  take  placi-  in  rcrt/ earij/ childhood/\ 
very  large  majority  of  instances.      A  considerable  number  of  death?  ha^ 
been  rcporteil  in  JeAvish  families  from  the  rite  of  circumcision  on  the  eig 
day,  as  well  as  similar  results  in  other  families  from  cutting  the  frtenum 
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gute  soon  after  birth,  or  fi-om  acoidentul  wounds,  Bnt  the  most  common 
time  for  the  full  outbreak  of  the  disease  is  ut  the  end  of  the  nursing  r»eriorl, 
or  at  the  bcgiiming  of  the  first  dentition,  not  only  because  the  traiimutio 
bleeiliiigii  now  l)econie  num'  fre<[uent  in  conr*o<iuencc  of  flight  contusions, 
excoriations,  etc.,  but  etsjtecially  Ix^cause  the  ap|>aix'ntly  spuntaiieous  henior- 
rhage:<  iK-gin  to  api'dir  about  this  time.  There  are  also  certain  a«red  when 
the  disposition  to  bleedinjfs  is  particularly  marked;  and  Grandidier  calls 
attention  to  the  fact  that  tlie  second  dentition,  puberty,  and  in  females  the 
tirAt  apf>eanince  and  the  cessation  of  the  nietjaes,  arc  specially  critical  j»criods 
for  thei*e  patient:?.  The  genenil  correctness  of  thiri  view  is  proved  by  the 
esperience  of  most  of  the  reporte<l  cases.  Finally,  it  is  to  l>e  nottnl  that 
with  the  advance  of  age  there  is  very  generally*  a  gnidual  decluie  in  the  ave- 
rage intensity  of  the  atiec^tion,  and  that  aoconluigly  the  manifestations  of 
tJie  congenital  ani>maly  are  usually  found  to  be  most  marked  in  youth,  and 
to  become  much  feebler  toward  middle  life.  In  exceptional  instances,  how- 
ever, the  symptoms  of  hiemophilia  recur  again  and  again  with  undiminished 
intensity  up  to  old  age,  and  even  then  death  may  res^ult  dii*ectly  Irom  one  of 
the  heniorrnage**- 

Xo  dctinite  form  of  physiological  constitution  exhibits  a  apeciall^^  marked 
pniMlispofeition  to  hiemophilia.  There  is,  however,  one  f»eeuliarity,  namely, 
a  etrtain  delicacy  and  transparency  of  the  skin,  together  with  a  suj>erficial 
position  and  niarkcd  fulness  of  the  subcutaneous  bloodvessels,  particularly 
the  veins,  which  is  mentioned  by  many  trustwdrthy  obnervers  a«  so  com- 
monly noticeable  in  blecilcr*,  that  we  can  scarcely  deny  it  a  certain  causal 
relation  to  hiemo]>hiIia. 

The  An(/lo-(rt:r manic  race  in  both  the  old  ami  the  new  world,  exhibits  a 
»tKx;iaI  diH()osition  t(»  the  affection,  as  already  mentione<l,  A  similar  pretUs[M>si- 
tion,  it  may  be  mlded,  a])pears  to  exist  in  t\wJricish  race  also,  for  the  disease 
has  rejteatedly  been  noticed  among  this  people  in  coiuiection  with  the  rite  of 
circumcision,  anil  a  considerable  numl>er  ot  IsracHtish  bleeder  families  have 
likewise;  U'en  re|>orted. 

The  primordial  causes  of  haimfiphilia  and  the  nature  of  the  influences  which 
originally  of»erate  in  its  genesis  are  entii^ely  unknown. 

but  the  ejccitinff  causes  of  tlie  bleedings,  that  is,  the  influences  wdiich  are  able 
to  produce  an  outbreak  when  the  disposition,  however  acquired,  already 
exist*5,aro  briefly  a*  follows:  Cuts,  punctures,  lacerations,  contusions,  wrenchea, 
and  strains,  may  all  ex<*ite  interstitial  as  well  as  external  extravjisations  ;  but  it 
ie  ejijiecially  characteristic  of  bleeders  that  extremely  obstinate  and  copious 
external  hemorrhages,  as  well  as  very  extensive  intei^stitial  hemorrhages, 
occur  in  them,  not  only  after  severe  wounds  and  injuries,  but  also  quite 
oommoidy  afler  even  the  nu>3t  insignificant  traumntic  acridents.  Indeetl,  it 
fl  as  if  it  were  just  these  very  trifling  injuries,  so  harmless  in  healthy 
na  as  scarcely  to  attract  attention,  that  are  specially  dangerous  in 
leeden*;  in  fact,  the  mortality  statisticjj  of  luemophdia  show  that  hemor- 
rbages  re^iult  far  oftcner  from  very  slight  than  from  severe  wounds.  Thus, 
simple  punctures,  the  ojiening  of  small  superticial  abscesses,  the  application 
of  leeches  and  cups,  the  extraction  of  teeth,  cutting  the  fneiumi  lingure  in 
young  children,  circumcision,  and  numerous  other  trifling  operative  proce- 
dures, have  been  followed  by  micontrollable  and  ultimately  fatal  hemorrhages 
in  BO  large  a  numlwr  of  cases  that  any  ojieration  upon  these  patients,  how- 
ever aliglit,  attended  with  bleeding,  must  be  considered  dangerous.  The 
aame  is  also  true  of  sliffht  accidental  wounds  of  all  sorts,  such  as  pin-pricks, 
cutaneous  abrasions,  trifling  contusions,  etc.;  for  they  likewise  are  very  apt 
to  be  followed  by  most  obstmate  and  alarming  external  hemorrhages,  or  by 
very  <littuse  ec^chymoses.  But  some  of  these  minor  wounds  are,  as  a  rule, 
vou  m.— 17 
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atton(ic(l  with  much  more  risk  than  others.  For  iiifttance,  circumcision,  the 
extnictioi)  ot*  tectli,  and  ttccideutal  wouiidB  of  the  head  and  face  are  spoken 
of  jw  exceptionally  dangerous  in  bleeders,  while  venesection  and  vaccination 
are  ivgaitlc<l  a«  less  hazanlous.  Still,  all  clinical  observation  shows  that  any 
tmunmtie  lesion  in  a  bleeder,  whatever  be  its  cau»se  or  situation,  may  excite 
a  chanict^Tistiii  hemorrhage  cxtcniallv  or  inteivtitially. 

Again,  the  danger  from  the  same  kuid  of  wound  in  a  bleeder,  for  instance,  a 
leech-bite  or  a  pin-prick,  is  not  e<iually  great  at  all  times  (Wachsmuth,  Martin, 
Graudidier);  tnua,  it  appears  that  the  individual  disposition  to  hiemophilic 
hemorrhages  varies  eonsiileiiibly  at  ditlcrent  times.  The  critical  pcrii^ds  of 
lite  for  bleetlers  have  already  been  mentioned.  But  it  must  be  added  that 
variations  in  the  individual  dis}K>sition  of  bleeders  to  the  occurrence  of  trau- 
matic hemorrhages,  result  from  other  causes  which  have  not  yet  been  fully 
determined.  The  change  of  season  in  spring  and  autunm,  and  the  sultrincsa 
of  air  preceding  a  thunderstoi-m,  have  been  mentioned  with  some  plausibility  ; 
the  evidence,  however,  is  too  imi>erfect  to  be  ectnclusive.  ^ 

Moreover,  the  occurrence  of  a  ti-aumatic  hemorrhage  in  bleedere,  at  timei^| 
not  only  awakens  a  hitherto  latent  htemophilia,  but  also  materially  aggra- 
vates, at  least  tcmp)rarily,  the  manifestations  of  an  already  developed  hemor- 
rhagic diathesis.  To  this  almost  all  writers  teetity.  Virchow,  Graudidier, 
and  others,  have  noticed  that  after  the  occurrence  of  a  traumatic  hemorrhage 
the  j>atient  is  specially  subject  to  the  so-called  spontaneous  hanorrhages^  those 
which  are  extonial  as  well  as  those  which  are  interstitial.  But  the  sjH^ntane- 
ous  Idottlitigs  of  luvmophilia  imiy  occur  indeiK>ndently  of  such  a  <M:)inicetion, 
and  may  even  constitute  the  initial  manifestation  of  the  disease.  Conoeming 
them  it  is  to  be  particularly-  noted  that  sometimes  the  hemorrhage  occurs 
w^ithout  any  known  exciting  cause — entirely  without  prodromata,  suddenly, 
as  it  were  of  its  own  accord. 

But  more  fre(piently  the  sj>oviatwous  hemorrhages  are  preceded  by  precursory 
eigne.  The  tiatient  complains,  before  the  hemorrhage,  of  flushmgs,  of  a  hot 
sensation,  and  of  more  forcible  pulsations  in  tlie  heart  and  arteries.  The  face, 
especially  the  clieeks  and  the  lobus  of  the  ears,  is  markedly  reddened,  and 
feels  hot;  and  there  is  also  headache,  together  with  mental  excitement  and  sen-^ 
Bitiveness  of  sight  and  hearing.  The  Hyniptonm,  however,  as  a  rule,  gradualt^ffl 
decline,  and  entirely  disappear  when  tlic  bleeding  is  once  establisheu.  These 
prodronmta  are  obviously  to  l>e  inter] kreted  as  the  expression  of  an  increased 
arterial  tensiuru  ]>erhaits  also  of  an  abnormal  fulness  of  the  entire  vascular 
Bysteiii ;  hen*-*'  the  hp4)ntaneouH  heninrrhagert  thus  chanicteriziHl  may  projK'rly 
be  distinguihhcil  ay  tluxionary  (Viivhow),  or  even  as  jilethoric  liemorrba^es. 
Grandidier  also  has  observed  that  many  of  these  hemorrhages  are  induced  by 
inliuetiees  which  excite  a  more  forcible  action  of  the  heart,  such  as  alcoholic 
8timulant8,  mental  emotion,  and  physical  exercise,  or  which  suddenly'  increase 
the  volume  of  the  blood,  as  for  instance,  copious  drinking. 

To  summarize  the  exeitinq  causes  of  the  hemorrhages  in  bleeders:  Most 
frequently  they  have  a  directly  traumatic  origin,  but  the^'  also  occur  siK>n- 
taneously.that  i8,>nthout  any  kind  of  wound  ormechanieal  injur}'.  Still,  many 
of  even  the  latter  liemorrhages  are  indirectly  tniceid>le  to  the  influence  of  re- 
cent wounds,  whereby  tlie  tendency  to  sjiontancous  hemcrrhatce  is  considera- 
bly increased,  or,  jK^rnaps,  is,  for  the  first  time,  awakened.  But  when  there 
has  been  no  antecedent  traumatic  hemorrhage,  the  sx»ontaneous  blee<lin^ 
generall}'  manifest  a  distinctty//Mj^(o/i((ry  character,  and  ai^e  precetled  by  van- 
ouB  symptoms  of  congestion  iuid  plethora.  Finall}',  in  rare  instances  sjion- 
taneous  liemorrhages  occur  independently  of  any  obvious  cause,  with  evei 
ai>]ieanifu'e  of  actual  8jM:»ntaneity,  and  must  therefore  be  considered  to  resul 
fruni  unknown  iuiiuences.     {Imiucriuatm.) 
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Symptoms. — ^The  phenomena  of  hreniophilia  are  oftflentially  of  a  hemorrhagic 
character. 

The  external  hemorrhages  that  are  traumatic  alwajra  occur  at  the  place  of 
injury,  which  is  most  frtsjueutly  situated  iu  the  skin  and  superficial  jiarta. 
They  are  usually  due  to  tntliug  accidents. 

The  external  heiuorrhages  that  are  spontoneoits^  or  non-traumatic,  occur  in 
a  majority  of  instances  from  the  mucous  memhrane  of  tlie  nose  and  mouth, 
more  ert|kecially  the  former,  for  epistaxis  is  by  far  the  most  fi-etjuent  form.  Li 
808  carefully  described  cases,  hemorrlias^e  occurred  froiu  tlie  none  152  times, 
from  the  gums  S8  times,  from  the  intestmes  35  times,  from  tbe  lungs  17  times, 
with  the  urine  16  times,  fmm  the  stomach  14  times,  from  the  female  geni- 
talia 10  times.  From  the  tons^ue  6  times,  from  the  external  meatus  auditoriua 
5  times,  from  the  tips  of  tfje  fingers  4  times,  from  the  scalp  4  times,  from 
the  canmculie  Uicliryraales  3  times,  from  ulcers  of  the  skin  2  times,  from  the 
uj»[K.'r  eyelids  1  time,  and  from  the  umbJticus  long  after  the  healing  1  time. 
(Iiumcrmann.)  h\  very  rai-e  instatices,  among  bk^Hlers,  hemorrhage  occurs 
into  the  ab*loiuiual  ami  other  serous  cavities. 

The  external  bleedings,  whether  traumatic  or  spontaneous,  are  almost 
always  capillary,  that  is,  parenchymatous  in  character.  All  the  descrijttions 
agree  that  the  hemorrhage  takes  place,  as  a  rule,  not  from  large  vessels,  but 
from  numerous  vessels  of  the  smallest  size  (capillaries),  and  from  a  great 
numlK»r  of  minute  ojx^nings,  as  if  from  the  pores  of  a  compact  8|K>iige  Hatu- 
rate<l  with  a  liquid.  Nevertheless,  the  bloo<l  is  poured  out  under  a  comjiara- 
tively  very  strong  pressure.  Tlie  danger,  however,  results  not  so  much  from 
the  profuseuess  oi  the  hemorrhage  as  from  its  perststeiwi/ ;  in  fioct,  it  is  this 
oljstimite  i»ersistence  of  every  hem<>rrhage,  whatever  its  origin,  which  is  the 
most  important  as  well  as  the  j"«ithognomo!iie  peculiarity  of  the  bleeder 
diathesis.  Not  unfrequently,  an  originally  trifling  hemorrhage  which  there 
was.  every  reason  to  expect  would  soun  cease  spontaneously,  or  yield  to  treat- 
ment, persists  in  bleeders,  in  spite  of  all  efforts  to  restrain  it,  for  hours  and 
(lays  and  weeks,  until  extreme  aniemia  or  death  is  pn>duce(l.  But  the  tole- 
rauee  with  which  bleeders  bear  tlie  great  losses  of  blood,  and  tlie  nijudity 
with  which  restoration  of  the  lost  tlood  is  usually  eftected,  are  still  moi-o 
remarkable. 

Interstitial  hemorrhages,  particiilarly  tliose  of  an  imdotihtedly  traumatic 
origui,  often  constitute  the  earliest  viable  manifestations  of  hremophilin  ; 
they  fref^uently  occur  during  the  first  few  days  of  life,  or  even  during  birth, 
fmm  pressure  or  other  mechanical  injury  of  the  \icn\y  of  the  child  during 
[larturitiom  In  at\er-lite,  interstitial  bleedings  occur  not  only  as  the  direct 
results  of  injuricH,  but  are  also  quite  often  (Miserved  in  connection  Avith  the 
external  hemorrhages,  whether  spontaneous  or  tnmmatic.  In  such  cases,  tlie 
ftDrface  of  the  body  very  fref[ucntly  l^ecomes  covered  more  or  less  nnivci-sally 
with  numerous  hemorrhagic  efilt>rescences,  wliich  indicate  the  occurrence  o^ 
multiple  interstitial  hemorrhages.  The  usual  anatomical  seats  of  the  interstitial 
bleedings  of  haemophilia  are  the  skin  a!id  subcutaneous  connective  tissue. 
The  retrions  most  often  involveil  are  the  l.iack,  the  fundament,  the  neighbor- 
ho<.Hl  oi  the  troclxanters,  and  the  back  of  the  neck ;  in  brief,  those  parts  of  the 
body  wliich  arc  most  subjected  to  ]tR>ssure  from  jiosturc.  The  .fpoutantons  in- 
terstitial extravasations,  however,  are  most  frequently  observed  in  the  hairy 
ecaln,  the  genitalia,  particularly  the  scrotum,  aud  the  extremities;  more 
rarely  on  the  trunk  and  face.  The  subtegumeutary  extravasations  sometimes 
are  very  copious,  and  constitute  veritable  hiematomata.  These  blood-tumors 
Lave  l>ecn  notieetl  most  frequently  in  the  region  of  the  false  ribs,  on  the  back  ; 
and  f^jMKMally  ou  theinneri^urlaceof  the  thigh,  the  popliteal  region,  etc.,  in  the 
lower  extremities.    These  blooil-turaors  have  varied  considerably  in  size  in  the 
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reiK)rte(I  Gases;  many  of  thera  were  ad  large  m  a  jroo8e-egg  or  nti  apple,  wLile 

Beveml  instances  are  nieiitioneil  of  enormous  tumelaetions,  as  large  as  a  ehild* 
lietul  or  larirer*  wli'uh  had  been  prtnluee*!  l»y  trifling  contU!*iv»us^  or  Lad  ai>{)u- 
rently  arisen  fi[.K.>ntaneously.  ^H 

The  s(>ealle*l  rhcam^ttie  afftdhus  are  alao  of  such  frequent  occurrence  iitV 
bleeilei-s,  an»l  their  immediate  relatioas,  an  to  dej*erve  9i>ecial  mention.     The 
mo&t  iiuportunt  of  these  rhemuatie  discatK^  in  bleeders  are  unquestionably 
the  Jot ttt-ajfevl tons.     They  ct^njprihe  all  the  grades  of  arthritic  nieumati^ni, 
from  simple  inflammatory  arthralgia  up  to  the  most  cojiions  pyno\nal  etfu* 
Hion.     But  rlitHmatic  muS'^ular  afftvUons  completely  resembling,  in  their  clini- 
cal  features,  the  onlinary  forms  of  rheumatic  myalgia,  are  met  with  in 
bleeders  still   more  frequently  than   the  joint-aft'et-tiims,  anti  very  ofreu  are: 
Buiicradded  to  the  latter.   Bet*ide*,  tho»e  subject  to  haemophilia  are  [peculiarly 
lianle  to  neuralgic  atUwks^  which  nKwt  frequently  involve  the  ilmud  f/mncfirs^ 
of  the  trignninus,     Grandidier  mentions  the  striking  frequency  with  whieh.! 
blee<lerB  ciuft'rr  fntm  jtcrirMlic  attacked  of  violent  tooth-ache,  otlcn  indeiK'ii- 
deutly  of  any  obvitma  cause  such  as  caries. 


Morbid  Anatomy  and  Pathology. — With  regard  to  analomicnl  changes^  n(v 
appanitus  of  the  body  seems  to  be  abnonimlly  affectod  in  bleeders  go  unilbrmly 
as  the  vaHcular  system  (A'irehow).  Both  the  older  and  more  recent  writers 
ppeak  of  the  striking  superficialitvand  abnonmil  distribution  of  the  cutaneous 
and  Hubuutaneous  veini*  and  arteries,  and  esjHHnally  of  the  abnormal  iftructure 
an«l  width  of  the  artericsi.  Thu;*,  in  ouile  a  large  neries  of  cases,  the  intima 
of  the  snuiller  and  larger  arteriis  (the  temptoral  and  radial,  the  aorta,  jiul- 
monaiy,  carotid,  etc.),  wji»  found  to  be  reiuarkably  thin,  and  sometimes 
actually  transparent,  without  any  ai»parent  diminution,  however,  in  the 
elat«tic  retractilit}'  of  the  coats  of  the  vessels  (V'irchow);  while  in  a  certain 
numl>er  of  these  eaaee  the  lumen  of  the  large  arteries  (aorta*  j»ulraonary,  etc.)^ 
and  of  their  main  bmnehes,  was  abnormally  luirrow  throughout  the  cJitire  extent 
of  the  ve^tsels  (Schlieiiumn,  Viivhow,  Ulide).  Very  generally,  alsro,  where  tJie 
auto|»€iy  was  carefully  made,  the  intima  of  lx)th  the  large  and  the  small 
arteries  was  distinctly  seen  to  have  undergone  a  partial  fatty  degeneration^ 
(juite  analogous,  as  regards  its  locality  and  other  characters,  to  the  dcgei 
erative  changes  of  the  inner  coat  of  the  vessels  in  antemia  and  chlorosis  (Im- 
mermann). 

There  is,  liowever,  a  second  factor  which  may  j>ossihly  be  of  the  highest 
imjx)rtance  in  producing  the  bleedings  of  hanuopliilia — a  factor,  moreover»_^ 
which  is  not  dej>endent  upon  the  contigunition  of  the  vessels,  but  ia  direi-tlyfl 
connected  with  the  absolute  ouantitv  of  the  habitual  supolv  of  blo<:Hl.     Tlie 


1 
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greater  this  habitual  supjtly,  and  the  morci  the  vascular  ap|iaratus  is  i)erma- 
uently  overtille*l  in  eonsequetice  of  it,  the  more  readily  the  cliniad  phenomena^ 
peculiar  to  the  blewlcr  disease  may  arise,  imd  the  greater  will  be  the  tendcney  fl 
not  merely  U>  lu*Tnorrliages  in  general,  but  particularly  to  those  of  a  jirofuse  and 
scarcely  controllable  character.  Thus,  it  may  readily  be  conceived  that,  in  cer- 
tain instances,  the  habitual  existence  of  a  high  degree  of  absolute  plethora  may 
of  itself  be  suflicient  to  maintain  a  bleeder  disposition,  without  the  interven- 
tion of  the  vast'ular  amunalies  alx^ve  describeti.  Or,  in  other  words,  we  may 
suppose  that  although,  in  nnwlerate  d^rees  of  habitual  plethora,  luemo]thilia 
requires  for  its  development  tlie  eoncurrence  of  certain  favoring  conditions  ou 
the  i)art  of  the  vessels — e.g,,  delicacy  of  their  walls  and  narrowness  of  their 
channels — still,  the  affection  may  now  and  then  manifest  itself  as  a  clinical 
form  of  dist»ase  entirely  uneonneeted  with  the  vascular  lesions  aliove  described 
(Immcrmanii).  The  intnxluction  of  this  second  factor,  that  is,  variations  in  the 
volume  of  blood,  enables  us  to  account  satisl'actorily  for  the  fact  that  the  di*- 
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poiBition  of  ])kH.Mler*  to  hemorrliagcs,  aiul  the  si'vority  of  tlie  li<?niorrhoi;e« 
themselves,  aiv  usually  by  no  meaiL-*  the  same  at  all  tiiues  of  life,  but  ju'e-seut 
all  sorts  of  ttuetuatious  ami  (litferenres.  Tu  tliirt  seooiul  factor  munt  be  adiletl 
the  fiahifnaUt/  forcihlc  con  tract  ions  of  the  heart,  oY  wliich  we  have  aiii|'le  evideia-e 
ia  the  uniiaually  hanl  puLso  aiul  apex-beat  of  many  La-iuophilk*  iutlivuluals, 
aiul  |»articiilarly  iu  the  cardiac  hypertrophy  occasionally  f'>un<l  at  their 
autO|>sie!5. 

To  ei)itounze  our  presetit  kiio\vle<l<^e  of  its  pcfhofof/yj  we  nmy  state  that 
lueniophilia  in,  in  genenil,  a  congenital  and  hubitual  form  of  the  hemorrhagic 
(liathcfiis,  iu  whieh  the  oft-ix^urring  ati<l  e^isily-induced  Ijemorrhages  for  the 
inosit  part  owe  their  extraordinary  vehemence,  obstinacy,  and  dai»ger,  to  an 
equalfv  congenital  and  habitual  dispn)pf»rti*>n  l)etween  the  voUmie  of  the 
blood  and  the  capacity  of  the  vartcular  apparatUK,  resulting  in  an  abnormal 
iucrea.se  of  latoml  pix-ssurc  within  the  vessels.  M(>reover,  in  maiiv  instauces, 
functional  erethism  of  the  heart,  as  well  as  cardiar  hyix*rtrophy,  by  inducing 
a  tendency  to  cougestioni*,  ati'onls  important  aid  in  pnulucing  the  hemorrh:iges 
tlieinselves,  and  in  imparting  to  tlieiu  their  abnormal  clinical  chanicter, 
Finallv,  neurotic  intluenees  oct^sioimlly  act  as  an  additional  factor  by  tern- 
ponirily  increasing  the  habitually  congestive  diathesis. 

PRoaNOSis. — The  uUirtmtc  result  of  hiemophilia  in  a  great  majority  of  cases 
is  deaths  possibly  iu  the  lii*st  attack,  but  usually  from  one  of  the  hemor- 
rhages in  later  life.  The  mortality  of  the  dise;use  is  tlierefore  very  hi^h,and 
at  the  same  time  very  prematuix*,  on  account  ot*  the  generally  very  early  out^ 
break  of  the  diathesis,  and  itri  intensity  during  the  first  }>eriod  of  life.  A 
vi*ry  largo  number  of  bleetlei's  siu'cnmb  to  tlie  munlerons  affection  in  early 
youth,  the  rate  of  mortality  between  the  fii-st  ami  st'veiitli  years  being  parti- 
cularly excessive,  while  only  a  comparatively  small  proportion  of  bleeders, 
sufFering  from  the  well-marked  and  fully  develoffcd  form  of  the  disease, 
fecajies  the  constantly-threatening  danger  of  a  fatal  liemorrhage  until  the 
age  is  reacheil  when  the  4liathesi8  is  frequently  observe<l  to  abate  siM^ita- 
neously,  or  to  l>ecome  latent  (rmmernmnn).  There  can  be  no  question,  there- 
fore, as  to  the  extremely  nernicious  character  of  hairaojjhilia,  espwiall^*  in 
childhood  and  youth.  Tnis  view  is  contirmeil  by  the  results  noted  in  212 
fetal  cases  of  hemophilia  that  were  collected  by  Grandidier.  Of  the  entire 
naml»er  of  j>aticutj5, 121,  or  more  than  one-half,  died  from  hemorrhage  before 
reaching  the  eighth  year,  and  only  24  survived  the  twenty-second  year. 

Tkkatment. — Every  precaution  should  be  taken  to  avoid  all  kinds  of 
inJHryj  and  likewise  all  induenccs  which  determine  the  occurrence  oi pUthora 
and  congestions.  If  a  tendency  to  constipation  be  present,  it  should  be  com- 
Lateii  with  saline  cathartics,  especially  Glauber's  salt;  and  not  unfri^piently 
the  manifestations  of  plethora  can  be  palliuteil  by  the  vigorous  use  of  tliat 
anne<ly  wht*n  constipation  is  not  present. 

The  inutnuiiic  external  hemorrhaycs  of  hicmopliilia  always  demand  imme- 
diate interference.  Intenud  modii-ation  should  always  be  employed  in  such 
Ciisesi,  as  well  as  local  measures.  Among  the  latter,  a'//i/>r(.s5/on  continued  for 
a  considerable  time,  perhaps  for  days,  is  the  most  reliable.  The  actual  cautery 
rarely  suffices,  and  tijerefore  should  not  be  employed  in  these  cases.  The 
tmsted  snttire  has  in  many  instances  been  found  ol*  great  ser\*ice,  when  the 
I  Wounds  were  very  small,  such  as  leecli-bites,  or  consisted  of  simple  linear  inci- 
r«ions,  and  has  but  rarely  been  Ibllowud  b}'  secondary  hemorrhage.  To  arrt^st 
blet^ling  fnjm  the  dental  alveoli  after  the  extraction  of  teeth,  which  is  often 
Very  illfticult,  the  most  efi'ectual  plan  of  treatment  cimsists  in  applying  a 
tampon  saturated  with  perchloride  of  iron,  and  retaining  it  in  place  by  a  piece 
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of  cork,  or  by  a  metallic  plate  fastened  to  an  adjacent  tooth,  so  as  to  effect 
pennunent  pro^Hurc  for  weeks,  if  necessary — an  dpenitioii  which  can  be  readily 
jicrformed  by  any  denti?it. 

Of  internal  renietlicn,  the  most  trustworthy  are  areteUe  of  lead  and  ergot^  in 
large  doses  fre<niently  rej>eated.  The  mineral  acids,  alum,  tannin>  etc.,  are 
lefts  reliable.  In  every  ea^*,  therefore,  where  the  hemorrhage  is  at  all  serious, 
either  j>lund»ic  acetate  in  dows  of  two  grains  every  two  hours,  or  fluid  extract 
of  ergot  in  do^es  of  tliirty  minimn  every  two  honii?,  ehould  be  ii:ivcn  until  either 
the  Weeding  it*  arre^tetl,  or  symptoms  of  poitioiung  ensue.  In  bad  cases  Ixith 
remedies  should  be  simtdtancously  administereil.  At  the  same  time  restless- 
ness should  be  quieted  by  cxhibitinij  opium  or  morphia.  It  has  not  uufre- 
quently  happenetl  that  this  metlKxl  has  succeeded  in  rapidly  arresting  the 
hemorrhage  after  local  measures  have  proved  entirL-ly  fruitless.  In  casta*  of 
internal  bleeding,  we  are,  of  course,  comjielled  to  rely  on  this  method  exclu- 
sively. 

The  spontaneous  arterrial  knnorrhagcs^  that  is,  those  of  non-traumatic  origin, 
wlien  i»reeeded  by  various  symptoms  of  plethora  and  congestion,  should  not 
be  interfeix^l  with  until  the  engorgement  of  the  vessels  has  passed  away  ;  for 
in  checking  the  hemorrhage  prematurely,  we  might  do  far  more  harm  than 
good.     Otherwise,  tlie  plan  of  treatment  is  the  same  as  the  above. 

The  intcrsfiiinl  ciiinncou^^i  hcmorrhnt/es  (petechia*,  ecchymoses,  vibices)  require 
no  Bj)ecial  ti-eatnient  in  bleeders,  inasmuch  as  the  loss  of  blood  is  inconsider- 
able; but  as  to  the  subcutantous  interstitial  hanorrhages ^  t\mt  is,  the  hccniato- 
nuita^  it  is  of  the  tirst  imjtortance  to  protect  these  tumore  from  mechanical 
injury,  and  to  abstain  from  opening  them  prematurely  by  incision  or  punc- 
ture. 

The  rheumatic  com  plications  of  ha-mophilia  are  to  be  treated  in  the  same 
waj'  OS  under  onliuary  circumstances,  w  ith  the  important  exception  that  all 
reniedies  should  be  carefully  avoided  which  may  possibly  excite  hemorrhage- 
(Immcrmann.) 

Grandidier  and  otliers  assert  that  the  administmtion  of  mercury  in  any 
form  in  the  ti-eatment  of  these  rhcinnatic  affections  is  commonly  atteudwl  by 
a  temporary  aggravation  of  thi."  henionhagic  diathesis,  and  it  should  therefore 
l>e  strictly  avoided. 

The  to) lowing  example  of  hiemophilia  was  rcportetl  during  the  late  civil 
war.  It  will  serve  to  show  how  nin*'h  tlie  operation  of  deligating  the  main 
artery  is  worth  in  i>reventing  hicniopliilic  bleciUngs  fi*oni  gunshot  wounds : — 

St'fgcant  Hunry  B„  Co.  I).  12th  New  llampsliirc  Volunteers,  ngtd  21,  was  admitted 
to  Emory  Hospital,  Washington,  June   11,  l«tj4,  with  a  gunshot  wound  of  the  rijiht 

shoulder,  received  at  Cold  Harbor  on  the  3d. 


Fig.  450. 


A  inl»iie-l>all  had  entered  below  the  clav- 
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I 
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g^  m^m  icle  and  [Ui*»6ed  out  at  the  anterior  ai^pect 

m  m  ^^wV^^f^^l^.  °^  '^^  arm.  abont  three  inches  below  the 

I  ■         ^^gg/^l^^    j^^B^^Tji!!^.        shoulder-joint.      There    was  also  a  Hesh- 

■  ^rf*'''''^'^.^^|l*'*'''^^^^H^^^^   wound  o(*   the    upper    third    of   the    right 

■  ^^^^^^0^^^  ^^^L^F  thigh.  The  ■patxeni  had  a  hemorrhagic 
H^teri^^^^^  ^^^  dittthesis,  ichi'ch  htn  father  $(otfti  was 
^j^^K^^  hereditary  in  the  /amity — tor  example,  u 

^^^^  gimpte  cut  of  the  finjper  would  eause  hem- 

orrhage to  such  an  amount  ta  to  endanger 
lite.  Under  these  cireumatances,  and  ujjon 
consultation,  it  wa«  decided  after  ]\h  HrM 
attack  of  hcmorrliage  to  ligitte  the  stibcla- 
%ian.  The  o[>cra(ion  was  successfully  |)er- 
fomted  on  June  17,  by  Surgeon  N.  R.  Mosely,  U.  S.  V,  Strong  hopes  were  enter- 
tained of  the  patient's  recovery  ;  but,  unfortunately,  in  addition  to  his  peculiar  JiaihesU. 


siiowlutr  III*  Hfthi  tahclATUn  ftrteiydtTtdod  t»jft  Itga- 
lan'  In  ll*  third  part  Tln'  [•rffmrattOD  waa  Iftlinn  rroin 
%  M««ilt)r.  It  but  tHttfn  upvDod  louirHutlliisUy,  btblBil,  lo 
(ll«i>l«r  tlio  viiiall  fibrinous  eosKUl^*  Bjter.  381S,  if«ol. 
I..  A    M.  51.     il'o-lfriir  view.) 
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he  lincl  a  severe  CQUpli,  wliicti  it  seemed  almost  impos6tbU^  to  relieve  or  urret«i  tempo- 
rurily.  On  the  morning  of  the  2*Jth,  while  in  conversation,  the  artery  gav*t  way,  and 
denth  from  liemorrhage  was  almost  instantaneous.  The  accompanying  wood-cut  (Fig. 
460)  represents  the  specimen  whicli  was  obtained  at  the  auto|iHy.  It  consists  o\'  the 
right  subclavian,  of  the  inlerior  part  of  the  right  carotid,  and  of  the  distal  end  of  the 
inuominaie.  The  comuiencementof  the  vertebral  and  of  the  suiieriorinlercostul  are  also 
shown,  together  with  the  thyroid  axis  and  transversalia  colli.  There  wt-re  slight  tibri- 
nous  cxiulations  on  either  side  of  the  point  at  which  the  ligature  cut  through.^ 

This  patient  survived  the  oj»oration  for  twelve  days.  During  tliis  period 
there  \va.s  no  lieniorrhatje  fiMui  the  original  wound.  XeverthelcHH,  ho  tlied 
almost  iiistantajieoti>.ly  from  a  hemorrhage  tliat  resulted  from  tlie  Piuhleu 
giving  way  of  tlie  ligatured  artery.  The  wood-cut  shows  that  the  occluding 
coagula  were  very  small. 

liut,  uj)OU  the  whole,  the  manifestations  |>eculiar  to  the  bleeder  diathesia 
were  not  very  striking  in  this  wise.  It  is,  however,  not  iiuju'obahle  that  tlie 
privatit>nH  and  hanlshifts  attending  a  soldier's  life  in  tin.'  Held,  liv  lessening 
plethora  and  the  tendency  to  pletlToric  congestions,  had  considerably  modified 
the  diathesis  in  his  person. 


IXTERMEDURY  IIeMORRHAQE. 


The  term  intermediary  lieraorrhagecmbraeesall  the  effusions  of  blood  from 
wounds  or  from  wounded  bltxvdvesselH  wluLdj  ot-rur  in  tha  interwrdian/ ^yriod^ 
that  is,  subse<£Uent  to  the  arrest  of  tlio  primary  bleeding  or  close  of  the  i>rimary 
fteriod,  on  the  one  hand,  and  prior  to  the  establishment  of  suppuration  on 
the  fifth  or  sixth  day  wliioh  niarkf?  the  beginning  of  the  true  secondary*  pe- 
rifwl,  on  the  other  hand.  In  tliis  interval  of  tinu',  ilie  p]ieni*niena  of  reaction, 
whetlier  it  be  simply  nonniil  or  more  or  less  strongly  iJitlammatory,  present 
themselves,  and  thus  the  intermediary  jjeriod  itself  beeoines  distinctly  marked 
or  eharacterizefl,  and  distinguislxed  both  from  that  whioli  precedes  and  from 
that  which  follows  it.  The  hemorrhages  which  occur  in  this  j»eriod  are,  for 
the  most  part,  products  of  the  more  or  less  violent  reaction  and  excitement 
of  the  vascular  system  that  properly  belong  to  this  ]teriod ;  wlicn^forc,  tlie 
division  of  tniumatic  hemnrrhages  into  they^W/fU//'^,  the  intfrnudianj^  and  the 
ndary^  is  not  an  nrtiticial  classification,  but  is  foundeil  on  natural  distinc- 
0113  or  differences  of  an  important  character.  Even  those  writers  wlio 
classify  the  hemorrhages  whicli  occur  during  the  reactionary  periofl  with 
secondary  hemorrliages,  recognize  an  essential  diticrence  between  them,  which 
has  been  well  exnressed  by  the  late  Dr.  George  McClellan,  who  says,  while 
speaking  of  the  bleeding  which  often  presents  itself  in  wounds  in  the  course 
of  three  or  four  daya  after  their  intliftion:  '*  This  is  called  by  all  writci*s  a 
secondary  hemorrhage,  but  as  there  is  still  an  ulterior  form  of  bleeding  in 
M>me  classes  of  womids,  it  is  best  to  qualify  this  by  the  ei>it]iet ///■.«^ /o/v/i  of 
i*ccondar»j  hcnion'hage^  or  secondary  kemoiTkage  from  reitction.^  But,  inasmuch 
as  the  pathogencr^is  of  these  bleedings  Ls  totally  different  from  tlie  pathoi^e- 
iiesis  of  the  bleedinifs  which  occur  after  suppuration  is  cstablislKHl,  and  whfch 
are  known  yw/r  excHlriice  as  sccomlary  henn>rrhagcs,  it.  is  beyond  a  doubt  far 
prefenible  to  designate  them  as  intermediar}'  hemorrhages.  Moreover,  the 
term  itself  will  serve  to  show  in  most  instances,  with  precision,  not  only  the 
(*erio<l  when  the  bleeding  took  place,  but  likewise  the  nature  of  the  torces 
concerned  in  its  production. 


^  M«idit;ftl  ftud  Surgical  History  of  the  War  of  the  Rebellion,  First  Surgical  Volume,  p.  540. 
'  Op,  olt.,  p.  1S7. 
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li»terme<rmiy  lienionlmges  in  general  are  obviously  rotinect^l  with  in- 
civastnl  vuftculur  iution,  anil  result  from  the  increased  fortv  with  wliich the 
bl*x»tl  w  driven  through  thearteries,dnrinic  the  period  of  rL-actiou  ajiduiflain- 
Biatory  irritiitioii  tluit.  foUowa  the  ^'BluK'k  ^of  Bevereivouud^.  and  tLu  ili|ii\i- 
Bion  of  jirofurH.*  i)r'muirv  lieniorrhuge.  Inuring  at  Iwiist  thn-c  or  four  iky* 
after  tho  infliction  of  such  "wouudH,  it  is  always  jHn^sible  for  a  retoraof  uie 
hemorrhage  to  be  eflbeted  b\'  the  violent  reaction  or  exeitemeDt  of  the 
viuj<*nlar  system  drivnig  out  the  occluding  ooagnla  and  forcing  open  tliecoii- 
traeted  orilices  of  the  wounded  arteries.  Tlie  followiuir  exaniplt.'  afford*  a 
cimhI  illurttnition  of  the  internicMliary  ua  well  as  of  the  primary  and  secuuJary 
ibmift  of  traumatic  hemorrhage : — 

A  temperRte  and  hcnltlij  young  man,  nged  21,  accidontallj  received  in  lii$  rigltt 
arinijil  tlie  cliafgc  of  one  of  the  l«irrels  of  a  bird-gun,  loaded  with  pheasant  fhoi,  which 
priMluoi.'il  *^  un  enuriiiotjs  burnt  wound  in  the  centre  of  the  axilla,  with  hluckeued  sod 
huriit.  K't\)i,ffi,  pHssirig  up  alnn«j  th*'  ofturse  of  the  vessels  toward  the  coracoid  pryci«. 
The  jM>w<h.T,  waddin;;,  and  shot  had  uH  Ix^en  driven  into  the  wound,  uod  the  ]>h)'6iciau» 
liupnlf  tlicrffop',  ihat  tlie  eontusion  of  the  surfaces,  in  addition  to  the  coegulitioD, 
wouhl  enabk-  tliciii  Id  prfvenl  a  return  of  the  lieworrhage  by  the  pressure  of  comprens 
and  bandages.*'  It  should  be  Htated  llml  the  infliction  of  the  wound  had  been  imme- 
diately followed  by  "an  enormous  hemorrhage,"  thai  he  had  fallen  "into  complete  ink 
cojM^  al  the  door-step  of  his  father's  bouse,"  and  that  *' the  diiK;liarge  had  cntinlj 
ceased  under  fuinting." 

**  About  thirty  hours  afterward,  however,  a  severe  beniorrhage  returned  from  ll»( 
Wound  in  eonscquence  of  vaseular  reaction  forcing  otf  the  coagulafmm  the  lorn  vesfclfi. 
Id-  fitinfrd  iLjj;ain  iihnosl  unto  death,  and  remained  several  hours  exceedingly  prwtnte, 
during  whieh  [)eriod  [I^IeCIellunj  was  lirsl  ctdled  in  consultation.  As  large  ten b^  well 
j:nulimted  in  the  form  of  compresses  liad  been  forced  into  the  wound  with  styptics, to 
the  total  sii[>pression  of  tho  liumorrhage,"  McClellan  did  not  interfere. 

"The  e4L«e  progressed  very  well  after  that  for  ten  entire  days,  when«  on  turning  ovfrin 
his  bed  tit  niglit,  a  tremendous  hemorrhage  broke  out  again.  lie  fainieil.  and  tliey  were 
able  to  suppress  the  bleeding  until  [McClellan]  arrived  and  secured  the  subclanuD  artery 
just  abovn  tlie  upper  verge  of  the  infhinimatory  swelling  and  engorgement,  Thfl 
sloughs  of  dead  cellular  tissue,  and  shot,  and  wadding,  afterward  came  away  throu|li 
tlio  origimd  wound  in  the  axilla,  along  with  the  suppuration,  and  the  patient  got  wdl 
witli  a  poitil  use  of  his  arm."  ' 

Tu  tluH  ciisu  the  prhiianj  hemorrhage,  ceased  on  the  occurrence  of  syncope; 
and  the  wouml  appears  to  have  been  dressed  with  compresses,  retaine*!  in 
jiliico  hy  applying  a  wller  bandage.    Nevertheless,  the  blood  coagulating  in 
tlie  w«nuul  did  not  succeed  in  effectually  plugging  up  the  o\m\  nioutk^o 
the  injnrcil  artcruv;  wherefoix'  it  hapjiened  thirty  houra  afterwanl,  \vbei\r(y 
aetiou  KiipcrveiKHl,  that  the  iiicrcased  blood-]>ressure,  or  the  iucreasiHl  force  o 
the  (.-irculation,  ilrove  o)it  the  plugs  of  coat^ula  and  started  the  blee<ihiir  afresh. 
thereby  causing  nn  inkTmnliary  hnnorrhagc  of  n  most   profuse  cliaractcr^, 
which,  however,  again  tvascd  on  the  occurrence  of  syiicK)pe,  and  wjts  after^ 
ward  lieUl  in  eheck  by  strong  compression. 

Fiiuilly,  when  suppumtion  was  fully  established  in  the  wound,  and  th 
hloughing  tissues  had  beioui  to  separate,  sccondor^f  hntxorrhitgc  ensueil,  whic 
however,  was  supj>resse<i  oy  dcligaition  of  the  subclavian  artery,  with  probabV 
u  c*>ntinuaiKv  of  tlie  local  pressure;  and  tlie  young  man  had  tJie  good  fortu 
to  recover  with  a  useful  arm. 

But  intonuediary  hemorrhage  sometimes  takes  place  from  the  great  a: 
ries  of  the  trunk,  as  hap]>one<l  in  the  following  uistance,  which  occ 
during  tlie  Lite  civil  war: — 


I  lloCl«UAa,  op.  (dU,  p.  191,  foob-noie. 
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A  soldier,  aged  23,  received,  near  Petersburg,  Va.,  on  June  18,  1864,  a  gunshot 
wound  of  tbti  riglit  naiee,  the  ball  entering  the  pehiit  at  the  sticro-iliac  ^yniplivMe, 
and  on  the  foUuwing  day  he  wit^  ndniittod  into  the  Hampton  Hospital  at  Fortress 
Monroe.  On  the  20th  hemorrhage  t'rom  ihe  coniinou  iliac  artery  occurred,  three  quarU 
cK  blood  being  lost,  and  on  the  21i;t  death  eniiucd.  Autopsy — The  ball  "WtxA  Jound 
kxlgud  at  the  superior  sitcro-iliac  symphysi^i,  and  the  common  iliac  artery  wounded.* 

The  following  case  canie  under  my  own  obseinratioii : — 

A  soldier,  aged  37,  received,  at  S|iolt«yIvania  C.  H.,  Vn.,  May  18,  1864,  a  ;fim«ihot 
fracture  of  the  left  humerus,  for  which  the  arm  was  amputated  at  the  upper  third  by 
the  double-flap  method.  On  the  21st  he  was  admitted  to  Stanton  Hospital.  On  the 
22d,  profuse  intermediary  hemorrhage,  arterial  in  character,  suddenly  occurred  from 
the  stump.  The  stump  was  immediately  opened,  and  the  bleeding  was  found  to  pro- 
t^jeed  from  the  brachial  artery,  the  ligature  having  slipped  off  from  it.  The  artery  waa 
dn  tied  on  the  face  of  the  stump,  and  the  bleeding  was  permanently  arrested.  Must 
innfortunalely,  however,  the  ^>atient  was  attacked  witb  pya^mic  pneumonia,  and  died  on 
Tune  4. 

In  this  case^  intermediary  hemorrhage  occnrretl  in  the  Btnrap  of  an  ampu- 
t'tate^l  urin,  Ixnaiufte  the  ligature  slipped  oft*  fi*om  the  end  of  the  hmchiul 

tery;  it  upiKrai^  tliiit  tlie  li^^ature  had  been  carelessly  apjdled  too  near  tlie 
end  of  the  vessel,  and  that  it  Imd  not  l>een  drawn  with  suffieient  tightness 
l)efore  knotting.  In  connequence  of  this  inexcusable  negligence,  the  ligsi- 
ture  was  gradually  pushed  off  trora  the  end  of  the  artery  by  it^  pulsations 
after  reaction  hu<l  taken  plaee. 

When  secondary  amputations  of  the  extremities  are  performed  through 
intlanieil  tissues,  inlonuediary  hemorrhages  of  a  parcticht/viatous  charaeter  not 
xtnfrtiiuently  ensue,  Jis  JmpjK-ned  in  the  following  example: — 

Lieutenant-Colonel  Maxwell,  aged  22,  was  wounded  at  Five  Forks,  April  1,  1865, 
by  a  conoidul  ball,  wliioh  oiiened  the  left  knee-joint.  An  attF*mpt  was  made  to  save 
the  limb,  but  suppurative  intlninmation  ensued,  and  the  thigh  became  inliltrated  with 
(>urulent  matter  between  the  muscles,  as  high  as  the  apex  of  Sciirpa's  triangle.  On 
April  IT.  amputation  at  the  middle  of  the  femur,  by  the  circular  mt'ihod.  under  ether, 
had  to  be  performed,  and  t!ie  stump  was  dresstd  with  cold  water.  On  the  IHth  it  was 
observed  that  hemorrhage  continued,  idlhouj;h  twelve  ligatures  had  been  applied,  and 
that  altogether  about  eight  ounces  of  blood  had  been  lost.  The  slump  was  then  o)>enedr 
and  liquor  ferri  persulph.  fortis  was  applied  with  u  camel's-hair  brush  to  the  whole  sur- 
fiuse  of  the  wound,  which  was  aho  left  o|)en  and  exposud  to  the  air  for  about  tifteen 
minutes;  this  proceeding  entirely  checked  the  sanguinolent  ooziug.  The  patient  ulti- 
mately made  a  good  recovery.* 

Notwithstanding  that  all  tlie  arteries  of  appreciable  size  had  been  tied  ui 
this  caee,  when  rtuietion  came  on,  blee<linic  t<:K>k:  place  from  the  cajiillaries  of 
the  stump,  I>ecaufie  they  had  lost  the  uhilit}'  t-o  spontiineously  coiitnict,  and 
thus  close  their  open  mouths.  Moreover,  this  paralysis  of  the  inu:J<"ular  coata 
<tf  these  vessels  apjtears  to  have  Ixjen  caused  by  the  inllanuiiatory  process, 
which  spread  from  the  wounded  knee-joint  upward  into  the  thigh. 

But  whenever  the  arteries  are  not  completely  nor  transversely  divided,  but 
are  only  cut  into  or  punctured,  intenne<liary  liemorrhages  are  very  common. 
Si>nietiiuea  a  tcmixirary  anest  of  the  bleedhig  can  be  repeatedly  effecteil  in 
sv]ch  cases  by  coagulation,  contraction,  and  syncope,  or  by  the  application  of 
pressure,  and  still,  at  every  recovery  or  return  of  va.scular  power  and  excite- 
luent,  the  bleeding  will  be  reproduced.  Tlic  next  two  examples  are  in 
{toint: — 


<  Med.  and  Surg.  History  of  the  War.  Second  Surg.  Vol.,  p.  333. 
*  D.  S.  Sanitary  Commbisiou,  Surgical  Mvmoirs,  p.  176.     New  York, 


1870. 
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Dr.  Robert  Battey  ligatured  the  coznnion  carotid  artery,  in  a  man,  lor  the  relief  of 
repeated  hemorrhaget  following  a  deeply  incised  wound  near  the  angle  of  the  jaw,  jq 
the  subparotid  space.  Tendency  to  syncope,  following  the  loss  of  blood  and  tLc*  ifm 
of  the  artery,  was  noticed  for  several  daye;.  FaciiU  paralysis  also  ap{>eured,  but  iiher- 
ward  subsided,  and  the  man's  health  was  aubseqiienlly  entirely  restored.^ 

TliG  hemorrhage  appears  to  Lavo  recurred  in  this  case  whenever  tlio  rew- 
tion  rose  bigh  enough  to  give  the  arterial  pulsations  a  force  sufficient  to 
drive  out  the  {>lug!i  of  coagula  whic?i  temporarily  restrained  the  Ideeding. 

A  soldier,  aged  25,  was  wounded  at  Missionary  Ridge  November  25,  18G3.  h)  a  Ull 
which  entered  anterior  to  the  left  angle  of  the  lower  jaw,  making  a  ragged  opening  noirty 
one  inch  long,  and,  fracturing  that  bone,  passed  downward  and  to  the  right  undtfrik 
tongue,  cutting  the  Huur  of  the  mouth,  and  escaping  from   the  right  side  of  tlie  tieck 
behind  and  a  little  below  the  great  comu  of  the  hyoid  bone.     On  the  evening  ol"  ibe 
21>th,  iutermediary  hemorrhage  from  the  mouth  and  the  orifice  of  ejcit  suddenly  oc- 
curred, and  between  three  and  four  pints  of  blood  were  lost  before  the  hfmorrliagt  wu 
suppressed  by  tying  the  right  common  carotid  artery,  just  above  the  omo-hyoid  miwcle. 
The  hemorrhage  was  8upj)0fied  to  proceed  from  some  wounded  branches  of  ihe  lin^i 
artery.     On  liecember  2,  the  hemorrhage  recurred  both  morning  and  evening ;  ibout^ 
midnight  it  again  recurred  with  considerable  force,  necessitating  ibe  ligation  of  ikWl 
external  carotid  artery.     After  that  the  bleeding  did  not  return,  and  the  patient  did^ 
well." 

In  this  case,  too,  the  intermediary  hemorrhage  appears  to  have  been  causdl 
by  the  bursting  o]»eu  of  trauiuiitic  orifices  in  arteries  which  had  been  imper- 
fectly plugged  up  \\\{\i  coagula,  the  reopening  of  these  orifices  being  pro- 
duced directly  by  an  increased  force  in  tlie  iirterial  current  of  blood  that  wwl 
due  to  the  reaction.  More<n-er,  the  hcinorrhugc  recurred  a  numlx^r  of  tiioji, 
and  ^'ontinucd  to  recur  until  tlu;  t^irculution  in  Uoth  lingual  arteriefl  hadbeea] 
contrulled  by  the  application  of  ligatures. 

Trkatment. — I  have  rei^eatedl)'^  scon  an  intermediary  hemorrhage  produced! 
by  leaving  a  coagnhini  in  the  womid,  which  there  acts  like  a  warm  spong%l 
and  constantly  promotes  a  tendenc}'  to  liemorrhaee  during  the  reaietioiiaiyj 
I>eriod.  In  such  cases,  the  coagula  should  ahvays  he  thoroughly  remove*!  byj 
the  fingers,  or  by  a  suitable  sjx>nge :  and  the  contact  of  fresh  air  will  tleo^ 
often  stop  the  bleeding.  At  all  events,  the  surgeon  can  then  find  out  tliM 
situation  of  the  bleeiling  orifice,  and  can  close  it  by  a  ligature  or  by  awel 
adjusted  compress.  Sut-h  wounds  should  ahvav«  l>e  cleansed  with  carboli! 
water,  and  should  be  dressed  antiseptically,  bi-ainage  tubes,  likewise,  niftj 
often  Ik'  advantageously  inserted. 

The  occurrence  ^^f  intermediary  hemorrhage  in  the  stump  of  an  amputatt 
limb  generully  makes  it  tie^-'cssiiry  to  remove  the  dressiiucs,  to  open  the 
and  to  wipe  oH'  tlie  coagula  without  delay.  If  the  bleeding  result  from  tl 
careless  or  imperfect  ligation  of  anv  artery,  it  should  immediately  be  ti* 
agahi,  atul  in  a  secure  manner.  Likewise  any  arter}-  that  may  have  *" 
ovcrhx)ked  shffulil  be  securely  tied.  If  the  hemorrhage  proves  to  be  par 
chyinatous,  and  does  not  subside  on  wiping  off  the  dots,  the  whole  faei' 
the  stump  should  l»e  wafihed  with  alcohol  \  in  case  this  fails,  the  solution 
the  fyerchlorifle  or  j^ersulphate  of  iron  must  be  applied  with  a  brush,  or 
lint,  to  the  blcetling  suilace,  u  proceeding  which  was  attende*!  witlx  admirrf 
success  in  one  of  the  cases  related  aSove,  Ditemiediary  hemorrhages 
Btuinps  always  necessitate  the  employment  of  drainage  tubes  and  autisept 
dressings. 

1  American  Journal  of  the  Medical  Scienoea,  April,  1681,  p.  505. 
•  Ibid.,  July,  1864,  p.  376. 
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lediary  hemorrhages  from  wounds  where  from  any  cause  the  bleed- 
1  camiot  be  tied  on  each  side  of  the  aperture,  and  in  the  wound 
b  unfreqaently  require  that  the  main  artery  should  be  ligatured  as 
wound  as  practicable,  on  the  cardiac  side.  This  operation  was  at- 
ith  success  m  two  cases  related  above. 
3or  Hamilton  says : — 

intennediftry  hemorrhages  are  pretty  frequent  in  military  practice,  and  do 
e  the  attention  they  demand.     If  it  were  not  that  surgeons  cannot  always 

time,  when  the  number  of  wounded  is  very  great,  to  make  a  very  critical 
Teasels  which  do  not  at  first  bleed,  we  would  say  that  such  bleedings  implied 
legligence  on  their  part ;  but,  however  this  may  be,  the  omission  to  give  it 
d  careful  attention  now,  can  only  be  excused  on  the  ground  of  an  extraordi- 
sity.  Some  of  these  patients,  left  to  themselves,  bleed  to  death ;  but  it  more 
lena  that,  in  the  hope  of  arresting  the  bleeding  by  pressure  alone,  or  by  cold 
IS  perhaps,  the  surgeon  entrusts  the  matter  to  an  attendant,  until  the  track 
und  and  the  adjacent  structures  become  filled  with  coagula,  which  greatly 
le  difficulties  of  subsequent  ligation  of  the  vessel ;  and  which  coagula,  if  the 
inally  ceases^  become  depots  for  the  formation  of  pus,  thus  greatly  retarding 
core.  In  the  case  of  amputations  made  on  the  field,  the  same  observations 
The  intermediary  hemorrhages  lift  the  fiaps,  and  prevent  all  possibility  of 

union.  It  is  far  better  in  such  cases  to  re-open  the  wound,  remove  the  clots, 
i  vessels  ;  although  it  may  be  somewhat  mortifying  to  the  surgeon  who  made 
d  dressing,  since  it  is  apt  to  be  construed  into  a  reflection  upon  his  skill."' 


Secondary  Hemorrhage. 

B  term  secondary  hemorrhage  we  designate  all  bleedings  from 
vessels  which  occur  subsequently  to  the  establishment  of  suppura- 
:  is,  BubBeauentlr  to  the  fifth  or  sixth  day  after  the  infliction  of  the 
ad,  likewise,  all  losses  of  blood  occasioned  bv  the  spontaneous  rup- 
^ening  of  the  sac  in  cases  of  traumatic  aneurism.  This  accident,  m 
)elong3  to  the  secondary  period  in  the  history  of  wounds,  strictly  so 
id  is  closely  connected  with  the  processes  of  suppuration,  ulceration, 
^hing,  which  pertain  to  that  period,  but  especially  with  the  unhealthy 
suppuration.  It  may  occur  during  any  part  of  the  secondary  period; 
rdmg  to  the  statement  of  surgical  writers,  it  is  more  liable  to  hap- 
reen  the  seventh  and  twentieth  days,  and  especially  about  the  four- 
r.  Before  the  seventh  and  after  the  twentieth  days  it  is  not  often 
L  I  have,  however,  known  several  instances  in  which  secondary 
ige  occurred  on  the  fifth  and  sixth  days,  on  the  one  hand,  and  on 
ty-seventh,  twenty-eighth,  thirty-first,  forty-first,  forty-second,  sixty- 
id  eighty-fifth  days,  on  the  other. 

3. — On  investigating  the  clinical  history  of  secondary  hemorrhage, 
that  it  is  produced  oy  a  considerable  variety  of  proximate  physical 

lis  form  of  after-bleeding  often  results  from  contused  wounds  and 
as  of  the  coats  of  arteries.  A  great  many  examples  have  already 
ationed  in  this  article.  In  such  cases,  the  bleeding  is  restrained  until 
ied  portion  of  the  arterial  tunics  which  becomes  a  slough  is  separated 
f  sound  portion  by  a  suppurative  exulceration,  und  then  the  blood 
itely  begins  to  escape  from  the  bruised  vessel.      The  following  ab- 

"  Military  Surgery,  pp.  213,  214.     New  York,  IStfS. 
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stract  and  the  wood-cut  aocomf>anyiiig  it  (Fig.  451)  aftbrd  good  illostral 

of  this  topic : — 

A  soldier/  aged  25,  was  wounded  June  3, 1864,  by  a  conoidal  ball  which  entered 
loft  uxilln,  and  lodged  at  the  ()Oj:terior  bonier  of  the  jtcApnlii  *  it  was  extniciedp  and  $u 
dressings  uiipliud.  On  the  15th  secondary  hemorrhage  to  tlie  amount  of  twenty  ouf 
(jceurred.  Tlie  wound  was  Jilled  with  lint,  soaked  in  a  solution  of  the  jiersulphal 
iron,  and  a  compress  applied.  On  the  Ujlh  hemorrhage  again  occurred,  but  yield* 
strong  pressure  on  the  compress.  Ou  the  17th  the  [mtient  wag  very  pale  and  aniti 
and  was  sutTering  much  [lain  in  the  jirm  and  shoulder.  The  compress  and  plug 
I'enioved,  and  the  blood  gushed  out  altirmingly.    The  wound  was  at  once  freely  dili 

ng.  451. 


OuBihot  coDtaifon  «f  loft  axllUry  artery;  proFaMt  fteconduT  liomorrliAg*  on  the  twpllth  dmy;  the  tmmI  iM 

TKln.    Spett.  SS70,  Bocl.  1..  A.  U.  M. 

and  the  axillary  artery  tied.  The  hemorrhage  stojjped,  and  at  the  same  time  the  h 
ceased  to  beat.  Necroscopy — The  iixillary  artery  was  found  widely  opened  by  sloia 
ing,  about  the  middle  of  its  course,  on  tlie  side  next  to  the  track  of  the  ball,  i 
specimen  is  represented  in  the  accompanying  wood-cut  (Fig.  451),  which  exhibiti 
large,  deep  perforulion,  with  jagged  edges,  involving  nearly  half  the  cylinder  of 
artery,   about  an  inch  above  the  origin  of  the  gubscapularis. 

The  missile  whit^h  penetrated  the  nxilla  in  this  case  wns  nearly  spent,  and  lod^ 
In  passing,  it  doubtless  struck  the  side  of  the  axillary  urter)'  (where  the  jagged  ap 
ture  is  shown  in  the  wood-cut),  and  strongly  bruised  all  its  tunies^  eo  that  wheal 
slough  rame  away  the  canal  of  that  vessel  was  widely  ojiened. 

('2)  This  variety  of  hemorrhage  not  unfre*[Ueutly  occurs  in  consequence 
simple  ulcerative  iiiflammatiou,  by  which  the  coats  of  tlie  arteries  are  p 
forated  and  their  canals  are  opened.  Displacod  fragments  of  bone,  throi 
pressure,  not  inifref[ueutly  cause  ulcerations  in  the  walls  of  arteries,  maki 
apertures  through  which  secondary  hemorrhages  take  place.  Several 
stances  have  alivady  been  mentioned.  The  following  example  aiine  mii 
my  own  observation:  — 

A  Boldier,  aged  24,  was  wounded  at  Cold  Ilarbor  June  3,  18G4,  by  a  condidal  bl 
which  entered  the  right  ankle  in  front  of  the  external  malleolus,  and  emerged  below 
inner  malletdus,  htiving  fractured  the  lower  end  of  the  libiu  and  the  astragalus, 
effort  was  made  to  save  tlie  limb;  on  the  12th  he  was  admitted  to  Stanton  Ho^it 
where  this  t-tlbrt  was  continued.  He  did  tolonibly  well  until  August  27,  when  tt 
fuse  How  of  arterial  blood  unex|»ectedly  occurred  from  the  wound,  and  reduced  him 
inufh.  AN'ithout  delay,  and  as  a  last  resource,  I  amputated  his  leg,  at  the  pbu4 
election,  under  ether.  On  dissecting  the  amputated  limb  it  was  found  that  the  pootec 
tibial  artery  was  the  source  of  the  bleeding ;  that  the  pressure  of  a  piece  of  bone 
caused  ulcenition  and  sloughing  of  its  walls,  and  that  the  piece  of  bone  itself  hud  t 
displaced  and  driven  against  the  artery  by  the  missile.  The  articular  surfaces  of 
libiji  and  astralagus  were  extensively  comminuted. 

A  strtmgly  sup(H>rling  course  of  treatment  was  pursued,  the  patient  receiving  at 
ents,  stimulants,  and  tonics,  as  required,  but  these  did  not  enable  him  to  overcome 
etfects  of  the  bleeding.  He  died  trom  ansemic  exhaustion  twenty  days  after  the  b 
orrhage. 


Mod.  «ud  SarK.  Hist,  of  the  War  of  the  kebeUkm,  First  Soig.  Vol.,  p.  &&4. 
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lo^nng  history  and  the  >vood-out  which  accompanies  it  (Fig.  452) 
illustnitioiis  of  the  same  topic.  The  <.tperation  of  ligaturing  the 
artery  in  the  iirst  part  of  its  course  was  j>erlbrmed  by  Assietant- 
C.  Ayres,  U.  S.  Volunteers: — 

Fig.  452. 


lb*  i^ghl  aQbeUTliD  kiiATT  wiUilu  Ui«  >e«l«ol  manclAs  for  bAiDitrrhaftc  from  thta  HQbclarUu,  occa. 
rp  rnHrment  of  boat,  which  h«l  c«tuod  aloeratloo  aad  perforation  of  ibe  waU  of  the  artery.    Speo. 

ivas  shot  on  November  1*5. 18G4,  while  on  nn  expedition.     The  ball  Mnick 

tbirtl  of  the  clavicle,  fracturing  it,  passed  obliquely  inward  and  backward, 

d  behind,  near  the  Bpinal  column,  having  opened  the  right  pleural  cuvily. 

r  14  «  severe  liemorrhage  from  the  Bulx^lavian  artery  occurred,  and  ihis 

^yromptly  tied,  in  the  Hrst  part  of  its  course,  in   the  following  manner:    **  A 

flap  was  made  by  cutting  parallel  with  the  upper  border  of  the  clavicle  and 

er  border  of  the  sterno-mastoitl — the  two  incisions  meeting  at  the  stertio- 

rticiilation.     The  sternal  and  part  of  the  clavicular  insertion  of  the  Bterno- 

well  as  the  sternal  aitachnients  of  the  stcrno-hyoid  and   sterno-thyroid 

■e  divided  and  turned  backward  with   the  lingers,  and  the  ccltuhir  tissue 

ided  upon  a  grooved  director.     Tlit:  par  vii*;un»  was  recognized  and  drawn 

the  internal  jugular  vein  outward.     The  artery  was  found  lying  quite  deep 

.vicle  ;  with  some  difficulty  the  ancunsm  needle  was  passed  around  the  artery 

Upward  and  the  ligature  drawn."    The  hemorrhage  immediately  ceased  ;  but 

ink  rapidly,  and  died  in  half  an  hour.    **Autopst/^  twelve  hours  after  death— 

emaciated.     The  ball  had  fractured  the  outer  third  of  the  clavicle  and  the 

t  liad  ojKiued  the  pleural  cavity  in  its  cour^,  and  had  fnLcLuR'd  the  spinous 

the  seventh  and  eighth  vertebra)  and  made  its  exit  on  the  left  side  of  the 

m.    The  hemorrhage  from  the  subclavian  was  occasioned  by  a  siiurp  spiculum 

lich  liad  caused  ulceration  of  the  coats  of  the  artery.     The  right  pleural 

incd  a  large  quantity  of  bloody  serum,  such  as  was  discharged  from  tlie 

ioaa  Co  death,  and  the  lung  was  found  completely  he|>atized.     It  is  pro- 

vern  was  ruptured  by  the  ball,     ....     and  that  the  bloody  fluid  dis- 

i  the  pleural  cavity  before  the  nrteridl  heraorrliage  occurred  was  a  mixture 

lood  and  serum  ;  but  from  the  disorgimized  condition  of  the  tissues  it  was 

t*f\l  which  branch  had  been  severed."    If  the  hemorrhage  had  not  occurred. 

enuld  not,  in  all  probability,  liave  lived  many  days.     The  accompanying 

ig.  462)  «how8  the  terminal  jwrtion  of  the  innominate,  the  lower  part  of  the 

,  and  the  right  subclavian  arteries,  with  a  ligature,  in  aitUj  upon  the  sub- 

!e-fourthB  of  an  inch  from  its  origin. 

owing  case,  likewise,  is  in  |>^>iMt: — 

keinbergiir  was  wounded  at  Williamsburg,  May  T),  1862,  by  a  musket-ball, 
ed  the  left  side  of  his  chin,  fractured  the  lower  jaw,  carried  away  several 

and  Sujg.  History  of  the  War  of  the  Rebellion,  First  Surg.  Vol^  p.  546. 
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Tsition  of  bleeders  to  hemorrhages,  and  the  severity  of  the  hemorrhages 
lemselves,  are  usually  by  no  raeaus  the  same  at  all  times  of  life,  but  present 
ll  sorts  of  fluctuations  and  diftereuces.  To  this  second  factor  must  be  added 
vi  habitually  for ciUe  contractions  o/"  <Ae  Amr^,  of  which  we  have  ample  evidence 
ithe  unusually  hard  pulse  and  apex-beat  of  many  ha'mophilic  individuals, 
nd  particularly  in  the  cardiac  hypertrophy  occasionally  found  at  their 
utopsies. 

To  epitomize  our  present  knowledge  of  its  pathology^  we  may  state  that 
femophilia  is,  in  general,  a  congenital  and  habitual  form  of  the  hemorrhagic 
iathesis,  in  which  the  oft-recurring  and  easily-induced  hemorrhages  for  the 
lost  part  owe  their  extraordinary  vehemence,  obstinacy,  and  danger,  to  an 
[iial^'  congenital  and  habitual  disproportion  between  the  volume  of  the 
ood  and  the  capacity  of  the  vascular  apparatus,  resulting  in  an  abnormal 
crease  of  lateral  pressure  within  the  vessels.  Moreover,  in  many  instances, 
actional  erethism  of  the  heart,  as  well  as  cardiac  hypertrophy,  by  inducing 
tendency  to  congestions,  ailbrds  important  aid  in  producing  the  hemorrhages 
emselves,  and  "in  imparting  to  them  their  abnormal  clinical  character, 
nally,  neurotic  intluences  occasionally  act  as  an  additional  fiactor  by  tem- 
irarily  increasing  the  habitually  congestive  diathesis, 

Proqnosis. — The  ultimate  result  of  Iwemophilia  in  a  great  majority  of  cases 
ikaih^  possibly  in  the  first  attack,  but  usually  from  one  of  the  hemor- 
ages  in  later  life.  The  mortality  of  the  disease  is  therefore  very  high,  and 
the  same  time  very  premature,  on  account  of  the  generally  very  eany  out- 
leak  of  the  diathesis,  and  its  intensity  during  the  first  period  of  life.  A 
;iy  large  number  of  bleeders  succumb  to  the  murderous  aftection  in  early 
»ath,  the  rate  of  mortality  between  the  first  and  seventh  years  being  parti- 
ilwly  excessive,  while  only  a  comparatively  small  proportion  of  bleeders, 
.ffeiiog  from  the  well-marked  and  fully  developed  form  of  the  disease, 
capes  the  constantly-threatening  danger  of  a  fatal  hemorrhage  until  the 
;e  is  reached  when  the  diathesis  is  fref^uently  observed  to  abate  sponta- 
«usly,  or  to  become  latent  (Immermann).  There  can  be  no  question,  there- 
re,  as  to  the  extremely  pernicious  character  of  hremophilia,  especially  in 
lildhood  and  youth.  This  view  is  confirmed  by  the  results  noted  in  212 
.tal  cases  of  hjemophilia  that  were  collected  by  Grandidicr.  Of  the  entire 
amber  of  patients,  121,  or  more  than  one-half,  died  from  hemorrhage  before 
caching  the  eighth  year,  and  only  24  survived  the  twenty-second  year. 

Treatmext. — Every  precaution  should  be  taken  to  avoid  all  kinds  of 
Hjury,  and  likewise  all  influences  which  determine  the  occurrence  of  plethora 
ffld  congestions.  If  a  tendency  to  constipation  be  present,  it  should  be  com- 
bated with  saline  cathartics,  especially  Glauber's  salt ;  and  not  uufre^iuently 
fe  manifestations  of  plethora  can  be  palliated  by  the  vigorous  use  of  that 
'eaedy  when  constipation  is  not  present. 

the  traumatic  external  hemorrhages  of  haemophilia  always  demand  imme- 
diate interference.  Internal  medication  should  alw^ays  be  employed  in  such 
*«€s,  as  well  as  local  measures.  Among  the  latter,  compression  continued  for 
<3oQ8iderabl6  time,  perhaps  for  days,  is  the  most  reliable.  The  actual  cautery 
^tely  suffices,  and  therefore  should  not  be  employed  in  these  cases.  The 
*isted  suture  has  in  many  instances  been  found  of  great  service,  when  the 
oundswere  very  small,  such  as  leech-bites,  or  consisted  of  simple  linear  inci- 
ons,  and  has  but  rarely  been  followed  by  secondary  hemorrhage.  To  arrest 
leedine:  from  the  dental  alveoli  after  the  extraction  of  teeth,  which  is  often 
err  dffficult,  the  most  eftectual  plan  of  treatment  consists  in  applying  a 
(Unpon  saturated  with  perchloride  of  iron,  and  retaining  it  in  place  l>y  a  piece 
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Intcrincdiarr  hemorrlmges  in  general  are  obviously  connecte<l  with 
cix-a^tnl  vascular  action,  and  result  from  the  increased  force  with  which  .^^^ 
Iiloo*!  is  driven  through  ilicarterios,  during  the  jterit>tl  of  rtyiction  and  iiitL^^  ^ 
mutory  iiritation  that  follows  tlie  '^  sliock  of  seveix;  wounds,  and  the  dcj^^^^ 
pion  of  pi-ofuse  primary  hemorrhage,  I>unng  at  least  three-  or  four  »  ^~*^7 
after  the  inflielion  of  such  wounds,  it  in  always  possible  for  a  return  ob^—-, 
hemorrhage  to  Iw  etfccted  by  the  violent  i^?aetion  or  excitement  nt^ 
vascular  syi^tem  ilriving  out  the  oceluding  coagula  and  forcing  open  thg^-^-^  '-^i 
tracted  orifices  of  the  wounded  arteries.  The  following  cxamjUe  affo^::^  .^'• 
goo<i  illustration  of  tlie  intennediary  as  well  us  of  the  pnmar}-  and  secoi^^^^ 
ibrms  of  traumatic  hemorrhage: —  0' 

A  temperate  and  healthy  young  man,  aged  SI,  accidentally  received   in  bis/^^i 

armpit  tlie  cliuf^e  of  one  uftlic  barrels  of  a  bird-gun,  loaded  with  phejisant  .«hnt,  n-J,ich 
produced  "an  enormoiift  burnt  wound  in  the  centre  of  the  axiUn,  with   hiuckcnnj  »od 
burnt   edj^es,  juissiiig  U[>  along  the  course  of  the  \fssels  toward    the  coracoid  process- 
The  |>owiler,  waddint;,  and  phnt  had  all  been  driven  into  the  wound,  and  the  pLysici*^ 
bo[H;d,  iheivlori',  that   the  contusion  of  the  gurfac*?*,   in  addition    to   the   coagiilatJo^* 
would  uimidt*  them  to  prevent  a  return  ofliie  hemorrhage  by  tlie  pressure  of  compr^S*** 
and  bitndajics."     It  should  be  stated  that  the  inHiction  of  the  wound  had  been  im***'' 
diaiely  followed  by  "aji  enormous  liemorrliage,"  that  he  had  fallen  '*inio  complete  s*^^' 
cope  at  ihe  door-step  of  his  father's  house,"  and  that  "the  discharge  had  enli***^^^ 
ceased  under  fainting." 

•»AIkiui  iliirty  liours  afterward,  however,  a  severe  bcmorrhajre  returned  from  ^ 
wound  in  oons^'quence  of  vasenlar  reaction  forcing  off  the  coiigula  from  the  lorn  vcs^^ls* 
He  fainted  again  almost  unto  death,  and  remained  fieveral  hours  exceedingly  pro8tc  nl^i 
during  which  period  [McCIellan]  was  first  called  in  consultation.  As  large  tents  ^irell 
gi-aduated  in  the  fonii  of  compresses  had  l>een  lorced  into  tlie  wound  with  siyplit  ^,  lo 
the  totjd  .supi)ression  of  the  hemorrhage,"  McCIellan  did  not  interfere. 

"The  ciwe  progi-essed  very  well  alter  that  for  ten  entire  days,  when,  on  turning  or  ^er  »n 
Ins  bed  nt  night*  a  tremendous  hemorrhage  broke  out  agjiin.     He  fainted,  and  they     -were 
able  to  suppress  tlie  bleeding  until  [McCIellan]  arrived  and  secured  the  subclavian  n.  rterr 
just   above  tlie  up[)er   verge   of  the   inlianmiiitory   swelling    and   engorgement.         TU 
sloughs  i»f  dexid  cellular  tissue,  and  shot,  and  wmlding,  afterward  came  away  thrvu^h 
the  original  wound  in  the  axilla,  along  with  the  suppuration,  and  the  putieut  got  wtU 
with  a  gmid  use  of  his  arm."* 

In  this  oa.sc  the  prhnanj  hemorrhage  ceased  on  the  occurrence  of  syncope*, 
and  the  wound  uppeurH  U>  liave  Ix'cn  dressed  with  compresses,  retiiined  \n 
]dace  by  applj'ing  n  rolh'r  hiindut^e.     Xcvertheles.^,  tlie  blood  coagulating 
the  wouiul  did  not  sueceeil  in  eifeotually  plugging  up  the  oix'u  moutlia 
the  injured  arteriej*;  wherefore  it  hapiiened  thirty  hours  afterwaixl,  whea 
action  supervened,  that  tlie  increased  bloo<l-pre38ure,  or  the  increiused  fo 
the  circulati<mT  drove  out  tlic  [dug:^  cif  eoai^ula  and  started  the  bleetling  aft 
tliertdiy   cuuHing  an  intermediary  hcmorniage  of  a  most    profuse  charuet 
which,  how^jvcr,  again  cea.sed  on  the  occurrence  of  syncope,  and  was  ato 
ward  held  in  clieck  by  strong  compression. 

Fhudly,  when  suppuration  was  fully  establiBhed  in  the  wound,  and 
sloughing  tisHUcH  had  hegtm  to  fieparate,  sreondartj  hemorrhage  ensued,  win 
however,  was  supjiressed  oy  deligation  of  the  subclavian  artery,  with  proln 
a  continnancL'  oi  the  local  pressure ;  and  the  young  man  had  the  good  fon 
to  recover  with  a  useful  arm. 

But  ii»terniediary  hemorrliage  Honietimes  takes  place  from  the  greai 
ries  of  the  trunk,  as  liapj)cnt'd  in  the  following  matance,  which  oco 
during  the  late  civil  war : — 


■%w 


1  McCleUau,  op.  cit.,  p.  191,  foot-uot«. 
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Dldier,  aged  23,  received,  near  Petersburg,  Va.,  on  June  18,  1864,  a  gunshot 
.  of  the  right  nates,  the  ball  entering  the  pelvis  at  the  sacro-iliac  sympliysis, 
D  the  foUowing  day  he  was  admitted  into  the  Hampton  Hospital  at  Fortress 
e.  On  the  20th  hemorrhage  from  the  common  iliac  artery  occurred,  three  quarts 
od  being  lost,  and  on  the  2l8t  death  ensued.  Autopsy — The  ball  was  found 
i  at  the  superior  sacro-iliac  symphysis,  and  the  common  iliac  artery  wounded.^ 

B  following  case  came  under  my  own  observation : — 

oldier,  aged  37,  received,  at  Spottsylvania  C.  H.,  Va.,  May  18,  1864,  a  gunshot 
re  of  the  left  humerus,  for  which  the  arm  was  amputated  at  the  upper  third  by 
luble-flap  method.  On  the  21st  he  was  admitted  to  Stanton  Hospital.  On  the 
irofuse  intermediary  hemorrhage,  arterial  in  character,  suddenly  occurred  from 
amp.  The  stump  was  immediately  opened,  and  the  bleeding  was  found  to  pro- 
rom  the  brachial  artery,  the  ligature  having  slipped  off  from  it.  The  artery  was 
tied  on  the  face  of  the  stump,  and  the  bleeding  was  permanently  arrested.  Most 
onately,  however,  the  patient  was  attacked  with  pyaemic  pneumonia,  and  died  on 
i. 

this  case,  intermediary  hemorrhage  occurred  in  the  stump  of  an  ampu- 
arm,  because  the  ligature  slipped  off  from  the  end  of  the  brachial 
r;  it  appears  that  the  ligature  had  been  carelessly  applied  too  near  the 
f  tiie  vessel,  and  that  it  nad  not  been  drawn  with  sufficient  tightness 
5  knotting.  In  consequence  of  this  inexcusable  negligence,  the  liga- 
vas  gradually  pushed  off  from  the  end  of  the  artery  by  its  pulsations 
reaction  had  taken  place. 

len  secondary  amputations  of  the  extremities  are  performed  through 
led  tissues,  intermediary  hemorrhages  of  a  'pareiichymatous  character  not 
pently  ensue,  as  happened  in  the  tollowing  example : — 

atenant-Colonel  MaxweU,  aged  22,  was  wounded  at  Five  Forks,  April  1,  1865, 
onoidai  ball,  which  opened  the  left  knee-joint.  An  attempt  was  made  to  save 
ab,  but  suppurative  inflammation  ensued,  and  the  thigh  became  infiltrated  with 
nt  matter  between  the  muscles,  as  high  as  the  apex  of  Scarpa's  triangle.  On 
17,  amputation  at  the  middle  of  the  femur,  by  the  circular  method,  under  ether, 
•  be  performed,  and  the  stump  was  dressed  with  cold  water.  On  the  18th  it  was 
*ed  that  hemorrhage  continued,  although  twelve  ligatures  had  been  applied,  and 
Itogether  about  eight  ounces  of  blood  had  been  lost.  The  stump  was  then  opened, 
quor  ferri  persulph.  fortis  was  applied  with  a  camers-hair  brush  to  the  whole  sur- 
f  the  wound,  which  was  aho  left  open  and  exposed  to  the  air  for  about  fifteen 
es ;  this  proceeding  entirely  checked  the  sanguinolent  oozing.  The  patient  ulti- 
j  made  a  good  recovery.' 

*twithstanding  that  all  the  arteries  of  appreciable  size  had  been  tied  in 
aaee,  when  reaction  came  on,  bleeding  took  place  from  the  capillaries  of 
itomp,  because  they  had  lost  the  ability  to  spontaneously  contract,  and 
close  their  open  mouths.  Moreover,  this  paralysis  of  the  muscular  coats 
lese  vessels  appears  to  have  been  caused  by  the  inflammatory  process, 
h  spread  from  the  wounded  knee-joint  upward  into  the  thigh. 
It  whenever  the  arteries  are  not  completely  nor  transversely  divided,  but 
»nly  cut  into  or  punctured,  intermediary  hemorrhages  are  very  common, 
etimea  a  temporary  arrest  of  the  bleeding  can  be  repeatedly  effected  in 
cases  by  coajgulation,  contraction,  and  syncope,  or  by  the  application  of 
sure,  and  still,  at  every  recovery  or  return  of  vascular  power  and  excite- 
t,  the  bleeding  will  be  reproduced.     The  next  two  examples  are  in 

<  Med.  and  Surg.  History  of  the  War,  Second  Sarg.  Vol.,  p.  333. 

*  U.  S.  Sanitary  CommisBlon,  Sargical  Memoirs,  p.  176.    New  York,  1870. 
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Dr.  Robert  Battey  ligatured  the  common  carotid  arter}-,  in  a  man,  for  the  relief  of 
repeated  hemorrhages  following  a  deeply  incited  wouud  near  the  angle  of  the  juw,  in 
the  Bubparotid  space.  Tendency  to  syncope,  following  the  loss  of  blood  and  the  tying 
of  the  artery,  waa  noticed  for  several  days.  Facial  paralysis  also  appi;un<d,  but  atter- 
ward  subiaidcd,  and  tlic  inan*3  htmlth  was  subsequently  entirely  restored.* 

The  beniorrhage  appeal's  to  have  i-eourrpd  in  thi;»  case  whenever  the  reac- 
tion rose  high  enoueh  to  give  the  arterial  pulsations  a  force  sufficient  to 
drive  out  tlie  plugs  ot  coagula  which  temporarily  restrained  the  bleeding. 

A  soldier,  aged  25,  was  wounded  at  Missionary  Ridge  November  25,  1803,  by  a  ball 
which  entered  anterior  to  the  left  nngle  of  the  lower  jaw,  making  a  ragged  opening  nearly 
one  inch  long,  and,  fracturing  that  bone,  passed  dowuM'ard  and  to  the  right  under  the 
tongue,  cutting  the  floor  of  the  mouth,  and  escaping  from  the  right  side  of  the  neck 
behind  and  a  little  l>elow  iho  great  comu  of  the  hyoid  bone.  On  the  evening  of  the 
29thf  intermediary  hemorrhage  from  the  mouth  and  the  orifice  of  exit  suddenly  oc- 
curred, and  between  three  and  four  pints  of  blood  were  lost  before  the  hemorrhage  was 
suppressed  by  tying  the  right  common  carotid  artery,  just  above  the  omo-hyoid  muscle. 
The  hemorrhage  was  supposed  to  proceed  from  some  wounded  branches  of  the  lingual 
artery.  On  December  2,  the  hemorrhage  recurred  both  morning  and  evening;  about 
midnight  it  again  recurred  with  considerable  force,  necessitating  the  ligation  of  the  lefl 
external  carotid  artery.  After  that  the  bleeding  did  not  return,  and  the  patient  did 
well.* 

In  this  case,  too,  the  intennediarj-  heinorrhuge  ap{»ears  to  have  been  caused 
by  the  bui-fiting  o]>cu  ot*  traunmtic  orifiees*  in  art^rii's  which  had  been  imj»er- 
fectly  plugged  up  with  coagula,  the  reopening  of  these  orifices  being  pro- 
duce<l  directly  by  an  increasKMl  for*.v  in  tlie  arterial  current  of  blotnl  tliat  was 
due  to  the  reaction.  Moreover,  the  hemorrhage  recurred  a  numlx'r  of  times, 
and  continued  to  recur  until  the  t-ifoiilatioii  in  both  lingual  arterieti  hiid  been 
controlled  by  the  application  of  ligatures. 

Treatment. — I  liave  rejieatcdly  seen  an  intermediary  hemorrhage  prtwluced! 
by  leaving  a  coaguhnn  in  the  wound,  whi<'h  there  acts  like  a  wann  sponge^i 
and  coiifitutitly  promotes  ii  tendency  to  hcuiorrhage  during  the  rwictionary 
period.  Ill  Huch  case^^,  the  coagula  should  always  t>e  thoroughly  remuve*l  by 
the  lingers,  or  by  a  suitable  six^nge:  and  the  contact  of  fre^h  air  will  theai 
often  stop  the  bleeding.  At  all  events,  the  surgeon  ean  then  tind  out  the 
Bituation  of  the  bleeding  orifice,  and  can  close  it  by  a  ligature  or  by  a  well- 
atljustetl  compre^is.  Su(3i  wounds  should  always  be  cleansed  with  carboHzed 
water,  and  should  bo  drc^ssed  antiseptically.  Dminage  tubes,  likewise,  may 
often  be  advantageously  inserted.  B 

The  occurrence  of  intermediary  hemorrhage  in  the  stump  of  an  amputated  V 
limb  generally  niukes  it  nei'essary  to  remove  the  dressintrn,  to  o})en  the  f1a[>s^ 
and  to  wi|iu  otf  the  coagula  without  delay.     If  the  bleeding  result  from  tho^ 
carek'tfs  or  ini|)erfect  ligation  of  any  artery^  it  should  immediately  be  tiodfl 
again }  and   in  a  secure  manner.     Likewise  any  aitcry  that  may  have  been 
overlooked  should  be  scvurely  tied.     If  ilw  lunioiThuije  |iroves  to  l>e  jmren- 
chyniatous,  and  doos  iu>t  subside  on  wiping  off  the  clots,  the  whole  face  of 
the  stump  should  I>c  washed  witli  alcohol ;  in  case  this  fails,  the  solution  of 
the  jx^ivhloride  or  jK'fsulphate  of  iron  must  be  applied  with  a  brush,  or  on 
lint,  to  the  bleeding  surface,  a  proceeiling  which  wa^^  attended  with  admirable 
success  in  one  of  the  cases  relatnl  above,     Intrrme*liary  hemorrhages  in 
stumps  always  necessitate  the  employment  of  drainage  tubes  and  antiseptic 
dressmgs. 

>  American  Jom'nal  of  tho  M«dic&l  Sciences,  April,  1S61,  p.  50fi 
•  Ibid.,  July.  1864,  p.  276. 
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Intermediary  homori'hages  from  wounds  where  from  any  cause  the  bleed- 
ing vessel  cannot  be  tied  on  eiu*h  .side  of  tlie  apcrtnrc,  and  in  tlie  wound 
iteelf,  not  unfrequently  re<4uiro  that  the  main  artery  should  be  ligatured  as 
near  the  wound  as  practicable,  on  the  cardiac  side.  This  operation  was  at- 
tended with  success  in  two  cases  related  above. 

Professor  Hamilton  f*ays : — 


"  The^e  iDterniediary  hemorrhages  are  pretty  frequent  in  military  practice,  and  do 
Dot  receive  the  attention  they  demand.  If  it  were  not  that  surgeons  cannot  ulways 
the  time,  when  the  number  of  wounded  is  very  great,  to  make  a  very  critical 
h  for  Tcsseln  which  do  not  at  lirHt  bleed,  wu  would  6&y  that  sui:h  bleedings  implied 
Oolpable  negligence  on  their  part;  but,  however  this  may  be,  the  omission  to  give  it 
prompt  and  carerul  attention  now,  can  only  be  excused  on  the  ground  of  an  extraordi- 
nary necessity.  Some  of  these  jtaiients,  left  to  themselves,  bleed  to  death  ;  but  it  more 
often  luippens  that,  in  the  hope  of  arresting  the  bleeding  by  pressure  alone,  or  by  cold 
Kpphcations  perhaps,  the  surgeon  entrusts  the  matter  to  an  attendant,  until  the  track 
ot*  the  wound  and  the  adjacent  structures  become  tilled  with  coagula,  which  greatly 
increaiwi  the  dif^culties  of  subsequent  ligation  of  the  vessel ;  and  which  coagula,  if  the 
bleeding  finally  ceusesr  become  depots  for  the  formation  of  pus,  thus  greatly  retarding 
the  final  cure.  In  the  cjise  of  amputations  made  on  the  field,  tlie  same  observations 
will  apply.  The  intermediary  hemorrhages  lift  the  fln[)S,  and  prevent  all  jmssibility  of 
immediate  union.  It  is  far  better  in  such  cases  to  re-open  ilku  wound,  remove  the  clots, 
and  tie  the  vessels  ;  although  it  may  be  somewhat  mortifying  to  the  surgeon  who  miule 
the  original  dressing,  since  it  is  apt  to  be  construed  into  a  refieciion  upon  his  skill.*** 


rK  Secondary  IlEMORRHAaE. 

By    the   terra   secondiiry    hemorrhage   we  designate   all   bloeding.s   from 
wounded  vessels  which  occur  Hubscqueiitlv  to  the  estjiblisliment  of  suppuni- 
tion,  tlmt  is,  subaenuently  to  the  fifth  or  sixth  day  after  the  intliction  ot  the 
wound,  and,  likewise,  all  losses  of  blood  occasioned  by  the  .^Kiutancons  ruiH 
ture  or  opening  of  the  sac  in  cases  of  traumatic  aneurism.     This  accident,  m 
general,  belongs  to  the  secondary  j>criod  in  the  liistory  of  wounds,  strictly  so 
'         called,  and  is  closely  conne^^tod  with  the  jiroi-tfsses  of  suppuration,  nlforation, 
I         and  sloughing,  which  ]>ertain  to  that  pL-riod,  but  especially  with  the  unhcalth y 
forms  of  suppuration.    It  may  occur  during  any  part  of  the  secondary  j'cjnod; 
but,  according  to  the  statenient  of  surgical  writers,  it  is  more  liable  to  liaj*- 
^^    pen  between  the  srveuik  and  ttraitirih  ilays,  and  es]>ecially  alxmt  the  /our- 
^P    teenth  day.     Before  the  seventh  and  after  the  twentietli  days  it  is  not  often 
met  with.      I  have,  lit twever,  known  several  instances  in  which  secondar}" 
;  hemorrhage  occurred  on  the  tifth  and  sixth  days,  on  the  one  hand,  and  ou 

the  twenty-seventh,  twenty-eighth,  thirty-tirst,  foVty-tirst,  forty-second,  sixty- 
ninth,  and  eighty-fifth  days,  on  the  other. 


^ 


Catses. — On  investigating  the  crnrual  history  of  secondarv  hemorrhage. 
We  find  that  it  is  produced  by  a  considerable  variety  of  proximate  i»hysical 
agencies : — 

(1)  This  fonu  of  after-bleeding  often  results  from  contused  woimds  and 
contusions  of  the  coats  of  artenes,  A  great  many  exam]des  have  already 
l»ecn  mentioned  in  this  article.  In  such  cases,  the  bleeding  is  restrained  until 
the  bruisetl  {H:»rtion  of  the  arterial  tunics  which  becomes  a  slough  is  separated 
from  the  sound  portion  by  a  Huppurative  exulceration,  and  then  the  blood 
immediately  begms  to  escape  from  thu  biniised  vessel.      The  following  ab- 


«  Military  Surgery,  pp.  213,  214.     New  York,  \SC&. 
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Atnict  and  the  wood-cut  accompanying  it  (Fig.  451)  afford  good  illuptral 
of  thi8  topic: — 

A  soldier,'  aged  2.3,  wa»  wounded  June  3,  1^64,  hy  a  conoidal  ball  which  entered  the 
left  uxilla,  and  lodged  at  the  f>o8terior  bortler  of  the  sc'Rpnla  ;  it  was  extracted,  and  simi 
dressing!*  applied.     On  the  loth  secontlury  hemorrhage  to  the  amount  of  twenty  oum 
occurred.     The  wound  wa^  tilled  with  lint,  soaked  in  a  solution  ot*  the  persulphate  of 
iron,  and  a  compress  applied.     On  the  IHth  hejuorrliage.  again  occurred,  hut  yielded  to 
strong  pressure  on  the  compress.     On  tlie  17th  the  patient  was  very  pale  and  una-mii 
and  was  sutTering  much  {tain  in  tlic  arm  and  shoulder.     The  compress  and  plug  uei 
tx'moved,  and  the  blood  gushed  out  alarmingly.    The  wound  was  at  once  freely  dilated^ 


the     J 

"Of        ' 


Cnattiol  eoAtDilon  of  I«rt  ftxlUarjr  artary;  prafaaa  ■econdftry  bcBorrbkgs  on  tliv  iwoUlb  day;  lh»  reiMl 

valu.    Spec.  UTS,  SmI.  I^  A.  M.  U. 

and  the  axillary  artery  tied.  The  hemorrhage  plopped,  and  at  the  same  time  the  heart 
ceased  to  heat.  Ncerotcopy — The  axillary  artery  was  found  widely  oj)ened  hy  slou;;!). 
ing,  about  the  middle  of*  its  course,  on  the  side  next  lo  the  track  of  the  bail.  The 
8|>ecimen  is  represented  in  the  accompanying  wood-cut  (Fig.  451),  which  exhibits 
large,  deep  perforation,  with  jagged  edges,  involving  nearly  half  the  cylinder  of  t 
artery,  about  an  inch  above  the  origin  of  the  subticnpularis. 

The  missile  which  penetrated  the  axilla  in  this  ease  was  nearly  spent,  and  lodg 
In  pas^sing,  it  doubtless  struck  the  side  of  the  axillnry  arterj'  (where  the  jagged  ajier 
ture  is  shown  in  the  wood-cut),  and  strongly  bruised  idl  ita  tunica,  eo  that  when  the 
slough  came  away  the  canal  of  that  vessel  was  widely  opened. 
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(2)  This  variety  of  lieiiiorrlintrt^  not  inifivvjiieiitly  Occurs  iii  couftoquencc 
Bxxnple  ulcerative  iiiflaniiuation,  by  uiiich  the  coatfi  of  the  arteries  are 
forated  and  their  canals  are  opened.  Displaced  fragments  of  bone,  tlirough 
prcis^ure,  not  unfreffucntly  cause  ulccmtiotiH  in  the  walls  of  artericB,  making 
apertures  throntrh  which  w.v<mdary  heiuf_*rrhay;"es  take  jdace.  Several  iu- 
^tanceH  have  uIixikIv  heen  meutioued.  The  foliowiDg  e^ainide  came  under 
my  own  observation:  — 

A  soldier,  aged   24,  was  wounded  at  Cold  Harbor  June  3,  18(f4,  by  a  conofdal  ball, 
which  entered  the  right  ankle  in  front  of  the  external  malleolus,  and  emerged  below  the 
inner  malleolus,  having  fractured  the  lower  end  of  the  tibia  and  the  aftragaltis.      An 
effort  was  made   to  save  the  limb  ;  nn  llie  12lh  he  was  admitted  to  Stanton  Ilospit 
where  this  etlbrt  wiis  continued.      lie  did  tolerably  well  until  August  27,  when  a  \ 
fuse  flow  of  arterial  bhKxl  unexpectedly  occurred  from  the  wound,  and  reduced  him  vo 
much.     Without  dehiy,  and  ha  u  last  resource,  T  amputated  his  leg,  at  the  place 
election,  under  ether.     On  dissecting  the  amputated  limb  it  was  found  tliatthc  posterior 
tibial  artery  was  the  source  of  the  bleeding ;  that  ihe  pressure  of  a  piece  of  bone  had 
caused  uleeraiion  and  sloughing  of  its  walls,  and  that  the  piece  of  bone  itself  had  been 
displaced  and  drivt-n  against  the  artery  by  the  missile.     The  articular  surfaces  of 
tibia  and  astndagus  were  extensively  comminuted. 

A  strongly  suji^iorting  course  of  treatment  was  pursued,  the  patient  receiving  nutri 
ents,  stimulants,  and  tonics,  as  n.*quired,  but  these  did  not  enable  him  to  overcome  the 
effects  of  the  bleeding.     He  died  Irom  ana;mio  exhaustion  twenty  days  after  the  he 
orrhage. 

■  Med.  and  Snrg.  Hist,  of  the  War  of  the  Itebellion,  First  8m-g.  Vol.,  p.  564. 
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The  following  history  hikI  the  wood-cut  which  accompanies  it  (Fig.  452) 
fami:ih  good  illustrations  of  the  same  topic.  The  operation  ol*  ligaturing  the 
subclaviun  artery  in  the  first  part  of  its  course  was  perlbrmed  by  Assistant- 
Surgeon  S.  C.  Ayres,  U.  S.  Volunteers: — 

Fig.  452. 


Llfrntor*  of  lh«  liiflit  lobeUrUB  Krtvty  within  th«  ictteDl  ibdicIm  for  h^morrhk);*  from  th«  lalicUritto,  ocem- 
ikui«>d  bjr  &  tbarp  fngtoent  of  bone,  which  had  caoaod  aluenUoD  uid  perforttlluu  of  Iho  wtU  uf  th<*  mxlecy.  tip«c. 
«7».  flMC.  I.,  A.  M.  K. 

A  scout'  was  ehot  on  November  IT),  18G4,  while  on  an  expedition.  The  ball  struck 
lite  external  third  of  the  clavicle,  fracturing  it,  paseed  oblit|uely  inward  and  backward, 
and  emerged  behind,  near  the  spinal  column,  havini^  op'ned  the  right  pleural  cavity. 
On  December  14  a  severe  hemorrhage  from  the  subrlavian  artery  occurred,  and  this 
vessel  was  promptly  tied,  in  the  first  i»art  of  it**  course,  in  the  followin*^  manner :  "  A 
triangular  flap  was  made  by  cutting  punillel  with  the  upper  border  of  the  clavicle  and 
along  the  inner  border  of  the  sterno-mastoid — the  two  incisions  meeting  at  tlie  sterno- 
clavicular articulation.  The  sternal  and  part  of  the  clavicular  insertion  of  the  sterno- 
OMtftoid^  as  well  as  the  eternal  attachments  of  the  sterno-hyoid  and  stemo-thyroid 
muaeles,  were  dividiid  and  turned  backward  with  the  fingers,  and  the  cellular  tissue 
carefully  divided  ujwn  a  grooved  director.  The  par  vagum  was  recognizetl  and  drawn 
inward,  and  the  internal  jugular  vein  outward.  The  artery  was  found  lying  cpiite  deep 
lielow  the  clavicle  ;  with  some  difficulty  the  aneurism  needle  was  passed  around  the  arterj' 
from  below  upward  and  the  ligature  drawn."  The  hemorrhage  immediately  ceased  ;  but 
the  patient  sank  rapidly,  and  died  in  half  an  hour.  ^^Auiopsjfy  twelve  hours  afler  death — 
Body  much  emaciated.  The  ball  had  fniciured  the  outer  third  of  the  clavicle  and  the 
lirst  rib.  It  bad  0|>cned  the?  pleural  cavity  in  its  course,  and  had  fractured  the  spinous 
proocMes  of  the  seventh  and  eighth  vertebrie  and  made  its  exit  on  the  left  side  of  the 
fpinal  column.  The  hemorrhage  from  the  subclavian  wna  occasioned  by  a  sharp  spienlum 
«  bone^  which  had  caused  ulceration  of  the  coats  of  the  artery.  The  right  pleund 
cavity  contained  a  large  quantity  of  bloody  serum,  such  as  wa<;  discharged  from  the 
wound  previous  to  death,  and  the  lung  was  found  completely  heiwtized.  It  is  pro- 
bable that  a  vein  was  ruptured  by  the  ball,  ....  and  that  the  bloody  Hoid  dis- 
charged from  the  pleural  cavity  before  the  arterial  hemorrliage  occurred  was  a  mixture 
of  venous  blood  and  serum  ;  but  from  the  disorganized  condition  of  the  tissues  it  wus 
impossible  to  tell  which  branch  had  been  severed."  If  the  hemorrhage  had  not  occurred, 
the  patient  could  not,  in  all  probability,  have  lived  many  days.  The  accomjwnying 
wood-cut  (Fig.  452)  shows  the  terminal  |K)rtion  of  the  innominate,  the  lower  part  of  the 
right  carotid,  and  the  right  subclavian  arteries,  with  a  ligature,  t'u  $Uu,  upon  the  sub- 
clavian, three-fourths  of  an  inch  from  itfl  origin. 

The  following  cafic,  likewit^e,  is  in  point: — 

Samuel  Steinberger  was  wounded  at  Williamsburg,  May  .'),  18G2,  by  a  musket-ball, 
which  entered  the  left  side  of  his  chin,  fractured  the  lower  jaw,  carried  away  several 

*  Med.  and  Surg.  History  of  the  War  of  the  Rebellion,  First  Surg.  Vol.,  p.  546, 
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teoth,  A  pnri  of  tho  tongue,  nnd  ihe  postin-ior  wall  of  the  pharynx,  And  lodged.  HoSH 
extreme  ditTiculty  and  distress  in  swallowing  food  or  drink.  On  the  13th,  the  nitira| 
and  several  leetii  were  removed  from  an  absicess  above  the  clavicle.  On  the  16th,copiJ 
OU8  hemorrhage  from  the  mouth  occurred,  and  was  suppressed  by  tying  the  common  carx>J 
lid  artery,  under  ether.  On  the  li3d,  secondary  hemorrluige  again  occurred,  but  thj^ 
time,  however,  from  the  aperture  through  which  the  ball  and  teeth  had  been  extracted, 
ten  days  before.  An  unsuccessful  attempt  was  then  made  to  iind  the  bleeding  point : 
and  death  occurred  from  hemorrhage,  on  the  »imo  day.  An  autop$y  showed  that  the 
transverse  process  of  the  third  cervical  vertebra  had  been  fractured  by  the  mit^.sile.  and 
that  the  vertebral  artery  had  rubbed  against  a  displaced  fragment  of  it  until  the  arterial 
tunica  were  worn  or  ulcerated  completely  through  ;  hence  the  last  hemorrhage.* 

The  first  of  the  two  secondary  hlee<linea  whieh  occurred  in  this  case, 
appears  to  have  proceeiled  from  wounde<i  braiiLhos  of  the  external  carotid, 
particularly  tlje  lingual  artery,  and  was  readily  sujtpre^eied  by  tyiug  the  com- 
mon carotid. 

But  simple  ulcerative  iriflnnimation  may  spontaneously  occur  in  the  walls  of 
arteries,  and  open  their  channels,  as  8ometinie8luii»iK>na  in  dej>raved  conditions 
of  the  organism  ;  for  example,  those  induced  by  typhoid  diseases,  by  puruleut 
infection,  by  scrofulosis,  and  by  great  loeees  of  bfood. 

McClellan  relates  the  case  of  a  man  who  had,  as  a  sequel  of  epidemic  influenza 
critical  abscess  of  one  of  the  submaxillary  glands,  which,  on  being  lanced,  discha 
an  ichorous  sanies.  Next  day,  a  violent  hemorrhage  broke  forth,  and  continued  until 
complete  syncope.  The  bleeding  recurred,  and  McClellan,  who  was  called  in  consultation, 
dilated  the  orifice  of  the  abscess,  and,  on  sponging  out  the  coagula,  found  that  the  facial 
artery  had  been  opened  by  ulceration.  The  tissues  were  so  mucli  softened  that  ligatures 
cut  through  them.  The  actual  cautery  was  then  applied  to  the  bleeding  oriHce,  and  the 
hemorrhage  permanently  ceased.     The  [lulient  perfectly  recovered.' 

In  the  following  example,  the  internal  carotid  artery  was  opened  by  spo 
taneous  ulceration,  and  surgical  hemorrhage  took  place: — 

E.  Schwartz*  relates  the  case  of  a  man,  aged  61,  who  had  necrosis  of  the  right  angle 
the  lower  jaw,  with  profuse  and  very  fetid  suppuration.     One  day  profuse  hemoi 
from  the  cavity  of  the  abscess  occurred  ;  it  was  arrested  by  introducing  a  plug  througl 
the  mouih.     The  next  day  it  rt'iumed,  and  caused  death.     Autopsy — The  internal' 
carotid  artery  wtw  found  ex|>osed,  and  infiltrated  with  ichorous  pus ;  it  presented  ante- 
riorly an  oval  aperture,  one-fuurth  of  au  inch  long,  about  an  inch  and  a  hall*  from  the 
bifurcation  of  the  common  carotid. 

Sometimes  tlju  iiitenjul  carotid  arteiy,  or  a  branch  of  the  external  carotid 
is  spontaneously  opened  by  ulceration  m  cases  of  acute  abscess  of  the  tonsi' 
as  happened  in  the  following  instructive  instance: — 

Ehrmann*  rejiorts  the  ca.se  of  a  young  Italian,  who  entered  the  hospital  with  anrfina 
tOHtiUaris.  On  the  third  day  the  abscess  broke,  and  immediately  half  a  litre  of  briglit 
red  blood  poui-eJ  from  the  mouth.  Three  hours  later  the  hemorrhage  recurred,  but  in 
less  f[UHntity.  No  jmlsation  couM  be  fell  in  the  tonsillar  swelling.  A  third  hemor- 
rhage, more  !»evere  than  both  the  |(rece'ling  put  together,  caused  the  common  canuid 
artery  to  be  ligatured.  The  bleeding  then  permanently  ceased.  There  was  aphonia, 
which,  however,  dif(ap[>eared  in  four  days;  no  cerebral  disturbance  occurred.  In  sti^^B 
weeks  the  patient  wtus  diHchurged  cured.  "^H 

The  rational  treatment  of  such  hemorrhages  consists  in  tyinp  the  carotid; 
and  inasmuch  as  the  source  of  tlie  Mceiling  in  such  case^*,  whether  it  proceed 
from  the  internal  eiin)tit3  or  from  branches  of  the  extenml  carotid,  cannot  be 
determine<i  during  life,  deligation  of  the  common  carotid  must  be  prcfen-ed. 

<  Medical  and  8urgicAl  Hintorv  of  the  War  of  theRebeUiim.  First  Surgical  Volonn*,  p.  355,  J 

*  Op.  cit..  y,  2110 ;  fnot-nntv.  '  >  Qu.  del  HtiplUux,  Mai  7,  1674. 
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(3)  Secondary  hemorrhages  are  often  developed  iii  oonfleqaience  of  the 
extension  of  a  ploughing  process,  especially  in  unhealthy  conatitutlans,  from 
the  adjacent  ti.^ues  to  the  coats  of  tlie  arteries  thi^niselves,  when  they  are  not 
primarily  iiyured.  The  bleeding  in  such  instances  occurs  on  the  separation 
or  breaking  down  of  the  slough.  The  next  two  abstracts,  together  with 
the  wood-<'Uts  accompanying  them  (Figs.  453  and  454),  most  excellently  illus- 
tnile  this  topic : — 

A  Coafederate  soldier,  aged  27,*  was  struck  by  a  musket-ball  and  captured,  June  16, 
1864.  The  missile  entered  three  inches  below  tbe  left  clavicle  and  emerged  at  the  pos- 
terior border  of  the  left  axilla.     Nothing 


Pig.  453. 


■" wiiiiii; 


of  importance  occurred  until  July  10» 
then  profuse  nrierial  bleeding  from  i]»a 
exit  orifice  supervened  ;  it  vms  stanched 
\ff  plugging  the  tract  of  the  bull  with 
pled^ts  of  char})ie    dipped  in  a  solution 

mlphate  of  iron,  and  applying  com- 
tightly  luindaged   in   the    armpit. 

iog  recurred,  and  the  |>atient  died  on 
tie  Ijtch.  Nfcroscoptf  revealed  a  phage- 
4taic  condition  of  the  posterior  purt  of  the 
loand,  and  tbe  subscapular  artery  bud 
iloQglied  completely  through,  or  off,  at 
iti  origin.  Tbe  accompanying  wood-cut 
(Pig.  423)  represents  the  specimen. 

In  the  next  case,  also,  the  subscapular  artery  was  invaded  hy  the  extension 
TO  it  of  a  sloughing  process,  in  confle<[Uence  of  which  there  occurretl  a  secon- 
dary hemorrhage  tliat  proveil  iatal,  notwitlistanding  deligatioti  of  the  aub- 
davian  artery  in  the  thiiil  part  of  its  course  :~ 

A  soldier,  aged  21,'  was  wounded  Muy  9,  1864,  by  a  conoldat  musket-boll,  which 
•nierwl  the  right  axilla,  two  and  one-half  inches  above  the  lower  border  of  the  pectoralis 
nftj<jr,  and  emerged  two  inches  above  the  posterior  fold  of  the  arm-pit.  On  tlie  Slst  the 
ri|iil  iubclavian  artery  was  tied  at  its  outer  third,  for  secondary  hemorrhage  from  the  in- 
jured parts,  wbtcb  were  swollen,  sloughy,  and  painful.     The  patient  was  feeble  from 

Fig.  454. 


Hemorrhftf^Q from  ih<i  sloaKhUiRoiroftheloft  aubsctp- 
qI&t  ATlerj  M  \ih  origin.     Spoe.  2Sa5,  Sact.  I.,  A.  M.  M. 

0'oBt«rtor  rlew.) 


Hitttn  nr  ib«  hjbt  labelftTlAn  srt«r7  for  teeondftrj  hemorrbaite;  tbe  •nbicftpnlftr  artery  bad  'biiren  opeaeJ  hj 
*^"ltlki,  uid  the  alcvruna  ilatv  uf  tbU  veRacl  U  kIiuwu  lu  tbe  cut.     Spec.  4331,  Sect.   I.,  A.  M.  M.     (Poiterlor 

•■of blood;  pulse  130;  skin  hot.  The  hemorrhage,  however,  was  not  suppressed  by 
*1* operation,  for  it  recurred  three  times  within  forty-eight  hours;  and,  on  June  2,  a 
"Ucb  of  the  axillary  plexus  of  veins  was  tied,  under  chloroform,  after  cutting  through 

'  Uedical  and  Surgical  History  of  the  War  of  tbe  Rebellion,  First  Surgical  Volume,  p.  fi56. 
'  /bid.,  p.  539. 
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thti  pecloralis  mnjor  muscle.  But  Ueatli  followed  three  hours  after  the  last,  mid  nrty 
hours  after  iIik  rirsi  operaiion.  Autopty — Tlie  i«tih»t*aptilur  artery,  tliree-fourtbs  of  an 
inch  from  its  origin,  had  slou};hed  ;  lite  axillary^  and  an  adjacent  vein,  had  also 
flIougluHl.  The  specimen  i:^  reprrsunted  in  the  accompanying  wcM>d-cut  (Fig.  454^. 
There  are  anomalies  in  the  origin  of  the  vertebral  and  thyroid  axis;  aod  the  axillary 
divides  into  tlie  bnichial  and  ulnar  arteries. 

We  fthould  also  state  that  this  form  of  aftor-bleodinz  is  not  unfrequeutlj 
met  with  in  parts  that  are  involved  in,  and  undergoing  destniction  from, 
hospital  gaiujrau:^  and  that  some  of  the  must  striking  instances  of  it  ever 
witnessed  by  surgeons  have  occurred  during  the  i»n>gres8  of  that  aftection. 
Tlie  following  abstract  and  wood-cut  (Pig.  4o5)  furnish  tolerable  illustrations 
of  this  point  :— 

Fig.  455. 


Shoving  Itgatlotti  of  U)«  rmdUl  fend  brmcblal  arlciict  for  •ccoiidar/  hetmorrliftge  rnnvd  hy  gBngrvBO. 

H,*cL  f.,  A.  M.  U. 
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A  corjKjral,  aged  37/  received,  June  18,  18(U,  a  gunshot  flesb-nound  of  the  upper 
third  of  the  right  forearm.  On  the  2rtth  he  was  transferred  to  Satierlee  Hospital. 
The  wound  was  sloughing;  the  patient  amemic  and  despondent.  Nitric  acid  was  ap- 
plied to  the  wound,  and  followed  by  flaxseed  poultices ;  extra  diet  was  prescribed,  Hy 
July  20,  the  gangrene  having  ceased,  healthy  granulfttion.*  hml  nrisen,  but  the  patient'» 
do!S|K>ndency  continued.  On  the  23d  profuse  hemorrhage  from  (he  radial  artery  oc- 
curred, and  that  vessel  was  ligated.  The  surrounding  tissues  being  much  disorganized 
and  the  hemorrhage  continuing,  a  ligature  was  put  around  the  brachial  jutit  al^>ve  the 
bifurcation.  Next  day  ^veral  minor  hemorrhages  occurred,  and  on  the  25ih  the 
patient  died,  ap|iarently  of  anaemic  exhaustion.  The  specimen  is  represented  in  the 
accompanying  wood-cut  (Fig.  4/>o),  and  shows  the  radial  artery  ligated  just  below, 
and  the  bracliial  artery  just  above,  the  bifurcation. 

In  all  the  cases  belonging  to  tliis  category,  the  bleeding  occurs  fixim  i>art» 
of  the  arteries  where  the  tunics  have  not  been  primarily  injured  by  the  mis- 
siles, as  already  stated.  The  solutions  of  continuity  are  entirely  due  to 
morbid  processes  of  a  peculiarly  destructive  charactiM*.  Th*»se  j>roccsscs  are 
nmch  more  rapid  in  their  progress  tliuii  simple  ulcemtion.  The  term  ^fout/h- 
infj  ulceration  is  sometimes  employed  to  represent  the  less  severe,  and  that  of 
shnghinq phagi'il(tna  the  worst  instances. 

But  the  secoudary  hemorrhages  which  result  irom  sloughing  are  siiecially 
prone  to  be  follo\ve<l  by  pyieuiia.  The  accompanying  abstract  and  wood-cut 
(Fig.  456)  will  serve  to  illustrate  this  j.«oiut : — 

A  corporal,  aged  30,'  received,  September  19,  1864,  a  gunshot  flesh-wonnd  of  the 
middle  and  outer  side  of  the  left  arm  and  left  side  of  the  back,  and  entered  a  general 
hospital  on  the  27th.  The  wound  was  then  sloughing.  On  October  4,  5,  G,  and  7, 
hemorrhages  occurred.  The  first  three  were  controlled  by  a  saturated  solution  of  alum 
and  |>ersuipliale  of  iron,  and  compresses  of  lint.  The  last  hemorrhage  required  the 
iipplirution  of  a  tourniqnet  to  n'strain  it  ;  during  the  day  the  entire  hand  and  ana 
became  excessively  congested  and  inflamed  ;  the  axillary  artery  Heft)  was  then  lied  in 
its  third  part.  The  |)atient*s  general  condition  was  Imd  ;  he  was  much  debilitated, 
liaving  lost  in  all  some  thirty-six  ounces  of  blood,  and  was  subject  to  intermittent 

>  MihI.  and  Sur^.  Hist,  of  the  War  of  thn  Ilubellion,  Second  Snrg.  Vol.,  p.  450. 

>  Ibid.,  p.  442. 
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fever  He  improved  tor  a  week,  and  the  wound  began  to  look  ln^althyf  when  pyseniia 
sei  in.  On  the  22d  he  died,  Htleeii  (iuya  after  the  opemtiuii.  Netrotcopy  proved  that 
pytEtnia  caosed  death.      The  right  lung  ccnlained  secondary  ahscesses,  and  the  right 


Fig.  466. 


8hD«laf  ti<«  loft  »sUlai7  mxwry  ft  rortnlffhC  *r(«r  llykiloa  fur  Mcoadmy  beaorrbago  rmi 
malMd  (ron  pyaruU.    Upvo.  367B,  ▲.  M.  M. 


Uie  br&cliUl.     Dratb 


I 


|(Ir«ral  cavity  was  full  of  pus.  The  sppoinn'n  is  representeij  in  the  accompanying  woo<I. 
cui  (Fig.  45G).  The  axillary  artery  has  been  opened  transveniely,  seemingly  to  show 
the  di.stal  coogulum. 

(4)  Secondary  lieinorrhngef*  are  not  nnfrequently  i'ro<liU'e<l  l>y  the  HloiijLrLing 
of  the  coat^  of  artories  at  thi*  fK>ints  where  they  have  l>een  secure*!  by  liga- 
ture-s.  The  following  ub^tmet  and  wood-cut  (Fig.  457)  will  serve  to  illustrate 
thirt  topic: — 

A  flergcant,  aged  22,'  received  a  «hot  wound  nt  tlie  »p|>er  third  of  the  right  arm  June 
4,  18G4,  the  ball  passing  antero-poisteriorly  ;  the  wound  fitoughi-d,  anil  sccoiitlary  hemor- 
rKttge  ensued  on  the  '2hi\\  ;  ihc  axilhiry  artery  was  ligateil  umlcr  I'liloroforrn.  On  July 
1,  hemorrhage  arose  from  tht.*  axiJlury*  the  artery  having  slouched  at  the  point  of  liga- 
tion. The  artery  was  then  ti*'d  Jijjain  hi-rh  up  in  the  axilhi,  by  enUirging  thi-  previous 
wound  of  o[M*njttion.  and  without  an:estl)eHiu.  The  patient  wa8  exsanguinated,  having 
lost  about  thirty  ouncett  ut  hliKid,  and  died  one  hour  after  the  operation.  Only  the  ter- 
minal »ubclaviun  and  upper  axillary  |torlioitsof  the  vessel,  with  their  branches,  are  repre* 
wnted  in  the  accom(ianyiag  wood-cut  (Fig.  4.57). 

Fig.  457. 


SbowlDff  HollflB  of  111"  rltfht  txUUrv  urti'rv  Id  lb*  Dnt  part  of  lU  eooru,  Tor  AMoiidkrj  bonorrbkf*  eamej  hj 
alo«(KlBC  of  tb»  Ai-Mry  nt  Uie  ptjiat  wber*  U  b»<l  beva  Ujfttiired  for  k  |)r«>vlouii  btmonhft^e.  8pM.  VAS,  A  U.  M. 
(PmtMtor  Tl«w.) 

(5)  Secondary  hemorrhat^es  are  &oinetinic»s  pnMluced  by  the  Hfiuefaotion 
and  hrc^akins?  down  of  the  eoagulu  and  adhet^iotis  whicli  have  been  fonneii 
at  the  montli**  of  woiuhUhI  arterier»,  and  bv  whieli  they  hiive  been  more  or 
IfHH  tirmly  occluded.  When  this  retrograde  inetaniorpiiOHis  of  llu'  fibi-iiidUK 
material  In'  which  the  ajK-rtures  in  wounded  vessels  iire,  in  general,  pernui- 
nenfly  closed,  tjiket*  place,  it  denotes  a  more  or  less  mpidty  deteriorating  con- 
dition of  the  getierjil  heivlth  of  the  patient,  since  ita  ot^urrenee  is  due  to 
coiietitutional  rather  than  to  local  causes. 


*  M(*d.  ftzid  Surg.  UlBt.  of  tba  W»r  uf  the  RubelUon,  Second  Surg.  Vol.,  p.  441. 
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Fig.  4r)8. 


The  following  example  occurred  in  my  own  practice : — 

A  soldier,  nged  '27^  wus  uflmitteU  to  the  Stanton  Military  General   Hospital  June  4^ 
1H(>4,  for  a  j^un-jliot  wound  of  the  riglil  leg,  compliculed  witli  u  badly  eonimiiiuifd  Inictui 
of  llie  (JbuUi,  which  had  been  received  at  Cold  Harbor,  on  May  31.     'I'lie  etlbrt  to  8av< 
the  limb  was  continued.     On  June  H,  setontlary  hemorrhage  (arterial)  oeeurred  frtji 
the  wound,  and  about  ten  ounces  of  blood  were  lost.     The  leg  vmn  then  greatly  swelled 
and  inllumed  all  the  way  up  to  the  knee.    The  pulse  wam  fimall  and  I'requenl,  and  thero' 
were  other  signs   indic^Uing  the  approach  of  irritaiivr  (ever;  wherefore,  the  limb  was 
iimpututed  without  delay,  at  the  lower  third  of  the  thigh,  by  the  circular  method,  under 
ether,  as  affording  the  patient  the  b*^t  chanre  of  his  life. 

Examination  of  the  amputated  leg  showed  that  the  muscles  were  extensively  infiltrated, 
with  pnruhnt   matter,  tiiut   the   peroneal  artery  was  ^evered^  and  that   the  hemorrhaj 
had  proceeded  from  its  jtroximal  end,  which  had  been  re-o|>en«d  through  liquefactioi 
nf  the  occluding  clot  and  fibrinous  exudation  at  the  mouth  of  the  vest^el. 

The  patient  did  well  for  a  few  days  ;   but  unhappily  he  was  then  seized  with  pyiemii 
and  died  from  that  disease,  eleven  days  after  llie  o|>enition. 

The  following  abstract  attd  wood-eut  (Fig.  458)  will  serve  to  still  furthi 
illustrate  this  aubjwt  in  a  whl^M  iiuuinta*:— 

A  soldier  was  wounded'  Sept.  20,  1863,  by  a  conoidal  ball,  w)iich 
entered  beli>w  the  left  zygomatic  arch,  passed  transversely  through, 
and  escaped  from  the  right  side  of  the  neck  below  the  angle  of  the 
lower  jaw.  On  Oct.  2,  secondary  hemondiage  from  the  mouth  and 
wouml  of  exit  occurred.  On  the  4th  the  external  ca.roiid  was  ligatrd. 
The  patient  did  well  and  apjw^ired  to  be  safe  until  the  12th,  when 
hemorrhuge  recurred,  but  was  agiiin  checked  by  compression.  The 
womimU  were  neiirly  healed  ;  btit  the  [»atient  was  greatly  enfet-bled  by 
r»'|M*ated  losses  of  blood.  Ou  the  23d  profuse  heniori'hage  from  the 
wound  of  exit  ngain  set  in^  and  the  right  common  carotid  was 
ligated,  about  an  inch  and  a  half  above  its  origin;  but  the  patient 
sank  and  died  on  the  2r>tli.  The  s|>ecimen  was  eent  to  the  Army 
Medical  MuM-uni,  and  is  represented  in  the  accumpHnying  ftfiod-cut 
(Fig.  4rjH),  uhich  .sliiiws  a  ligature  on  the  comnion  trunk,  that  was 
applied  two  days  before  death,  a  large  coagnlum  at  the  bifurcation, 
but  im|H*rfectly  indicated,  the  origins  of  the  occipital  and  facial 
arteries  fi-ora  the  external  carotid,  and  the  rugose,  ulcerated  extremity 
of  the  external  carotid  that  had  been  wounded. 

(6)  yemiulHrv  lieiin'irhaires  an?  (K'faKionally  produced  in 
the  stuiiijh.s  iti'  aiiiputatod  limbs  by  the  iioiiH'losure  or  iion- 
oblitcrutioii  of  the  main  arteries,  even  when  they  have  been 
properly  ^+oeu^ed  by  ligatures.  In  tiurh  eases,  when  a  ligature 
sepamtt^  ami  eomes  away,  tin*  bl(H«l  usually  flows  out  from 
the  tmrlost'd  and  jtatulouH  mouth  of  the  artery  in  a  g-n^it 
stream. 

ITae  following  very  striking  example  occurred  in  my  own 
Itnu'tice: — 

A  Confedemte  soldier,  aged  27,  received  a  gimshot  woum!  of 
the  right  knee-joint  iit  the  Rappahannock  Station  Non-mber  7, 
I'SO'),  and  was  cajitured.  On  the  !tth,  he  was  admitted  to  Stanton 
Hospital,  where  (he  atiernpt  to  save  his  limb  wils  still  pursued.  On 
the  iKth,  however,  amputation  of  the  mentl*er  become  necessary,  and 
acc<trdingly  was  performed  at  the  inferior  third  of  the  thiph,  by  the 
double-flap  method,  under  ether.  After  that  the  patient  did  well  in 
«very  respect  until  December  I,  when  he  hetnin  to  complain  of  great  pain  in  the  stump, 
«nd  became  agitated  and  reslle-ss.     On  the  2d,  the  jtain,  agitation,  and  restlessness  were 


1  Med.  and  Surg.  Hist,  of  the  War  of  ttu-  KetwlUon,  First  Surg.  Vol.,  p.  393 
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If  and  his  coantenance  indicated  ^^reat  sulTering.  He  referred  the  (lain  to  the 
'■tump-bone,  |»irticuhirly  the  end  of  it;  but  he  was  not  fevorit*h,  and  the  .slump  iloelf 
waa  not  ^twolled  nor  hot.  On  tlie  moniing  of  the  .M,  ai  an  early  huiir,  ihe  ligriiurL' 
(e|Nirated  from  tlie  femoral  artery,  and  seeonthiry  )»leeding  in  a  great  ettreani  iniuiedi- 
aieljr  ensued.  It  was  soon  arre8led  by  digital  conipressiott,  und  did  not  recur;  but, 
meanwhile,  the  patient  liad  lost  »o  much  blood  that  )te  could  nut  be  made  to  rally,  and 
he  died,  eight  hours  after  the  seimration  of  the  ligature  and  the  occurrence  of  the 
hemorrhage. 

Autop$y. — All  of  the  stump  had  firmly  united  by  ndliesion,  excepting  a  small  part 
around  and  in  front  of  the  end  of  the  .stum[»-bone.  The  end  of  the  femonil  artery  wiis 
patulouti,  not  contracted,  and  without  evidence  of  any  effort  on  the  part  o\'  the  repara- 
tive procej>rtes  of  nature  to  occlude  it.  It  was  embraced  by  iIih  forked  extremity  of  an 
<«*teopbyte  which,  springing  from  the  linea  asjKira,  extended  horixoiitally  inward  along 
the  angle  of  junction  of  the  lhvp».  The  femonil  vein  was  well  sealed  up.  The  medullary 
ti»$uc  of  the  slump-bone  was  inflnmed,  being  dark-red  in  color  and  of  firm  coiisistenL-e, 
or  hepatized,  and  couliiined  a  great  numbi-r  of  abscesses  which  varietl  in  :*ize  from  dint 
of  a  pin-head  to  that  of  u  fi[»lil  pea.  This  ease  is  fully  re|»oried  in  the  volume  nf  U.  S. 
Sanitary  Commission  Surgical  Memoirs,  which  was  prepared  by  the  autlior,  pp.  3o8,  3^9. 

(7)  Seoondary  heinorrhugea  vary  often  occur  from  the  difital  orifit^H  of 
S43verci1  or  ligut^l  artorit*!^,  aiul  they  result  fiN>ni  tht?  imperfect  clofiure  of  tljese 
orifioes,  the  proxluuil  onti»x»s  being  at  the  same  time  well  sealed  iii*.  During 
our  late  civil  war  iminy  oxaiujdes  of  injured  artenet*  were  observed,  in  whicli 
there  occurre<l  during  the  s*x'ondary  [RTiod  a  fatal  homorrhage  from  the  dintal 
end  of  the  divided  t>r  lii^atetl  vest^el.  There  was  an  (K-elunive  ftmguhini  on 
the  e:irdiao  side  r>f  the  liicature;  a  non-4>rcluriive  coagiiJura,  or,  iti  Honie  iii- 
(jtaneeH,  even  no  dot  at  all,  on  the  diittul  nide.  Seveml  eaj^os  have  already 
been  mottti<»ried  in  which  seeondar}'  hemorrhage  oeeurred  from  the  distal 
jMirtion  <»f  wounde<l  t»r  ligatnre<l  arterie**.  In  the  following  examjde,  wliieh 
oceurretl  during  the  late  civil  war,  there  wa**  no  clot  whatever  in  the  distal 
pirtioii  of  the  carotid  artery,  while  the  cardiac  fiortioii  wu.h  8CH,*urely  jdugge<I: — 

Private  H.  Hutchin!<,  aged  2.**,  was  wounded  on  I)eceml>er  9,  1H64,  by  a  conoidal 
Iwill,  wliich  entered  the  chin,  fractured  the  lower  jaw,  and  emergt-'d  at  the  back  of  llie 
neek.  On  the  IHtli,  violent  hemorrhage  occurred  fn>m  the  mouth  ;  it  was  ftup|>osed  to 
proceed  tWjm  the  lingual  arlert*,  and  let'l  llie  |»ilient  almofif  pulseless.  The  common 
carotid  was  ligatured  just  above  tlie  omo-hyoid  nnmcle.  The  patient  did  very  well 
until  the  27th,  when  hemorrhage  oeeurred  in  the  wound  of  operation,  trom  the  distal 
(>orlton  of  the  artery  and  tlie  deep  jugular  vein,  and  he  died  on  the  same  day.  Nfcro- 
$eopy  showed  an  organized  clot  below  the  ligature;  no  clot  hud  formed  above  the  liga- 
ture, aod  the  internal  jugular  vein  was  opened  from  sloughing  of  its  tunics.* 

The  clot  which  fornix  on  the  cartliae  sitle  of  a  ligature  is  uHurilly  iinich 
larger  than  that  clot  whieh  forui.s  on  thedintal  ^ide,  and  Honicliine.-?  tlu-  tliistal 
clot  is  wholly  wanting,  as  happened  in  the  in.stance  juwt  relate<l. 

When  arteries  of  some  mngintude  are  wounde<l,  and  the  distal  ends  are  not 
tiwi,  hemorrhage  by  regui^itation  is  very  apt  to  oceur,  a.s  was  observed  in 
the  following  instance  of  gunshot  Ie«ion  ot  the  brachial  artery: — 

A  soldier  was  wounded  at  Fair  Oaks  May  31,  1802,  by  a  ball  which  passed  through 
rhe  {Kisterior  part  of  the  upjfer  arm  without  injury  to  the  bone,  but  eaus(.-d  an  extensive 
f'cchymasia.  On  June  4,  he  was  admitted  to  genenil  hospital.  On  the  lOih,  free  arterial 
liriuorrhage  occurred ;  on  removing  tlie  clots,  the  wounded  parts  were  found  extensively 
<tis<>rgunized,  and  lite  brachial  artery  not  accessible.  The  axillnry  was  then  tied  high 
up.  and  the  »ubscapular  fllso,  to  prevent  subsequent  trouble.  On  the  21st  both  ligaturea 
cam**  away  :  feeble  pulsations  in  the  rudial  artery  were  observed.  On  the  23d  \'ery 
profu^^  hemorrhage  from  the  brachial  agiiin  occurred,  which  was  fltop[»cd  by  comprea* 


>  MtHlifial  And  Surgic«l  History  of  th«  War  uf  the  Kobellion,  Pint  8uf^.  Vol.,  p.  420. 
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01011  applied  with  a  pad  in  tlic  axilla.      On  July  12  and  Ivt.  Iroublesome  bi'Doorrhugur 
etill  again  occurred,  and  on  the  14th  the  puiit'nt  died.' 

The  return  of  puliation  at  the  wrist  showetl  how  eonipletely  the  circulation 
in  the  nnn  hiwl  l>oe«  restoruti ;  two  days  aftonvanlH,  that  is,  us  soon  as  th< 
tciiHion  in  the  brachial  arter}'  wurt  sufficiently  ntroug  tc*  exfH.d  the  clot**  at  thd 
wound,  they  were  pupilied  out,  and  then  the  blooU  regurgitatetl  freely  through' 
the  distal  |^»ortion  of  the  arterj'  uito  tlie  w^ouiid,  and  a  very  profu(»e  helno^ 
rliage  euHued. 

Tlio  following  example  wrvoH  well  to  illurttrate  the  difficulties  in  treatiuj 
hemorrhage  from  wounds  of  the  Hhoulder,  which  are  sometina*  encount^^r 
in  practice; — 

Lieuteiiunt-Culonel  DuMson,  aged  3^.  received,  June  17*  1864,  u  gunshot  fle&h-wound] 
of  the  left  shoulder.    The  bullet  was  extracted,  and  on  the  lOih  he  was  sent  to  genei 
hospital  at  Washington.     On  the  27th,  secondary  hemorrhage  lu  the  amount  of  thirt] 
ounces  supervened.    The  operation  of  lying  tht-  axillary  nriery  was  resorted  to,  but  th4 
bleeding  still  continued.     The  distal  extremity  was  then  necured  by  tying  the  bmchii 
artery.     A  fi*w  hours  later,  however,  the  hemorrhage  burst  forth  afresh,  and  Hnally  th< 
patient  died.' 

In  thitt  t^se  the  ligature  of  the  bi-.iehnil  .sto{i[uMl  the  bleeiHiig  for  a  tini 
by  arresting  the  tvgurgitation  of  blood  in  the  lu-acbial  artery.     From  whu 
veasels  did   the  hUnnl  escape  wlxifh  tiiuilly  der<troyed  tlii^  patient?     Ck-arl 
not  from  the  axillary  artety  ab(»ve,  nor  frf)ni  the  brachial  artery  below,  th 
points  wlicre  the  ligatures  were  applied.      But  a   long  strt»tch  of  the  nm 
artery,  embracing  it**  wounde*!  part,  lay  l»etweeii  these  two  iwints,  and  fro 
this  some   tive  or  six   im|M>rtant   bnvnelie?*  were  sent  off,  namely,  eeve 
of  the  thoracic  bnincbes,  the  subscapular,  the  two  iireumflex  arteries,  an 
the  superior  profunda  ;  and  the  hemorrhage  winch  dei5tn»yed  this  itatien 
was  d(»ubtle.Hs  4-aused  by  regurgitation  of  blood  through  these  branches  in 
the  main  trunk,  whence  it  readily  escaped  by  mean^  of  the  wound.     Tb 
result  eouM  liave  beeti  obviateil  by  tying  the  main  artery  at  the  spot  where' 
it  was  injured,  with  two  liiratures,  one  of  tliem  I>eing  applied  on  eaeli  side  of 
the  aperture  in  it*;  wnlN.      The  axillary  nrtery,  therefore,  whenever  it  is  the 
source  of  sirondary  lienHtrrlmgc,  must  always  Ikj  tied  in  the  wound  with 
ligatures  place«l  on  each  si<le  id'  the  bivach  in  its  walla,  an<l  in  close  proximity 
thereto.    When  promptly  tixated  in  thi.-*  manner,  these  hemorrhages  give  ii 
further  trouble. 


1 


Treatme\t  of  Seoonhary  IlKiioRRiiAOE. — Tlio  prophylaxis  of  secondary 
hemorrhage  demands  that  all  woiuids,  wlu'tber  the  restdt  of  amdent  cfr  of 
surgical  operalionw,  but  mtu'c  partimlarly  those  which  involve  bUxMivrssels, 
hhull  be  kejit  fret-  fivin  purulent  matter,  by  antiseptic  treatuient  and  fhoiYMitfh 
dniiiiagc,  especially  the  latter.  Otlicrwisc,  ulceration  and  sloughing  of  t'lie 
arterial  and  venous  tunics,  togetlier  with  softcnitig  and  disintegration  of  tlie 
(Kcluditig  coagula,  aiv  very  liable  to  supervene,  and  8<^condary  liemorrhage- 
to  ensue.  The  f<dlowing  abstriict  and  the  wtHnU-ut  accompanying  it  (Fis^J 
451*)  illustrate  in  a  useful  mauTicr  the  disastnats  consequences  which  mayi 
follow  the  relention  and  burrowing  uf  pus  in  wouiitb^  made  for  the  deligatioi 
of  the  common  carotid  artery: — 

A  srrjreant,  aged  21,'  was  wounded  Aug.  2.'i,  1864,  on  the  field,  by  amusket-bnlK  whicl 
entered  over  the  right  mastoid  procest>.  injured   the  external  ear.  and  lodged  under  tht 


1  Med.  ftnd  Snrf;.  Ilbtt.  uf  the  War  of  the  RebeUion,  S<*oond  Surg.  Vol.,  p.  443. 

*  lliid  ,  Stwond  Surgical  Vol..  p.  442. 

•  Ibid..  First  Surg.  Vol.,  p.  393. 
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skin.u  lilt!**  in  front  of  ibe  auditory  foramen.     On  the  i8th  he  ftntered  tlie  Lincoln  Hos- 
pital at  Wasirmglon.     The  bull   had  not  been  extrnctcd,  but   no  Kymptonis  denuiuded 
fi|MHriul   atti-nliuu   until    Sept.  7,  when  it  wan  obstirvvd   that  the  right 
(Mirotid  gland  •wua  so  greatly  inflamed  that  the  patient  could  with  ditli-  Fig.  459. 

rulty  rtcpanite  hiti  teeth  more  than  one-fourth  of  an  inch.  In  the 
<'onr»e  oj'  the  thiy,  an  alarming  hemorrluige,  supposed  to  proceed  from 
the  [>o«terior  auricular  artery,  occurred;  it  was  stopped  by  eompres- 
M(in  with  lint  steejied  in  a  twlution  of  persulphate  of  iron.  On  the 
IMh,  an  ulariitiu);^  hemorrhage  again  occurri**!,  which  was  temporarily 
arreAte<l,  with  dil!ietilty,  by  coniprcs.sion  wiili  lint  and  styptics,  until 
Uie  patient  could  \h*  tnktfn  to  the  0[M>i*ating  room,  when»,  under  ether, 
ilie  right  common  cjirotid  .irtery  was  tietl.  Coagula  were  removed, 
MHfl  the  miftflilc  was  extracted  from  nc^r  the  angle  of  tlie  jaw.  The 
bleeding  recnrred  on  the  Itthand  12th,  but  cea-scd  spontaneously. 
On  the  18lh,  there  were  several  recurrences  of  hemorrhage.  On  tlie 
lOlh,  the  ligature  was  removed  ;  the  face  and  neck  were  much 
swollen.  On  the  2()th,  the  frntieni  died  from  liemon'hage.  Autopsj/ — 
Submaxillary  gland  .suppurating;  an  ab-scj-ss  t-xicnded  Hbout  three- 
fourths  uf  an  inch  above  and  below  the  place  of  ligation,  and  tiie  ends 
of  the  artery  wvro.  covered  with  pus.  Tlic  artery  from  which  the  he- 
morrhage isiiiued  w:is  not  found.  The  specimen  wa-s  j-ent  lo  the  Army 
^[edicjil  Must>um,  and  is  r(*pres<mted  in  the  accompanying  wooil-cut 
{F'ig.  -I^B)  which  shows  the  termination  of"  the  innominate,  tin-  com- 
mencement of  the  right  subcUivian,  the  trunk  of  the  riglit  common 
^Cftrotid,  severed  by  ulceration  at  tlie  site  of  tlje  Hgaliire,  and  the  bifur- 
cation into  the  external  and  internal  carotid,  the  calibre  n-prcj^Milod 
being  one-lhinl  of  the  normal.  The  ligature  on  llie  internal  carotid 
Was  applied  during  an  experiment  upon  the  cadaver. 

It  ifl  not  iin|)n>bub1o  that,  in  eases  like*  the  above,  the  jiOr 
tieut  might  olU'U,  perhapH  generally,  bo  8avo<l  hy  the  employ- 
ment ftx)m  the  very  out&et  ot  antisciitie  drefisiugri  and  thorougli 
drainage. 

The  use  of  <*jirl)uliz<Ml  cat«:ut,<>r  other  iii>i)ropruiteiuitiHcptic 
uniuiul  ligature,  IV»r  tlie  deiigiitioii  of  arterieji  utul  veins,  will 
likewise  aid  much  in  pruiluciiji^  good  results,  because  it 
does'  not,  in  general,  ciinso  tili  cration,  but  more  or  lens  hIowIj 
di^ip[»earB  by  ubsorpti<ni,  without  iiidueitig  Kup[>urntioii;  and 
for  thisi  reiwon  nneh  ligatnrct*  ahonld  be  applied  in  all  deliga^ 
tioos,  whether  pcrtbrined  in  the  primary,  intermc<liary,  or 

cmthiry  |>eritxi.     Wlien  nuitable  animal  liijatiiros  are  not  at  hand,  those  of 
irbfdizcnl  :*ilk  nhould  be  tiUiployeil,  aa  ha.s  already  been  Htated. 

Many  of  the  exainpli;fi  }»rehcnted  in  the  foregoing  pages,  with  a  view  to 
illustrate  tlie  i>iithoijtnt!<is  of  seeotuiary  hemorrhage,  also  very  elearly  show 
f**)ine  thingft  wliieh  sliould  not  be  done  for  that  alleetion. 

(1)  The  wotmd  nhould  not  be  plugged  with  lint  soaked  by  acid  ferric  salts, 
Of  any  other  so-ealled  stypticH,  for  tliiH  treatment  itever  perniauently  suppresses 
tlu*  bU»f<rmg  where  vessL'lrt  ol"  any  niaguitudc  are  (>|K;ned,  and  it  ofti-n  does 
murh  harm,  by  permitting  tlie  hemorrhage  to  return  again  and  again  in  eaaea 
where  the  greatest  promptitude  of  action  on  the  .siirgeon'm  jwirt  is  neeesaary, 
io  oixler  to  prevent  the  loss  of  so  iinieh  blood  that  fatal  anjeniie  exhaustiou 
lun.st  ensue. 

(2)  Tlie  main  artery  Hhould  not  be  tied  at  a  diHtance  from  the  blec<lin^ 
Wound,  mde«*  nothing  else  ('an  be  done,  lor  in  a  large  majority  of  cases  where 
urteriej*  are  ligatured  on  thif  plans  of  AneJ  and  Ilunror,  for  w.M^ondary  hemor- 
rhage fnun  o|K*n  wounds,  the  bleeiling  rt'tnnis  sooiKr  or  later,  ami  proves  fatal. 

But  how  Hhould  aeeondary  hemorrhagea  be  Buppressedj?    In  the  tirst  place, 
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tlif  wouikI  must  }k.'  o|icnc(l,  rviul  the  ai>ertinx-  whcnoc  the  MockI  issues  froi 
tlif  iiijinvd  ve^.'ii'l  must,  if  iniirticaMe,  lio  i'xr»*)sc'<l  to  view  by  ordargiiig  tl 
original  wound  or  by  making  tW^sh  iufiHitJiis,  if  iKvi'HHjiry,  a!\d  by  wiping  out] 
the  coagnla.     Oftentinu-H  the  si'utvh  can  be  materially  aidctl  by  having  imJ 
ftikiiiitant  control  the  flow  of  blood  in  tbe  main  artvry  by  digital  ctimprestiiouJ 
eHiHjeially  in  the  oxtremities,  and  sontetimes,  likewise,  iu  the  tieck.     '*Tj<k»1c] 
your  enemy  fully  in  the  lace,"  i^  a  motto  still  moreapi»lieable  to  tbe  manugoj 
nictit  of  external  hemorrlinges  than  to  Indiavior  in  buttle,  for  the  surtreon  ha 
no  long-mnge  weajMin  with  which  to  overcome  his  adversary.     The  bleedini 
veoseMiavin^  been  brought  into  view,  it  must  be  secured  with  two  ligati 
one  of  them^ing  applie<l  on  e^ich  side  of  the  apertuix^  iu  its  walls,  or  to 
cimI  of  the  vesrtel,  if  it  l>e  completely  ilivided  ;  and  tbe  surgeon  must  eciverthi 
artery  midway  iK'twtH^n  the  twi>  ligatuivs,  with  a  knife  or  8cit«w>i*8,  in  al 
wises  whci-e  the  origiiml  injury  haw  not  done  so,  in  onler  that  the  two  em' 
may  retnict^and  thus  lessen  tlte  tendency  to  a  return  of  the  hemorrhage 

'the  blee*ling  vessel  sliould  likewise  be  sought  for  and  found  without  any^ 
delay,  to  the  end  that  infilti-ation  of  the  surrounding  textures  with  extrnva- 
wited  bl<HHl  may  Ite  avoided,  and  thiii  the  hemorrhage  itself  may  be  ijermanently 
8to]>i>etl,if  possible,  before  the  loj^s  of  blood  becomes  so  great  as  to  cause  death 
by  anieniie  exhaustioij,  days  and  ]H,M'haps  weeks  afterward.  The  bleeding 
from  small  vessels  will  ffcnendly  cease  on  exposing  them  to  the  airbv  wijiini; 
otf  the  ctKigulii,  and  ap^^yingcoM  water  with  moderate  pivssuiv,  l3ut  to  all 
vessels  wliicli  continue  to  blecil,  both  proximal  and  di&tul  ligatures  must  be^ 
applied. 

When  the  hemorrhage  |nvK'ec<l8  fi-om  an  aiterv  that  is  inaccessible,  as,  f< 
instance,  the  intenud  maxillary,  the  main  trunk  shoidd  l>e  titnJ  as  near  t 
injured  i)art  of  the  vessel  as  practicable.  In  cases  wheiv  the  hemorrhage 
proceeds  from  bniuches  of  the  external  carotid  which  canmit  be  tied  in  the 
wound,  the  external  carotid  itself  should  Ik*  ligatured,  rather  than  the  com- 
mon c-aixitid.  Bat  the  superior  thyroid,  facial,  temporal,  and  occipital,  sliould 
always,  if  possible,  be  ligatured  at  the  place  of  injury.  Hcmoniiage  from 
wounds  of  the  tongue  iinulviug  branches  of  the  lingual  artery  should  ue  com- 
bated by  tying  the  trunk  uf  that  artery  alx>ve  the  L^ivat  cornu  of  the  hyoid 
bone;  and,  owing  to  the  great  fi*eedom  of  inosculation  aci^oss  the  iue<lian 
plane,  it  will  often  be  necessarj'  to  tie  both  linguals  or  both  extemal  caintids. 

AN'hen  the  vertebnil  artery  is  found  to  be  the  source  of  the  bleeding,  it 
Bhould  be  secured  by  ]>roxiraal  and  distal  ligatui-es,  if  the  seat  of  injury  be 
below  the  foraniinu  in  the  transverse  processe>  of  the  cervical  vertebne;  but 
if  the  artery  l>e  wounded  ab<»vc  its  passage  into  these  fonimina,  it  should  l)e 
plugged  with  a  piece  itf  agaric,  or  a  wad  of  lint,  so  fashioned  as  to  coii»pletely 
fill  the  calibre  of  the  artery,  on  the  distal  a>*  well  as  on  the  proximal  side  of 
tlic  brcacli  in  its  walls. 

When  an  artery  of  tJie  axilla  is  found  to  ]>e  the  source  of  the  hemorrhage, 
it  shoiiUl  be  borne  in  mind  tlmt  thciv  is  Kcareely  jiny  other  region  of  the  whole 
body  wheiv  it  is  c(puilly  irnportiint  to  bririi^  tIk-  bleeding  vessel  int^)  view  anil 
to  tie  it  on  each  side  tij  the  gap  tn  i!s  walls.  If  the  axillary  artery  itself  be 
found  womidc(i,  and  the  circulation  be  eoutrolUnl  by  compressing  the  subcla- 
vian against  the  fii-st  rib,  the  distal  ligature  shoulci  always  be  applied  first; 
otherwist*,  the  ]>rotuscncss  of  the  distal  bleeding  will  very  much  delay  the 
completion  t^f  the  operation,  and  pcrhajis  place  the  juiticntH  life  in  peril. 

In  operating  for  sectnidary  hetnorrhage  in  the  extremities,  lx»th  lower  and 
upjier,  It  should  never  be  forgotten  that  the  aj'plication  of  a  distal  ligutni-c  is 
just  as  inipoi'tjuit  as  the  application  of  a  pmximal  ligature,  because  <>f  the 
gi-eut  freedom  with  which  the  terminal  brandies  in  the  extremities  inosculate 
together,  as  Dupuytren  w:i«  the  iirst  to  point  out. 
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s&eoii<larv  liemorrliage  from  smaU  art-eries  m  dee|i  cavities,  where  ligatures 

aibliot  reailily  l>o  uiijilied,  may  be  siipproHscd  by  apjilying  the  at'tual  L-aiitory. 

Tlie  einployinent  of  earbolized  catgut  ligatures,  untirieptic  dressings,  and 

tiionrntj^h  ilrainage  by  Tneaun  of  tubes  ot'  appropriate  size,  has  already  beeu 

insiste<I  ou  with  sutfioieiit  energy. 
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This  form  of  blee<ling  did  not  rei'eive  mention  until  a  very  recent  period, 
No  aecount  of  it  whatever  in  given  by  Guthrie,  lletuien,  or  tlicir  pretleees- 
BorK.     8tiY»nieyer  ai)|H'j»rs  to  liave  bei-n  the  tii-st  to  (*ull  attention  to  it. 

In  eiist's  of  puretieliymatoua  heniorrhage,  the  l»lot»d  dr>e8  not  issue  t'vom. 
the  woundeii,  granuliiting,  or  uU*eratiiig  part  in  distinct  streams,  but  seems 
to  *.iscape  by  a  general  oozing  through  minute  ajiertures.  We  therefore  infer 
that  the  i-apillaries  e<aistitute  il*s  anatoniii^'al  source,  and  that  it  is  in  reality 
ft  capillary  hemorrhage.  In  such  eusea  the  blood  flows  in  a  stetwly  stream. 
It  »loes  not  in  generat  possess  the  purple  hue  of  venous,  nor  yi.^t  the  brighl- 
re<l  color  of  arterial  bloo<l.  It  is  in  general  not  as  dark  as  the  former,  nor 
6B  bright  as  the  latter.  It  therefore  usually  has  a  distinct  color  of  its  own, 
ftnd  this,  conjoined  with  the  th)W  of  the  escaping  b!<»oil  in  a  steady  stream, 
has  Ic4l  me  to  conx^ctly  surmise,  in  some  instances  where  these  phenomena 
were  pi*esent,  that  the  hemorrhage  was  paivnchvitiatouH  in  character,  before 
the  interior  of  the  wound  from  which  it  issued  had  been  exi>osed  to  view. 

Parenchynmtous  hemorrhage  has  been  met  with  in  the  priuutn/^  the  inter- 
mnfniry^  and  the  sn^noff/irt/  periods  in  the  history  <»f  wounds;  but  the  causes 
er  jiathoi(»giail  conditions  upon  which  its  occurrence  depends  are,  for  the 
liiOHt  part,  widely  ditlereut  in  each  of  these  jjeriods, especially  in  the  primary 
and  secoivlary  perio^ls. 

Pareiichvmatourt  hcmorrluigc  has  been  encoimtered  during  the  prtrnanj 
lyerifni  \\\  the  stumps  of  llmbH  just  amputated,  wliciv  tlic  operation  has  been 
]K'rforiuc«l  rhroui^h  tissues  that  had  previously  been  inHaiiied,  and  in  which 
the  iiitiuininatory  process  had  not  yet  entirely  subsided.  Such  a  hemorrhage 
is  due  to  the  fact  that  the  dilate<l  capillaries  which  have  been  seveivd  by  ttie 
knife  in  perfomiinix  the  operation,  being  still  paralj-zed  from  the  inHamma- 
tory  pnxHJss,  are  unable  to  close  their  ojien  mouths  by  the  contraction  of 
their  muscular  tuni^-s,  and  that  therefore  the  heniorrliage  continues  without 
inijiediment  until  it  is  supinvssed  by  surgical  art  or  by  the  occurrence  of 
Bync4>pe,  or  until  dcalb  oceurs. 

Parenchymatous  heniorrliage  has  been  met  with  during  the  intcrmefiinry 
pcrioti  in  cases  of  amputation  where  the  m4)utlis  of  tliC  capillaries  have  been 
but  feebly  or  im[>erfectly  closed  in  the  primary  period,  so  that  when  reaction 
haa  come  on,  with  the  vascular  excitement  and  increased  blood-pressuix*  which 
attend  it,  the  c^ipillary  tunticxM  have  l>een  reopened,  and  capillary  hemorrlmge 
has  ensued.  In  such  cases,  more  or  less  parcuchymattms  bleeding  usnully 
attends  the  oj>eratiou  itself,  and,  occiisionally,  the  i-apillary  oozing  continues  in 
a  minor  degree  until  the  advent  of  the  intermetliary  periotl,  when  the  capil- 
lary bleeding  l)ceomes  more  and  more  copious  as  the  vascular  excitement 
rises  higher  and  higher. 

When  parenchymatous  hemorrhage  occurs  during  the  secondary/  per iotl^  it 
is  generally  associate*!  with  the  symptoms  of  pytemia,  or,  at  least,  with  pyte- 
nand  phenomena,  and  is  eause<l  by  obstruction  of  the  veins  which  proceed 
from  tlie  si-at  of  the  hcrnorrbage  toward  tbc  lieart,  with  coagulated  blood  or 
ihromlm^^  as  was  |Kjinted  out  by  Stromeyer.  Tlie  state  of  atlairs,  us  far  as  the 
cjrcuhition  of  blo(xl  is  concerned,  in  a  wounded  limb,  the  principal  veins  of 
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which  are  occhided  by  thromUms^  is  b&  foUowH:  The  bhxnl  iiytH-ted  into 
limb  through  its  arteries,  Ijeiiig  not  conduototl  awuy  through  itn  vein?,  etug-, 
natos,  iind  exIiibiTs  a  more  or lot«  strong  tendency  Xa^  ettuKe  it*ieb'  t"n>m  the 
|»urt.s  whose  capillarieK  arc  not  strengtheneil  and  supported  by  tissues  exte- 
rior to  their  walU.     Thus  it  happens,  in  such  ca^oH,  that  the  rapilluricfl  of 
wounded,  gninulatiu^,  and  ukx^niting  riurfat^e^,  not  unfri'(|uently  give  wa^'  in 
consequence  c>f  the  increased  vat*cular  tension,  and  paixiuhyinatoub  lienior- 
;e  enHUCH. 
To  ilhi.Htrat<!  primary  parenchyiaaioaa  keynorrhage^  the  folhiwing  exaniplei 
which  occurred  in  my  own  practice,  is  presented : —  i 

Lieut.  (\  H.  nf)erfling<»r,  Co.  K,  *iHtfi  Wi^icoiKiin  Vols.,  Rgt^d  20,  and  of  excellent 
constitution^  wuri  wounded  at  Chuncel!otsvilli.\  May  2,  1^03,  by  a  conoidal  luusket-hatl, 
wliich  fractured  his  left  leg,  ete.  On  June  15,  he  was  brought  lo  Stanton  Ihi.spital, 
where  thf^  effort  to  save  tii«i  hmh  waf<  continued^  although  his  condition  wuh  not  tuvora* 
ble.  On  the  27th,  amputation  etiuld  no  longer  be  delayed,  and  acoordingly  it  wa*  per- 
formed at  the  lower  third  of  the  thigh  by  the  circular  nieth(Kl.  At  the  place  of  operation 
the  tissues  were  consi<lerabIy  swelled  and  inflamed.  A  hirge  uumUfr  of  liguturen  were 
applied.  There  wa.s  also  a  iroublesomo  oozing  of  blood,  a  [>arenchymatou«  hemor* 
rhage,  from  the  face  of  the  whole  stump.  After  a  time  the  wound  of  o{>eration  was 
clotted  and  dresMnl ;  but  the  |)alient  wai>  still  retained  upon  the  operating  table.  In 
a  little  while,  I  wjw  recalled  becaUM-  of  a  profuBC  How  of  blood  through  the  dress- 
ings. Tbe^e  were  imniedialely  removed,  and  the  Hlump  opened,  in  order  to  tind 
the  source  of  the  liemorrhage.  It  was  then  seen  that  the  tilootl  did  not  is,siie  in  a  dis- 
tinct stn'am  at  any  [wint,  but  eM'a|»ed  from  the  parenchyma  over  the  raw  huriace  of  tbo  ^ 
whole  Htump,  by  a  process  of  general  oozing,  and  that  the  hemorrhage  in  all  constituted  ^ 
a  current  ol'  considerable  size.  The  application  of  cold  water,  and  even  of  ic«*,  did  not 
arrest  this  pBrenchymatous  bleeiling,  and  seemed  lo  retard  it  but  little.  Finiilly,  I 
covered  iht*  whole  surface  of  the  stump  with  lint  soaked  in  Uqnnr  ferri  persulph.,  and  fl 
this  proceeding  s|)cedily  suppressed  the  bleeding.  Tlie  ^tump  was  left  open  so  as  to  S 
granulate  from  the  bottom,  and  prevent  any  collection  of  purulent  matter.  The  patient 
slowly  recovered.  _^ 


urred 
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Another  examnle  of  primary  imn^iudiyniutous  hemorrhage,  which  occui 
in  my  own  practice,  ma}^  be  i'ound  reiiortcd  in  the  volume  of  the  U.  S.  S 
tarv  Commission  Surgical  Monirni-s,  that  bus  been  already'  referred  to.' 

l>r.  W,  Clendcnin  Iuum  rcpt>rted  a  c-asc  of  iirimary  parenchymatous  hemor- 
rhage in  a  thigh-8tump,  which  proved  fatal: —  S 

B.  K,  Black,  Co.  A,  fJth  Kentucky  Infantry,  aged  23,  was  wounded  at  Chickaroauga 
September  19.  1863,  by  a  ball  which  pnw>ed  obliquely  through  his  right  knee-joiiii. 
On  October  3fJ,  amputation  of  the  limb  was  jK'rformed.  No  tourniquet  was  used,  and 
yet,  aCker  securing  the  arterieij,  profufie  hemorrhage  of  a  parenchymatous  character  look 
place.  This  liemorrhage  was  of  the  most-  jMTsistent  chaiticter ;  it  wha,  however,  finally 
arrested  by  applying  a  strong  solution  of  jK'r^ulphate  of  iron,  but  not  until  such  a  (quan- 
tity of  blood  bad  been  lost  that  dejiih  ensured  the  same  evening.  ^ 

Autopgy In  tlie  stump,  a  large  absc»'ss  extended  as  high  as  the  trochanter  major,  thoV 

intermuscular  spaces  being  filled  with  a  nero-purultnt  fluid.      In  the  femoral  vein,  just 
below  Poupurt's  ligament,  a  tibrinous  clot  waw  found,  which  completely  filled  tip  the 
venous  canal  at  that  [>oint.     No  pus  was  seen  here,  nor  in  any  of  the  veins.     The  right 
Kide  of  the  heart  was  entirely  filled  with  a  fibrinous  clot.     The  liver,  lungs,  and  all  ^ 
other  orgjins  were  sound.'  H 

The  fcmonil  vt^in,  in  this  cafic,  was  otrcliided  by  a  fhrombufi^  wIiobc  forma- 
tion hatl  resulted  from  the  presence  of  an  unliealtliy  femoral  absceas.  The 
pareneliyniatou8  blee<lintr  which  followed  the  amputation  had,  therefore,  aj 
twofold  origin:    i^/nv/,  the  intlamed  condition  of  the  tissues  divided  by  tise 


■  Op.  oiL,  pp.  241,  413,  414. 
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operation,  utul  tla-  ililutntion  imtl  juiralvrtih  of  tlu*  ruf>ilIaru'H  wliicli  attend 
ibit  eoiulition  ;  *SVru«f////,  theohslniiiiun  to  tlio  How  ot"  MimmI  from  the  stump 
toward  the  heart,  whieli  wuh  rjiusod  liy  thr  fihriinnis  itliijrt,^iii^  or  thrumfjosis 
of  the  temoml  vein.  We  must,  thereOtre^etnini  thriMiibasisanKMig  the  jMtssiblc 
cauaeA  of  primary  pai'enehjnuitt>UB  hemorrhage;  ami  its  preaoueo  will  always 
nwke  the  prognosis  very  unfavorable. 

To  illuMtrate  iuterraediarii  pnrent-ht/matoiis  hemorrhage.,  I  .slmll  a^iia  call 
attention  to  the  ease  of  Lieut.-Colouel  Maxwell,  alrea<fy  presented  under  tlie 
head  of  Intermediary  HeUMirrhage.  The  hlee<ling  occurrt-d  in  a  tiiighfitunip 
on  the  sceond  day  aiTter  a  secondary  amputation.  It  was  HUppn*H.4od  hy  orieu- 
ini<  the  stump,  and  paintiui^  ita  raw  ttui-t'ace  all  over  with  liipior  ferri  ]iL*r8ulj»h, 
tbrtis,  by  means  of  a  eamct's  hair  brush.  The  patient  re<"overed.  Another 
exaniitle  of  intermediary  parenchymatous  hemorrhage  may  bt*  found  in  a  caeie 
of  Hoeondary  amputation  of  the  left  urm  at  tlie  shoulder-joint,  |>erformed  ou 
August  5,  18G4.  Hemorrhage  to  the  extent  of  eight  ouneen  weurretl  on  tlio 
titb-  The  atum|»  was  then  oiKMied  ;  ''  blood  apparently  oi»zing  from  the  tis- 
8aes,  and  wa^  checked  by  pre=*sure  and  Monsel  s  salt/*  The  j>atient'»  general 
condition  wa-**  very  low,  and  two  days  afterwards  lie  died,^ 

To  illuistrate  stt'oudart/  jxn'f/u'hi/tantou.f  hcinorrhafjc^  tlie  following  abstract 
of  a  ejii?e,  which  occurred  in  my  own  practice,  is  oft'ered  : — 

PrivaUj  li.  Ilomig,  Co.  F,  r»ili  Mi('.hi;»an  Cavalry,  received  on  September  23,  1863,  a 
guutthot  Hesh-wound  of  the  ri^ht  thigh,  at  the  mid<Ue  third,  and  on  the  inner  .sidn.  The 
mifidiile  pf'milrated  deeply,  and  lodged.  On  the  25th,  ho  wait  admitted  into  Stanton  Hos- 
pilal.  On  October  llth,  the  symptoms  of  pysemia  app<'ared  ;  and,  ou  the  23d.  thfs 
wound(.'d  limb  wbj^  observed  to  be  aMlematoui?.  On  the  25thf  while  the  patient  -wvla  sitting 
on  u  chuir  to  have  his  bed  remade,  hemorrhnge  from  the  wound  suddenly  occurred  to  the 
«xtent  of  four  or  live  ounces,  and  ceased  fiponiatieously.  On  the  26lh,  the  hoinorrliage 
recurred,  and  three  or  four  ounces  of  blood  were  lost  before  it  again  ceased  spontaneously. 
Meanwhile  pya-mic  rigors  appeared,  and  freiiueJtily  returned.  The  patient  rapidly 
failed,  and  died  about  three  o'clock  V.  M.  on  the  iMltli. 

Autof/gy — Right  lower  extremity  much  swelled  and  trdmiatous  ;  on  laying  open  the 
lUigb  and  groin  by  incisions  aluitg  the  course  of  the  femond  and  iliac  arteries,  the 
chain  of  lymphatic  ganglia  wiis  found  to  W  very  much  enlarged  in  all  ils  component 
|«rt8.  The  femoral  and  other  arteries  were  sound.  But  the  right  common  iliac,  ex- 
ternal iliac,  common  femoral,  and  deep  femoral  veins  were  filled  with  coagulum 
<Mrr>m6uj),  which  in  some  part*  exhibited  a  quite  recent  ap|M'urance,  but  in  others 
was  more  or  less  disiutegruted  and  softened  by  fatty  tnmsformalion.  The  walls  of 
the  thrombosed  veins  were  likewise  very  much  thickened.  The  tlirtimbosis  had 
obviously  caused  the  hemorrhage. 

Not  long  afterwanl,  another  Htriking  example  of  Rcoondary  parcnchynuitous 
hemorrhage  came  under  my  care  at  the  same  hospital : — 

Tobias  Beaver,  a  prist)ner  of  war,  aged  30^  was  admitted  on  November  9,  1863, 
for  a  gunshot  fracture  of  the  left  femur  in  its  lower  Ihinl,  which  liad  beeti  received  on 
tbe  7lh.  After  some  time,  the  fracture  united  and  the  wound  of  the  soft  parts  healed. 
Ata  still  Uter  |>eriod,  ost<*o-myeliti.'*  su|>ervened,  in  consequence  of  the  lodgment  of  a  pjiri 
of  the  mi^ile  in  the  medullary  canal.  The  wound  then  rco[>ened,  an<l  the  general  health 
became  much  impaired.  On  March  23,  1864,  some  hemorrhage  from  the  wound 
occurred.  The  patient  was  weak,  pale,  and  anaemic.  On  the  2.5th,  he  had  a  severe 
beuiorrbage,  wbich  was  controlled  externally  by  injecting  liquor  ferri  perchloridi;  but 
tbe  thigh  swelled  rapidly  from  internal  eftusion  of  blood.     On  the  27th,  he  died. 

Autopsy. — The  thigh  was  sweUed  to  twice  the  normal  size.  It  contained  a  cavity 
which  exteuded  from  the  synovial  pouches  of  the  knee-joint  to  the  trochanter  major, 
and  was  full  of  blootl  and  pus,  the  quantity  being  estimated  at  one  quart;  the  extenml 
outlet  of  Uiis  cavity  was  plugged  by  a  bard  coagulum.     The  superHcial  femoral  vein 


>  Xadloal  and  Surreal  History  of  the  Wiu-  of  the  R«b«lliou.     Second  Surgical  Voluioe,  p.  444. 
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WHS  tilled   with   coagiilaterl  blood  {thrombus)  frora   the   [>0|ditoul   to  the   mouth  of  tbi 
piufunda.      The   tsubcuuineous  cunnective   tissue  was   highly  ludemutous,  this  a>de] 
as  well  us  the  hemorrhuge,  being  obviously  due  lo  the  obstruction  of  the  venoua  circul 
lion. 


I 


i 


Three  additional  pxamplesof  secondury  parenchymatous  hemorrhage,  which 
came  under  my  own  observation,  are  repmrted  in  the  volume  ofU.  S.  Sauita 
Commission  Surgii-al  Memoitv,  alreud3'  referred  to.* 

We  have  thus  mentioned  tive  cases  in  wliicli  ]»urenchymatou,s  hemorrhage 
oceurrerl  during  the  secondary  jx^riod.     In  all  of  tliem  the  bleeding  wafe  j»! 
ceded  by  general  debility,  pallor,  and  lotwof  Hesh.     All  of  them  provecl  tata 
In  thn-e  infttanees,  the  veins  were  examined  after  death,  and  their  rondition 
noled;  in  every  instance,  the  princii»al  veins  leading  from  the  seat  of  the 
parenchymatous  bleeiling  were  found  jK-rfectly  occhided  l>y  coagulated  hlood, 
that  is,  they  were  plugged  u[)  h}*  f/u-om/Misis.    In  the  remainii)g  two  in^tauces^, 
doubtless,  the  veins  were  also  plugged  up  by  hlood-elots.     Iii  every  one  of 
the  five  eases,  likewise,  there  wei*e  moi-e  or  less  fitx*c>ngly  markcil  symptoniH 
of  |)ytemia. 

To  the  of*structivf  form  of  secondan'  jtarenchvmatoiis  hemorrliage,  jus 
described,  there  is  another  of  some  imjx>rtance  which  must  be  addeil.  CapiJ 
lary  liemorrhages  may  be  pixxluee<l  on  the  surface  of  gramdatinii;  wounds  1^ 
jMiwerful  stimuli  to  the  viiscular  and  nervous  systems  of  any  Kind^  a&.  for 
mstanec,  venereal  excitement,  and  excess  in  drinking.  Tlie  first-named  is 
the  common,  aiul  the  latter  an  occasional,  cause  of  this  additional  tbrm  of 
parenchymatous  bleeding,  which  may  occur  during  the  seoomlar}'  period  in 
the  history  of  wounds  or  surgical  ojxirations. 

ScoRmtic  PARKNCHVMATors  IIkmorrhaqe. — Scurvy  esixnitially  consists  of 
ail  alteration  in  the  constitution  of  the  bIot>d,  which  leads  to  an  effusion  from 
the  capillaries  into  the  various  tissues  of  a  fibrinous  liquid,  usually  deeply 
colortMl  by  reil  cor|»uscles. 

The  passive  hcmorrliages  which  take  place  from  the  gums,  nose  and  ear«, 
stomach,  and  bowels,  {ind  occasionally  tn»m  the  lungs  and  bladder,  in  cases 
of  scurvy,  are  usually  capillary  hcniorrhagi's. 

Tlie  sauijuinolcnt  cifiisions  on   the   free  surlacea  of  sores  or  ulcers,  which 
impart  to  tliem  the  peculiar  aspect  termed  "scorbutic,"  are  also  j>oureil  out^ 
from  the  ciipilljtries,  and  therefon.*  they  appear  to  ooze  out  from  the  paivo^l 
chynia  at  the  base  and  margins  «:d'  these  soifs  or  ulcere. 

XVheii  scorbntic  pei-sons  arc  wnunded,  the  more  or  less  copious  oozing  of  a 
winguinoU'nt  lii|niil  from  their  wtninds,  <ir  parenchymatous  hemorrhage,  is  not 
nuccMuiuon  In  the  primary,  the  intermediary,  and  the  secondary  jieriods,  but 
especiall}*  in  the  first  tw-o  of  these.  Boyer  relates  a  case  where  it  occurred 
hi  the  secondary  jjcriod : — 

I  nmpututed  (fix*  .suvi«)  the  middle  finger  of  a  man,flged  .'>0,  for  caries  in  consequence 
of  whitlow.  The  collnlenil  arteries  were  tied  ;  the  ligatures  came  iiway  on  the  seventti 
day  ;  no  hemorrimjje  followed.  Shortly  afterward,  however,  tlie  li[w  of  the  wound 
becumft  hloutcd,  black,  .soft,  and  s|>ongy,  and  bled  freely  on  lite  slightest  touch.  From 
this  tinif!  llic  patient  ex|>t'n»*nc»*d  every  day  considerable  hemorrhage,  to  which  the 
ligature  and  comprejision  wert-  opposed  in  vain.  'Mm*  lihmted  np|fearance  of  the  wound, 
the  spongy  stale  of  the  guras,  the  violet  spots  which  aft(>ean'd  on  seveml  |mrts  of  the 
body,  especially  the  Ugs,  lefl  no  doubt  of  the  existence  of  scurvy.  The  {tatient  was 
then  placed  upon  a  t^trongly  unliscorhutic  plan  of  treatment  ;  the  hemorrhage  soon 
ceased,  and  he  rapidly  recovered. 

<  Op.  cit.,  245-24S. 
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Treatment  of  Parenchymatoi  s  Hemorrhage. — The  juiiiiarv  ami  mu-r- 
iiRtJiary  tbrins  of  iiaiviu-hyniiitouH  liL-murrlmge  ran  almost  uhvays  bo  i>nnii|)tly 
^uppi'estwd  by  apjilying  tiio  swilution  of  the  perHuljihato  or  the  ^HMvlilorido  of 
iron  to  the  bleeding  surface,  by  moans  of  a  camel'd  hair  brush,  or  a  piece  of 
lint,  as  alrewly  nhown  above.  In  the  abfieuw  of  tlioHc  Htyntios,  it  is  highly 
|irohab1c  tliat  the  primary  and  intermeiliary  fonus  of  parenchymatous  hemor- 
rhage, iu  oi>cn  u'oumls,  umy  be  anvsted  by  the  application  of  hot  water  to 
the  bleeding  sui'face.  To  be  of  iwe  the  water  must  be  ht»t  enough  to  crtagu- 
liito  albumen,  that  is,  its  tcnip*'tiituiv  must  be  not  less  than  1G0-*  Fahr.  Should 
fhis  proceeding  fail,  tlie  aetuul  cautery  nuiy  be  neeessary. 

Wlieii  parenchymatous  hemorrhage  occuiv  in  the  secondary  peri<Ml,in  con- 

[ueuce  of  thronibosis  and  pyjemia,  there  la  but  little  hojn'  oY  saving  the 
it.  If  the  applieatinn  of  styittics  and  pressure  does  not  stop  the  hemor- 
s,  the  surgeon  may  amputate  tlie  bleeding  member,  or  tie  its  main  artery. 
this  [M^int  Stromeyer  says:  ''A  single  amputation,  pnirtisiHl  on  this 
account,  proved  nipidly  fatal;  the  ligature  of  the  chief  artery  had  but  tem- 
porary success;  the  extraction  of  extensive  loosened  sequestra  sometlraes 
effected  a  temt)orary  stoppage  of  the  hemorrhau;e,  but  death  followed  from 
pytemia."*  The  results  of  ray  own  exporienee  m  this  peganl  are  no  better. 
In  some  eases,  doubtless,  it  is  prefemble  to  amputate;  in  others,  to  tie  the 
main  artery.  If  the  patient  be  not  already  nnieli  reduced  b}'  systemic  dis- 
ease^ and  esi,)eciully  if  pyajmia  has  not  yet  appoiuvd.  it  is  better  to  amputat^i; 
but  if  the  patient  be  ver)'  low,  or  aliected  with  p3^a?mia,  it  is  better  to  liga- 
ture the  main  artery. 

When  parenchymatous  hemorrhage  results  from  venereal  cxeitation  or 
fxcess  in  drinking^  tlio  blet^ling  may  be  promptly  sujipivssed  by  the  applica- 
tion of  iced  water  or  of  the  acid  salts  of  iron,  in  solution,  to  the  ]»art  whence  it 
proceeds.  The  main  point,  liowever,  in  the  treatujent  of  such  cases,  is  to 
prevent  a  reeuri'cnce  of  the  hemorrhage  by  meeting  the  causal  indication, 
that  is,  by  renjoving  or  making  inopcmtive  the  t.'auses  which  piXHlucc  it. 

Scorbutic  parenchymatous  beinorrhage  must  be  treated  by  freely  aikuinis- 
lering  antiscorbutic  renicilies,  such  as  the  juice  of  strurvy -grass,  limes,  and 
lentous,  together  witli  acidulous  fruiti*  and  fre^h  vegetables  for  food,  its  well 
as  milk  and  the  juice  of  raw  beef. 


I>ei,[oation  ok  Arteries. 

The  instruments  requirecl  for  the  ligation  of  arteries  or  veins,  in  their  con- 
tinuity, are  a  scalpel,  fon-eps,  gnx>vud  director,  silver  proljcs,  artery-needle«, 
imd  ligatures. 

The  ortliimry  boalpel  (Fig.  460)  is  l>eat  acLipted  to  the  dis&cctiou,  and  the 


Fig.  460. 


B«ftlp«l 


broad,  thin,  end  of  lU  handle  ciin  be  emi>loyed  to  separate  the  connective 
tissue,  the  layers  of  fascia,  and  other  parts,  where  it  is  not  desirable  to  use  the 
cutting  L^lge*  The  foK-eps  (Fig.  4iA)  shouhl  have  delicate,  accurately-fitting 
tfteth,  and  the  blades,  while  not  too  broad,  should  be  so  stifl'  as  not  to  Unitl 
when  closed  and  locke<l,  on  making  traction.     Not  unfrcquently,  a  second 


1  Guiuhot  Fractures,  p.  35,  Am.  ed.,  1662. 
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Fig.  4til. 


I.tttlHn'ii  «rn»rr  ToT^ff. 


\mv  of  forceps  is  also  rtHiuiretL    One,  at  least,  of  the  silver  pix)be«  (Fig. 
sliould  have  a  flattened  and  eyed  extremity. 

Fig.4<ISL 


SUtrf  probe*. 

Of  artery-needles,  amon^  the  l>e»?t  is  Mott's  "American  aneurism  nendk  * 
(Fig,  437,  p.  240),  especiuHy  for  ligaturing  deeply  seated  arteries.  It  coiwista 
of  two  BCctiouK,  utiTnoly,  u  Htniiglit  handle  and  a  curved  extremity,  the  latter 
of  whieli  is  screwed  vn  io  tLu  former.  The  curved  extremity,  or  point  of  tlie 
noedk',  liiirt  two  eyes ;  when  Uised,  the  second  eye  \h  threadeil  witli  the  ligatna'; 
the  point  of  the  needle  is  then  gently  l^afiHed  under  the  arter^',  aiiu,  iis  it 
emerges  on  tlie  opposite  nide,  tlie  hhmt  hook  is  inserted  into  the  tirst  eye,! 
whereby  the  point  is  securely  hel*l  until  the  handle  is  unscrewed,  whenlliftj 
point  is  drawn  through  with  the  ligature.  Tliere  are,  however,  aevei  ' 
tonus  of  artery-ueedle  which  may  he  reckoned  as  useful  inHtruiiii'ntf;;  tin 
of  thejxi  arc  repixiseiited  by  the  accompanying  wood-cuts  (Figs.  4UiJ,  404^  465) 


Fi£.  403. 


^- 


Fig.  4G4. 


Stidp'm  niifiiriafn  tiP4*ilt«- 


The  4'urvc'd  puint  of  Mott'fl  ar(cry-needle  is  sometimes  liable  to  been 
loosened,  and  niuy  then  turn  in  the  wound  while  it  is  being  jmssed  ann 
tlie  artery.  To  obviate  this  difKcnlty  the  instrument  represented  by  Fi^.  < 
has  been  devised.  The  shaft  is  hollow,  and  receives  a  steel  rod,  bavin 
button-shapeii  liead  for  convenience  in  turning  it.  The  lower  end  of  the 
terminates  in  a  male  screw,  destined  to  work  in  a  female  screw  in  the  up 
end  of  the  <!iirved  point.  Tlie  shaft  is  y»rovided  at  its  lower  end  with  t 
triangular  teeth,  and  the  upper  end  of  the  curved  point  with  two  corrwspo: 


^^^^ 
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iiig  triangular  (U'liressions,  as  shown  in  the  ilmwing*.     Tlie  two  pavi»  of  the 
iiistruiueut  being  placed  iu  relation  with  each  other,  the  screw  is  projected. 


Fiff.  465. 


n 


I 


IraproTod  Amortcaa  iDnarlRin  ticrdi*. 

ami  two  or  threo  turns  oiFectually  lock  the  parts  together.  After  the  point 
fif  the  needle  has  been  paasetl  under  tlie  arterv,  and  while  it  is  held  by  the 
hook,  two  or  three  iwei'se^l  tnrna  of  the  screw  disengage  the  curved  cxtreraity 
contjiiniikg  the  ligature,  witli  which  it  it*  tlien  dmwn  thixjue^h. 

For  ligatures, carbolized  catgut,  prepared  by  Mr.  Lieters  improved  methoil, 
is  iii-eferable  to  every  other  kind  of  thread.  When  from  want  of  Buitable 
animal  ligatures  it  is  necessary  to  use  silk  one«,  they  slumlil  he  carboliKcd  by 
^paking  them  for  half  an  hour  in  a  mixture  of  melted  wax  and  rjirholie  acid. 

The  |iatient  nuitit  be  pla<:ed  ujKjn  a  tii'm  he<l  or  ujMJti  a  table,  and  the  nur- 
geon  takes  a  position  usually  on  the  outer  side  of  the  limb  or  part  to  be 
operated  on;  one  as^istantadminiHtei's  the  aniesthetic,  a  second  a&slslant  takcj* 
a  position  where  he  can  compress  the  artery  on  the  proximal  side,  if  by  an}' 
accident  it  should  be  wounded, or  if  the  ligulure  hIkuiM  cut  tlirough  its  tunic; 
a  thiixi  U-He8  the  sponges,  and  a  fourth  numages  the  retractoiv. 

It  is  im|>ortant  to  guard  against  wounding  thcsu|K^i-tifial  veins;  wherefore 
their  position  should  l.»e  detined  before  cotunioricing  the  operation,  which  can 
reailily  be  done  by  ajtplying  pressure  on  the  cardiac  side  of  the  |)oint  at  which 
the  incision  is  to  be  made. 

General  Riles  for  Exposino  and  Lioatino  the  Principal  AuTERiKa 
IN  THEIR  CoxTiNUiTV. — I.  The  Operator  must,  before  commencing  the  opera- 
tion, call  to  mind  the  exact  anatomical  i-elations  of  the  parts  involvetl  in  the 
operation. 

II.  The  direction  and  length  of  the  cutaneous  incision  is  then  to  be  deter- 
mine*!.    It  is  ex|Tedient  to  mark  this  out  upon  the  skin  with  ink  or  chalk. 

III.  The  body  isbwtugbt  uito  the  position  most  advantiigeous  for  the  ope- 
ration, and  into  the  best  light. 

IV.  The  cutaiv'ous  inrision  is  made  by  keeping  the  skin  upon  a  streteh 
vith  the  fingers  of  the  left  han*l,  while  tlu'  scal]K.*I  cuts  through  the  whole 
thickncjsd  of  the  skin  from  one  end  of  the  incision  to  the  other;  or,  if  the 
artery  lie  innue<liarcly  nadcr  the  skin,  by  piinhitig  up  a  transverse  fold 
therwif  with  the  fingei*s»  and  cutting  it  through  with  one  strv»ke  of  the  knife, 
either  from  without  inwanl,  or  by  transtixiou  from  within  outward. 

V.  Pinch  up  the  fascia  carefully  W'ith  the  forcejw,  nick  it  with  tlu*  s<ali>cl 
applied  horizontally,  and  incise  it  freely  on  a  grooved  director  introduced 
Ijcneath. 

^^.  After  the  edge  of  the  muscle  is  laid  bare,  which  is  the  anatomical  guide 
to  the  arterv,  very  fittle  use  should  be  made  of  the  knife.  With  his  fingers, 
*»r  the  hanile  of  the  scalix-l,  the  surgeon  can  readily  separate  the  conjieetivo 
tissue  so  as  to  fully  expose  the  shcatli  of  the  artery  ;  and  by  nt  doing  lie  will 
he  much  less  troubled  witti  oozing  of  Idoiui  or  heiodrrhage  frfun  sniull  vcsst'ls, 
and  l>e  enabled  to  see  the  principal  artery  much  more  distinctly,  than  if  he 
should  use  the  knife  in  the  deep  parts  of  the  wound.    (Mott.) 

^^I.  As  soon  as  the  skcuth  of  the  artcr*/  is  exposed,  the  operator  seizes  it 
with  his  forcei>s  and  raises  it  into  a  small  cone,     lie  havers  the  handle  of  his 
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kiufe  flo  far  sidewise  nud  oiitwunl  that  the  flat  surface  of  the  hiade  ih  tnrnwi 
toward  the  artery,  and  then  divi<lej*  the  cone,  flatwise,  jus*t  U'Ueath  the  for- 
ceps, thus  o])cning  the  sheath  of  the  ve«sol.  By  re|)eatin(f  thin  proce<lure, 
he  can  open  the  arterial  sheath  tn  any  desirable  extent.  Hut  tlenuding  the 
artery  to  any  considerable  extent  of  its  fllumentoiw  rttructui-e,  niutit,  by  n.>b- 
bing  the  vessel  of  its  conne<'ting  nie*lia,  always  Ix-  adverse  to  re^iarative^ 
ehanges.  In  fact,  if  the  artery  be  dela<be<l  to(»  far  from  it.s  sheath,  it  will^ 
bo  liable  to  slough,  and  seeondary  hemorrhage  to  ensue  at  the  seat  of  ligation 
The  sbejith  slujuld,  therefore,  he  opene<l  no  further  than  is  necessary  to  |>erujLt 
the  needle  to  enter  it  and  pass  around  the  vetjsel. 

VIII.  As  fioon  as  the  sheath  is  snflioiently  openeil,  Mott's  or  the  improv 
American  aneurism  neetlle  is  inti**Mitu"o<l,  and  ojirefullv  passed  around  Ut 
artery,  but  always  fronj  the  siiie  where  the  vein   lies;    the  handle  is  thou  i 
tached  by  unscrewing  it,  and  the  curved  ]K)int  together  with  the  ligature 
drawn  thmugh.     Or,  a  bent  probe  is  eai-efully  ]iatised  awund  the  veiieel  whilst 
a  pair  of  foi-cc])**  keeps  the  sheath  upon  the  stretch  (Fig.  406). 


Fig.  4«6. 


i 


\i 


Ifitrodarlog  the  pm1i«.   {Eainarcti.) 


latmlnrlnc  th«  aoaarliin  o*mU«.  (Bsiiiftrcb.) 


TX.  By  means  of  the  probe,  a  track  is  made,  thnmgh  which  a  narrow 
aneurism  needle  (Syme's  (»r  the  jdain  Anieri<'an  needle),  with  an  eye  at  tl« 
p<^int,  is  ]>assed  in  an  opiK>site  direction  (Fig.  467). 

X.  The  probe  w  tlien  removed;  tlie  eye  of  the  needle  being  tlirea^led  with 
a  strong  ligature  of  carbolized  catgut  or  «irlK>lized  silk,  the  needle  itself  ia^_ 
w^itbdrawn,  and  the  middle  of  the  ligature  remains  lying  t)eneath  the  artery^^ 

XI.  Tlie  ends  of  the  litcature  are  tietl  togetlier  with  a  square  or  reef  knotT^ 
and  wilh(»ut  pulling  oti  the  artery.      The  knot  nmst  be  drawn  together  with 
the  ti[>fl  vt'  both  index  fingers  at  the  bottom  of  the  wound  (Fig.  468). 

ftft   468. 


TrlntC  tb^  kDot.    (BRDunib.) 


XIL  Tt  ia  a*ivisiible  to  tie  the  larger  arteries  \^nth  two  ligatures,  and 
diviile  tlie  ves.se]  itself  tuidway  between  tbem«8o  that  both  cnda  uiaj  retract 

within  the  sheath. 
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Lkiation  of  the  Innominate  Artery. — Surgical Anatom)/. — Tlic  imnuiiiiiatj? 
is  the  first  and  largest  of  tho  great  brauelies  which  issue  froui  the  nrch  of 
the  aorta.  In  length  it  varicst  from  one  ineli  and  a  half  to  one  ineli  and 
three-fourths.  It  arinos  fnnii  the  right  euf>erior  jiortion  of  the  arch  of  the 
iu>rtn,  in  fmiit  of  tlio  letY  carotid,  aiul  jmnseH  in  an  ohlitine  direction  njiwarrl, 
outward,  and  hackwai-d,  to  the  nn^Kirior  margin  of  the  right  stemo-clavicular 
articulation,  where  it  divides  into  the  right  common  carotid  and  right  niib- 
clavian.  By  extending  the  neck,  tlie  iimomiuate  ciin  be  drawn  up  and  made 
more  sujierficial. 

It  is  ill  relation  on  its  rit^ht  Hide  with  the  right  vena  innominata,  risht 
jiiieumogjiiitrie  nerve,  and  the  summit  of  the  right  pleura;  cin  ite  left  nule, 
with  the  left  camtid  artery  aixl  a  ivmnant  of  tiie  thymus  glutid  ;  behind, 
with  the  trachea;  in  front,  with  tiic  infcritir  thyroid  vein  and  tJie  left  vena 
innominata,  a  itimnant  of  the  thymurt  gland,  the  origins  of  the  8teriio-thyix>id 
aud  sterno-hyoid  mu6rle8,  and  the  sternum. 

3Io(t':<  Ofttvation. — Place  the  patient  on  hif*  hack,  with  Ids  shoulders 
eli^htly  niiseth  his  head  well  thrown  hack,  and  his  tare  turned  tn  the  lett 
side.  The  ojterator,  standing  (hi  tln^  patient'^  riglit  nide,  niakcrt  an  incision 
two  and  one-lialf  or  three  iiiehes  long,  half  an  incli  abftve  and  jHirallel  to  t!io 
top  of  the  sternum  and  the  inner  part  of  the  right  clavicle,  through  the 
»km,  superticial  fa^ia,  and  platysma  myoidea,  commencing  over  the  trachea, 
and  ending  over  the  stenio-cleidtvniastoid  muscle.  Another  incision  of  the 
tmme  Icnffth  is  then  t-o  Ix;  made  aloni'  the  iuiterior  border  of  tlie  stcrnfMiias- 
lifid  mu8cle,  until  it  joins  the  tirst  where  it  het(ari  t»ver  the  tnteliea.  at  the 
middle  line.     The  eternal  i^oot  and  most  <tf  the  clavicular  root  of  the  ntenjo- 

ido-inastoid  muscle  are  next'  separated  bv  a  diivetor  from  the  underlying 

tia,  and  then  divided  by  cutting  in  the  line  of  tlie  fin^t  incision,  ui?ing  a 

E^er  j.»ass*od  under  the  iuusi*le  ius  a  guide.  The  angular  flap  must  be  turned 
outwanl.  Pushing  the  thyroid  veins  aside,  the  f*tenuKhytvid  and  nteruo-tliy- 
n^id  muscles  are  now  to  l>e  carefully  raised  on  a  dircctj>r,  cut  aci-obs,  and 
drawn  inward.  A  little  scratching  with  a  |>rol>e  or  handle  of  the  scalpel 
will  disclose  the  sheath  of  the  eonnuon  carotid  arteiy,  pneumogastric  nerve, 
and  internal  jugular  vein.  Xext  open  the  sheath  of  the  can»tid,  ami  tmee 
the  artery  downward  to  the  innominute.  Sepanite  the  pneumogastric  nervo 
from  tlie  tmrotid,  draw  it  with  the  internal  jugular  vein  outward,  and  tho 
*an>tid  inward,  toward  the  trachea,  and  exjtose  the  sutx-lavian  aitery.  In 
uncovering  the  innominate,  the  utmost  pains  musl  lie  taken  to  avoid  injuring 
the  right  and  left  innominate  veins.  Pass  the  needle  from  below  ujjwanl 
aud  inward,  takiutj  especial  eare  to  avoid  wounding  the  pleura. 

Dr.  Valentine  ^Tott,  of  New  York,  wlio  was  the  fii-st  to  ligature  the  inno- 
minate, operated  by  the  method  just  descril»c<l,  in  May,  1818.  The  jiatient^ 
h(»wever,  diwl  on  the  twenty -sixth  day  froru  Veeondary  hemorrhage. 

St'ililltit's  Onenition. — The  braeluiMeplialic  trunk  (says  Setlillot)  can  very 
wisily  be  reacaed  by  following  another  jiroeedure  which  I  have  ajiplied  to 
that  artery  (Fig.  469),  to  the  primitive  cai-oti<l,  to  tlie  commeiuemeut  of  tlie 
subclavian,  and  to  the  principal  hnmehes  which  issue  from  it,  such  as  the 
inferior  thyroid  an<i  the  vertebral.  To  execute  this  ])roec<lure,  make  an 
inciHion  two  inches  and  a  half  or  three  inches  in  length  throuirh  the  integu- 
luents,  along  the  interval  whii-h  separates  the  sternal  and  elavieular  attach- 
ments of  tlie  8tenio-4.'lei(k>-mastoid  musele.  This  interval  is  distinctly 
markeil  by  a  depression  alM)ve  the  slerno-eluvicular  articulation.  Separate 
the  internal  from  tlie  external  poition,  while  the  head  is  slightly  tlexed 
iu  order  to  n:dax  the  muscle;  then,  by  turning  over  the  stemo-hyoid 
and  stenio-thyroid  mueeles  inside,  or  by  dividnig  them  on  a  grfx)ved 
director,  which  is  preferable,  one  can  jierccivc  at  the  bottom  of  tlie  wound 
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tlu'  iriiKuniiiiite,  tlto  coiinneui  ciirotiii,  llu'  [tiieiiiiioiriu^tnc  nen'e,  and  ilK  brtiiM 
tLe  rwurreut  laryugeal ;  ami  more  exteniully  aud  above,  tlie  plireuic  uer* 

Fig.  4fi9.' 


:\ 
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Pig.  470. 


HhowlUK  Si-dUlot'ii  meihud  of  lyiag  tbc  tiiooinlDbte  artery.     (Btfdllloi.) 

the  internal  jiiijular  vein,  tlie  trunk  of  tlic  siibclnvmii,  aud  the  origins  of  the 
vortt'lK'jil,  iiitbrior  thyroiil,  hiuI  internal  mammary  urtt'ries,* 

Tliis  pHH'tHliiiv  i!iiuMoH  tliu  Hurgc'on  to  judge  of  the  condition  of  tlie  vesw*l* 
ou  whieb  he  <»j-K.'nites,  to  nuHlify  bus  uiauitn vrt^s  according  to  their  pathologitnl 

state,  and  to  expose,  ligate,  and  divide 
between  the  two  ligatui*ea  one  or  ^I'VL'ral 
arteriet?,  to  assure  the  success  of  his  ope- 
ration. 

Mavec's    Transverse    Operation.  —  Make 

an    incision   9   centimetres  (3|    iuche:t)  in 

length,  exten<ling   fivm  a  ]K/nit  midway 

between  tlie  tw!>   steriio-nia^toid  nnisck'g, 

toward  the  right  ahouUler,  IJ  centiirifim, 

(about  I  Hich)  above  the  clavicle  (Fig.  470), 

through  the  akin  and  [ilaty^ma  niyoid^; 

then,  on   a   t^rooved   director,  dividu  the 

eten]t^-nlastr»l*l   as  tar  as  the  incision  I'X- 

tcnd.H,  jind  likcM'ise,  snecessively,  the  pt^r- 

4      no-hyoid  and  stenm-thyroid.     Isolato  tie 

innominate  artery  with  the  handle  ol*  the- 

\    is(.alite!   and   the  director,  taking  i-ari*  to 

^    avoid  the  internal  jugular  vein,  and  the 

pneumogastric  and  phreuie  ner>eK* 


■^'tl 


ShttwlBg  Manee'i  plan  of  tring  the  iDaomlcate 

artwrr.     (Suillliot,) 


Appreciation. — The  procedures*  of  SwliHl 
and  Manec  may  appear  to  be  moa-  I'l^^' 
liant ;   but  wlieu  we  consider  the  diffi^^u'V 
of  performing   such  an  orteration  iluriugl 
life,  and  the  obstacles  cauaed  by  the  effusion  of  blood  at  the  bottom  ot  «J 
iiarrttvv  w<miid,  into  which  the  instruments  are  with  difficulty  iutnidiK*d| 
we  shall  recognize,  I  believe,  that  Mott's  operation  is  the  most  prudent »»« 

'  P-'nntHsioti  to  ropy  this  W(K>d-c»t  and  innny  others  that  follow  it,  to  which  his  iioW*^ 
attached,  hfts  Ijeeti  (jeiieroiisly  ^iven  to  thi*  writi-r  hy  l*rofeftaor  ^£dillot,  Mumber  of  th«  '" 
tute.  He,  for  whtrh  courtesy  it  is  but  just  to  mak«<  this  ju'knowledgmvut. 

•  MMcdoL^  OiHTAtoire,  t.  i.  pp.  :M0,  *^1.    Tiu-ib,  161j5. 

•  Ibid.,  pp.  341,  242. 
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3  most  Bure,  arid  that  it  should  therefore  l)e  preferred.  This,  too,  is  S6- 
dillot*a  opinioru 

[The  innominate  artery  appears  to  have  been  tied  in  23  cases,  including 
that  rocentl}'  recorded  by  Mr.  W.  Thomson,  of  Dublin.  With  one  exception 
(the  case  opcnited  upon  by  Dr.  Smyth,  of  New  OrleanB),  all  have  proved 
fatob] 

Dr.  Smyth  ligatured  the  innominate  one-fourth  of  an  inch  below  its  bifur- 
cation, for  traumatic  aneurism  of  the  subclavian,  tyuig  also  the  common  caro- 
tid one  inch  above  its  origin.  Hemorrhage  octmrre<l  on  the  fifteenth,  thirty- 
thinl,  and  litly-firat  day,  and  was  controlleii  in  eiich  instunco  by  tilHiig  the 
wound  with  rihot.  On  the  fifty-fourth  day  the  bleeding  again  recurreti,  and 
then  the  vertebral  was  tieil;  after  that,  the  case  progressed,  without  inter- 
ruption, to  complete  recovery.  [The  patient  survived  ten  years,  ultimately 
dying  of  hemorrhage  from  tlio  aneurismal  sac,  into  which  the  blood  liad  made 
its  way  through  the  subscapular  artery.] 

Ligation  of  the  Common  Carotid  Artert.— This  artery  was  first  tied  for 
aneurism  by  Sir  ARtley  C/Ooper,  m  a  woman,  ageil  44,  at  Gu}''*  Hospital,  in 
1805.*  The  patient  died,  however,  on  the  nineteenth  day.  The  same  surgeon 
repeated  the  operation,  in  1808,  with  success. 

Surgieal  Anatomy, — ^The  right  common  carotid  artery  extends  from  the 
innominate,  that  is,  from  the  right  sterno-clavicular  articulation,  to  the  upper 
^d^Q  of  the  thyroid  cartilage ;  the  left  common  carotid  extends  from  the 
highest  jx>int  of  the  aortic  arch,  also  to  the  u]>per  edge  of  the  tliynud  curti- 
lage; the  left  is  therefore  longer  than  the  right.  The  relations  of  both,  in  the 
neck,  are  identical ;  the  direction  of  each  is  oblique  from  bef<^i\!  backward, 
and  from  within  outward,  along  the  external  side  of  the  trachea  and  larynx, 
in  a  line  drawn  from  the  stemo-elavicular  articulation  to  a  \mx\t  midway 
between  the  mastoid  process  antl  the  angle  of  the  jaw.  Tlie  sheath  of  each 
is  derived  from  the  deep  cervical  fai?cia,  and  contains  also  the  internal  jugular 
vein  and  the  pneumoga-^tric  nerve,  the  ai*tery  being  on  the  inner  side,  the 
vein  on  the  outer  side,  and  the  nerve  between  them.  At  the  root  of  the  neck, 
the  artery  lies  deeply,  and  it  should  not  be  ligatured  at  this  point,  unless 
absolutely  necessary.  It  is  covered,  in  this  part,  by  the  skin  anJ  platysma 
myoides,  the  superticial  uml  deep  fasoite,  the  stemo-mastoid,  st^n*no-hyoitl,  and 
8teniO-thyroid  muscles,  in  front;  cxternuUy,  it  is  in  relation  with  the  jmeu- 
raogastric  nerve  and  internal  jugular  vein;  internally,  with  the  trachea; 
Injhmd,  with  the  longus  c(»lli  and  rectus  anticuH  nmjor  rnu.sclcs,  together  with 
the  transverse  processes  of  the  cervical  vertebrae;  On  the  riejEt  side,  the 
internal  jugular  vein  recedes  from  the  artery ;  but,  on  the  left,  it  approaches 
and  often  overlaps  the  artery.  The  carotid  tubercle  of  Chaasaignac,  which  is 
the  anterior  {)rojet:tion  of  the  transvei'se  process  of  the  sixth  cervical  verte- 
bra, is  a  precise  guide  to  the  artery  when  the  neck  is  straight.  It  is  from 
two  to  three  inches  above  the  clavicle  (Hohnes),  and  the  artery  lies  in  front 
and  a  little  to  the  inner  side  of  it. 

At  the  root  of  the  neck  the  operation  may  be  done  in  the  following  man- 
ner (Fig.  472):— 

'  Mr.  Abernethy,  however,  in  1796,  had  tl*td  the  pHmUive  carotM,  in  the  oa«*  of  a  roan  gored 
Id  thtt  neck  by  a  tow,  the  primary  branches  of  the  external  carotid  t>eing  torn  off,  and  the  inter- 
nal carotid  opened.  Finding  that  he  could  stop  tbu  bleeding  by  oompreHHing  the  common  trunk 
betwean  bii  thumb  and  a  finger  within  the  wonnd,  be  placed  a  ligature  aronnd  the  vosmI.  The 
blMding  waa  sappresstKl.  but  the  patient  die<l  atK)ut  thirty  hours  aftur  the  operation  (Snrg. 
ObaenrftUona,  vol.  ii.  p.  72,  Am.  ed.).  Mr.  Flouiu^,  in  1803,  snccessfully  ligatured  the  primi- 
ttre  carotid  for  hemorrhage  from  a  aelf-inflicte<]  wound  of  the  nock  (Medioo-Chirurgical  Journal, 
vol.  iil.  p.  50).  But,  to  Sir  Aatley  Cooper  the  credit  U  unquestionably  due  of  baring  firai 
plaau«d  and  executed  thia  operation,  In  l&OD,  for  the  relief  of  aueuriam. 
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(3)  Divide  tlie  platysma  and  deop  fascia;  widen  the  interspace  between  the 
ettnial  and  clavicular  portions  of  the  Bterno-cleido-niastoid  uuBcle  with  the 
fin^ei"H,  until  the  internal  jugular  vein  is  visible. 

(4)  By  means  of  retnictorH,  draw  the  vein  with  the  clavicular  j>ortion  of 
the  stenio-cleido-inaatoid  carefully  outward,  and  the  sternal  portion,  together 
with  the  stemo-hjoid  and  Bteruo-thyroid  muscles,  in  wan! ;  the  pneumogastric 
nerve  appears  to  the  inner  Hide  of  the  vein,  and  the  artery  lies  soraewliat 
further  inward  and  still  deeper;  the  omo-hyoid  muscle  is  seen  crossing  the 
vessels  at  the  uppi*r  |iart  of  the  wound. 

(5)  Open  the  arterial  fchoath,  and  pass  the  needle  frora  without  hiward, 
carefully  avoiding  the  hiternal  jugular  vein  and  tlie  pneumogastric  nerve  by 
keeping  the  point  of  the  needle  i.'lode  to  the  artery;  comjvressiug  the  veiu 
with  a  finger  at  the  upi>er  part  of  the  wound  will  t^use  it  to  collapse. 

Just  below  the  orao-hyoid  muscle  the  common  carotid  is  much  uiore  acces- 
sible, and  at  this  point  it  is  not  unfrtHjucntly  lit^ulurcd.  Tt  is  liere  covered 
by  the  skin,  the  platysmu  myoides,  the  superficial  and  doei>  fcciie,  the  sternal 
part  of  the  sterno-okndo-mastoid,  the  sterno-hyoid,  and  sterno-thyroid  muscles; 
it  is  obliquely  crosse<l,  from  witliin  outward,  by  the  stenio-raastoid  artery, 
likewise  by  the  sujieriorand  middle  thyroid  vems,  and,  lower  down,  by  the 
anterior  jugular;  on  its  external  side  are  the  pneumogastric  nerve  and 
the  internal  jugular  vein;  and  on  the  inner  side  are  the  inferior  thyroid 
artery  and  recurrent  laryngeal  nerve,  which  separate  it  from  the  trachea  and 
thyroid  gland;  the  deacendens  uoni  nerve  lies  on  the  sheath  of  the  artery. 
(Fig.  471.J 

To  tie  the  coramon  carotid  below  tlie  omo-hyoid  muscle,  proceed  tlms  (Fig, 
473): — Place  the  patient  on  his  back,  with  his  head  extended;  make  aa 

Pig.  473. 


1^^ 


LlfAtloi  of  Ui»  Utx  eonmoB  nroUd  artory  below  Uio  orao^hyold  nntele.    (ftidlltot) 

incision  three  inches  in  length  along  the  inner  bonier  of  the  sterno-mastoid 
iDDscle,  in  the  line  above  descrilx-u,  commencing  on  a  level  with  the  cricoid 
cartiUige,  and  succeeeively  dividing  the  skin,  superficial  fascia,  platysma 
inyoidee,  and  deep  fascia,  so  iis  to  expose  the  inner  border  of  the  stemo- 
rnastoid  muscle;  carefully  avoid  the  Pterno-mastoiJ  artery  and  the  middle 
thyroid  vein;  bend  the  head  forward,  draw  the  sterno-mastoid  muscle  out- 
ward, and  the  sterno-hyoid  and  stcnio-thyroid  muscles  inward,  by  retractors; 
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expose  the  anterior  belly  of  the  omo-liyoid  rauftde,  and  draw  it  upward  ; 
divide  the  deep  tancia,  and  ex^K)8o  the  sheath  of  the  vessels ;  open  it  uirectly 
over  the  artery,  carfuUy  avoiding  the  descendens  noni  nerve,  which  runs 
alone  itfl  tracheal  side;  pre«8  the  pneumoga^tric  nerve  and  the  internal 
jut^ular  vein  away  from  the  artery,  that  ia,  outward, and  pass  the  needle  from 
without  inward,  btnng  careful  not  to  include  within  the  Uorature  the  inferior 
thyroid  artery  and  recurrent  laryngeal  nerve,  which  lie  behind  and  on  the 
inner  side  of  the  veaseL  K  the  omo-hj-oid  muscle  interfere  with  the  opera- 
tion, it  ma}*  be  turned  aside,  or  even  divided. 

Above  the  omohyoid  muscle  the  common  carotid  artery  is  still  morel 
accessible,  and  at  this  point  it  u  very  often  ligatured.  It  is  covered  only  by 
the  skin,  suiK*rficial  faweia,  platysma  niyoides,  deep  fascia,  and  anterior  border 
of  the  stenio-mastoid ;  it  is  in  relation  internally  with  the  larj'nx  and 
pharynx,  and,  exterually,  with  the  pneumogastric  nerve  and  internal  jugular 
vein. 

To  tie  the  common  carotid  above  the  omo-hyoid,  pi-oceed  thus: — Place  the 
patient  on  his  back,  with  his  shoulders  mised  by  a  pillow,  and  his  head 
turned  to  the  opposite  side;  make  an  incision,  thiHie  inches  in  length,  com- 
meneine;  a  little  below  the  angle  of  the  jaw,  in  the  line  above  deserilxHl, 
along  the  anterior  border  of  the  stenio-mastoid,  dividing  the  skin,  superficial 
fascia,  and  platysnia  mj'oidcs ;  then  carefully  raise  the  deep  iascia  on  a 
groove<l  director, and  incise  it;  avoid  injuring  the  small  nnderlj'ine  veins ;  flex 
the.  head  to  relax  the  muscles,  and  draw  the  margins  of  the  wound  apart  with 
retractors;  avoid  the  dej^cendens  noni  nerve  and  the  su|>erior  tliyroid  artery; 
open  the  sheath  directly  over  tlie  carotid;  if  tlie  internal  jugular  vein  swell 
up  into  the  incision,  comi»res8  it  in  the  upper  and  lower  pai-ts  of  the  wound, 
and  <lniw  it  outward ;  pass  the  ligature  from  without  inward,  the  point  of 
the  needle  being  kept  close  to  tno  arter}',  in  order  to  avoid  wounding  the 
internal  jugular  vein  or  nuludiiii?  the  pneumogastric  nerve. 

The  point  of  election  for  deligating  the  common  carotid  arteiy  is  opposite 
to,  or  on  a  level  with,  tlie  erieo-thyroid  membmne,  and,  in  pertbrming  this 
operation,  the  omo-hyoid  muscle  is  often  drawn  downward;  otheru'ise  the 
Hte|>8  are  identical  with  those  just  given. 

Ligation  of  tiik  External  axd  Internal  Carotid  Arteries; — These 
vesst'k  arise  from  the  common  carotid  by  its  bifurcation  at  the  upper  edge 
of  the  thyroid  curtilage,  and  at  their  origin  the  external  carotid  is  more 
superficial  and  internal  than  the  other. 

External  Carotid, — The  rxtcrnnl  carotid  artcri/  ascends  almost  i>erpendicu- 
larly  from  its  origin  to  the  deep  sulcus  behind  the  angle  of  the  lower  jaw, 
occupied  by  the  j)arotid  gland,  undenieiith  or  through  which  it  passes  up  to 
a  |M)nit  Ijetween  thi*.  neck  of  the  lower  jaw  and  the  meatu.s  aiiditorius,  where 
it  ilivides  into  the  temporal  and  internal  maxillary  arteries  (Fig.  474). 

lidations, — In  front,  the  external  carotid  is  crossed  by  the  posterior  belly 
of  the  digastric,  Btylo-hyoid,  and  jrlatysma  myoid  muscles:  by  tlie  bj-po- 
giossal  nerve,  near  its  origin;  higher  up  it  is  situate*!  in  the  substance  of  the 
parotid  gland,  and  in  emssed  by  the  ihnn]  nerve.  TJehind,  it  is  Be|iarated 
from  the  internal  ear4Jtifl  by  the  stylo-plmryngeus  and  stylo-glossus  muscles, 
the  glosso-pharvngeal  nerve,  and  a  [jortion  of  the  parotid  eland. 

Operation, — Place  the  patient  in  the  position  directed  for  ligating  the 
common  carotid.  Make  an  incision  from  a  point  midwav  between  the  angle 
of  the  jaw  and  the  anterior  border  of  the  stenio-mastoid  muscle,  parallel  to 
and  three-eighths  of  an  iui-h  in  front  of  the  latter,  to  a  j>oint  half  an  inch 
below  the  upper  boi-der  of  the  thyroid  cartilage.    The  skin,  suiiei-ficial  fasci^ 
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ShowlQg  tht  •uffficid  ftttatom^  of  Ihe  interior  iiiparior  eerrlcal  trlftD|rl«. 

platyBina,  and  deep  fascia,  liav'iag  beeu  carefully  divided,  the  laal  three 
lamiase  oa  a  groovtil  director,  the  operator  encounters  tlie  facial  and  lingual 
vuiiw,  and  not  unfrequently  one  or  two  lymphatic  gana;lia.    1£  these  veins 
cannot  be  readily  drawn  aside,  each  of  them  is  to  be  tied  with  two  ligatures, 
and  divided  mi4lwjLy  btitweeii  those.     The  uxtenial  carotiil  artery  may  now 
be  found,  crossed  by  the  hypoglossal  nerve,  and  by  the  sty lo-hyoid  and  jiosterior 
belly  of  the  digastric  nmscle.      It  should  next  be  cautionsl}-  ecpamteil,  by 
means  of  a  director,  from  the  internal  carotid  artery  and  internal  jugular 
Vein,  both  of  which  run  closely  along  its  outer  side.     I'ass  tlie  rieeille  from 
without  inwanl  between  the  two  carotids,  c^irefuUy  avoiding  the  internal 
jugular  Vein  and  the  hypoglossal  nerve.    The  opemtion  of  tying  the  external 
xarotid  artery  has  proved  to  be  a  very  successful  procedure,  for  oi*  niueteeu 
-cases  collected  by  Professor  Agncw,  '*oidy  one  proved  latal  from  hemorrhage, 
»nd  none  from  causes  which  could  properly  be  attributed  to  the  operation/'' 
The  terminal  branches  of  the  external  carotid  arteries  freely  inosculate  toge- 
ther across  the  median  plane.      AYlien,  therefore,  the  external  carotid  has 
been  tied  for  hemorrhage  from  a  wound  of  its  branches,  should  the  hemor- 
rliage  return,  it  is  projper  to  tie  ih^  other  external  carotid.     This  procedure 
lias,  thus  far,  been  uniformly  successful.' 

Interned  Carotid, — ^The  interTud  carotid  arteri/  curves  slightly  outward  from 
its  origin,  and  then  ascends  nearly  perpendicularly  through  the  maxillo- 
pharyngeal  space  to  the  carotid  foramen  in  the  petrous  bnnc.  Its  cervical 
lK')rtion  is  in  relation,  in  front,  with  the  stylo-glossus  and  styln-pharyngeus 
muscles,  the  glosso-pharyngeal  nerve  and  the  parotid  ghind  ;  externally, 
with  the  internal  jugular  vein,  the  glosso-pharyngeal,  pneumogastric,  and 
hypoglossal  nerves ;  internally,  it  is  in  relation  with  the  side  of  trie  pharynx^ 

*  Principlea  and  Practice  of  Sxirgery,  vol.  i.  p.  636. 
*  American  Journal  of  thu  Mt-dical  Scienciti,  October,  1873. 
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ascending  xjlmrvn^cal  artery;  and,  pot^teriorly,  wi 
major,  the  syrnpatnetic  nerve,  the  pharyngeal  and  laryngeal 


i 


the  tonsil,  and 

re^'tuB  anticus 

iiervoH,  which  cross  heliiud  it,  and,  near  the  carotid  foramen,  with  the  glosso- 

pharrngeal,  pueumogastric,  and  lingual  nerves,  and  partially  with  the  internal 

jugular  vein.  1 

Operation, — The  internal  carotid  artery  may  be  ligatured  through  the  in 
siona  just  directed  for  t\ing  the  extornul   carotid ;   the  latter  ve^ssel  bei 
drawn  fonvard,  and  the  internal  jugular  vein  being  drawn  backward,  tl 
point  of  the  needle  is  cautiously  insinuated  underneath  the  artery  from  wi 
'out  inward,  its  movements  being  directed  by  the  index  finger  of  the  free 
hand,  and  extreme  care  being  taken  that  no  structure  besides  the  arteiy  is  em«K 
braceil  within  the  li^turc.  ^| 

Or,  make  an  incision  along  the  inner  edge  of  the  stemo-mastoid,  three 
inches  in  length,  from  the  aiigle  of  the  jaw  to  the  cricoid  cartilage,  through 
the  skin,  platyama,  siipcrticial  and  deep  fasciro ;  the  inner  border  of  the  ster^ 
uo-maHtoid  muscle  now  apjKJars ;  cautiously  separate  the  connective  tiasne, 
draw  the  sides  of  the  wound  apart,  and  the  arterj'  is  ex]>o8ed  ;  draw  the  di- 
gastric muscle  and  hypoglo^Lsal  nerve  up»ward,  and  the  intenial  jugular  vein 
outward ;  the  cxtenm!  and  intenial  car<->tid  arteries  may  now  be  ligatured 
both  t<»gether,  or  either  of  them  pejmrately  (Fig.  474).  j^ 

In  18j1,  Keith,  of  Aberdeen,  Scotland,  tied  the  internal  carotid  artery  witl^f 
one  ligature,  on  llunter'splan.  H 

In  July,  1869,  Dr.  A.  T.  Lee,  of  Kingston,  Tenn.,  successfully  secured  the-" 
internal  carotid  arterj-  l*y  two  ligatures,  one  being  applied  on  each  side  of  an 
aperture  in  its  walls  made  by  a  stab-wound  ot  the  neck.     This  case  has 
alreadv  been  mentioriod  in  the  weotion  on  punctured  wounds  of  arteriee. 

In  February,  1871,  I>r.  W.  T.  Briggs,  of  Kashville,  Tenn.,  tied  the  internal^ 
carotid  above  and  below  uitli  8iux*eH.s.'  V 

In  1874,'  a  carfc  was  rcconled  by  Br.  II.  E.  Sands,  of  New  York,  m  which 
he  succewHfully  ligutured  the  intenial  carotid  artery  above  and  below  the 
bleeding  point,  for  secondaty  heinoiThage  occurring  ten  days  after  au  opera- 
tion for  the  removal  of  the  lower  jaw,  perfonned  in  October,  1872. 


o\rW 


Ligation  of  thk  Supekior   TiiYRoin  Artery. — ^This  vessel  is  the   f\ 
l)ranch  of  the  extemul  carotid,  and  isnuea  from  it  one-fourth  of  an  inch  boloi 
the  great  cornu  of  the  hyoid  bone.     It  cun^es  downward  and  inwanl  to 
the  thyroid  gland,  in  a  tortuous  course.    At  first,  it  is  superficial,  lying  ixt^ 
the  triangle  formed  by  the  sterno-mastoid,  digastric,  and  omo-hyoid  muscleajfl 
Before  entering  the  thyroid  gland,  it  divides  into  Rcveral  branches  whicll 
pa«s  beneuth  t]\e  onio-liyoid,  stcnuvliyoid,  and  stenio-thyroid  muscles. 

Operation. — Place  the  patient's  heail  in  an  extended  position.     Make 
incision  two  inehe-n  in  length  along  the  innei'  border  of  the  sterno-niastoi* 
the  centre  of  wliich  coiTe8pon<lH  to  the  great  coniu  of  the  thyroid  cartila|^ 
Having  divideil  the  skin,  wnperficial   fascia,  platysma   myoides,^  and  dee] 
&8cia,  draw  tlic  stenio-niastoiit  outward  and  ex]K)8e  the  omo-hyoid  musch 
the  internal  jugular  vein,  and  the  common  camtid  artery.     Then  search  with 
the  director,'  or  with  the  handle  of  a  scalpel,  for  the  superior  thyroid  artery, 
in  the  deep  sulcus  between  the  ujjper  end  of  the  larynx  mid  the  great  vessels 
of  the  neck,  where  it  is  easily  found  and  readily  ligated.   The  needle  should^ 
be  passed  from  above  downward.  I 

Ligation  of  the  Lixaual  Artkrt. — Surgical  Anatomy. — This  artery  is 
the  second  branch  which  issues  from  the  front  of  the  external  carotid.    It. 

I  AniericAn  JonrnAl  of  the  M*»fliral  Bcipiicfs,  Jauuarj,  1879,  pp.  142,  143. 
*  New  York  Medical  Jourual,  Jauuar/,  1874. 
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arises  about  one-fourth  of  an  inch  above  tlio  8U|x?rior  thyroid,  almost  facing 
the  great  cornu  of  the  byoid  Lone,  It  ascends  obliquely  above  the  level  of 
the  latter,  then  curvot^  abniTftly  dawnwarfl  and  inward,  and,  passing  under- 
neath the  outer  margin  of  the  nyoglossua  muscle,  runs  parallel  with  and  near 
to  the  groat  comu  of  the  os  liyoides ;  finally,  ascending  to  the  under  surface 
of  the  tongue,  it  ruiiB  forwaixl  in  a  serpentine  course  to  the  tip,  under  the 
name  of  the  rajiine  ariery^  and  terminates  by  inosculating  with  its  fellow  of 
the  opposite  side. 

The  hyoglossus  muscle,  underneath  which  the  lingual  artery  passes,  sepa- 
rates it  into  three  portions  or  surgical  divisions,  the  firet  being  |K)Bterior  to 
that  muscle,  the  second  beneath  it,  and  the  thinl  anterior  to  it — that  is,  ex- 
tending from  the  anterior  margin  of  the  hyoglossus  to  the  tip  of  the  tongue. 
All  itd  branches,  the  hyoid,  the  dorsalis  linguje,  and  the  sublingual,  are  given 
off  in  the  second  part  of  its  course.  The  second  part  or  division  of  the  artery, 
that  is,  the  portion  under  the  hyoglossus  muscle,  is  the  part  which  has  uni- 
formly been  chosen  for  deligation. 

It  is  covered  by  the  skin,  supLTliciul  fiisciti,  platysina  niyoides,  deep  fascia, 
the  inferior  border  of  the  HubuiuxilUiry  gland,  a  second  fold  of  the  deep 
fascia  which  extends  beneath  the  gland  and  completes  its  capsule,  the  facial, 
superficial  lingual,  and  pharyngeal  veins,  the  stylo-hyoid  and  digastric  mus- 
cles, the  hypoglossal  nerve,  and  the  hyoglossus  muscle.  It  rests  upon  the 
middle  constrictor  of  the  pharynx,  and  runs  along  about  one  line  above  and 
parallel  to  the  great  cornu  of  the  hyoid  bone.  To  expose  this  portion  (tliat  is, 
the  second)  of  the  lingual  artery,  there  are  three  important  guides,  namely, 
the  glistening  pulley  of  ^he  digastric  tendon,  the  great  cornu  of  the  os  by- 
oides,  and  the  hypoglossal  nerve ;  the  first  two  lie  immediately  below  and  in 
front  of  the  artery,  the  last,  immediately  above  and  in  front  of  it,  and  all 
three  are  sepanited  from  it  by  the  hyoglossus  muscle. 

Opcraftbn.— Place  the  patient  on  his  back,  with  his  head  turned  a  little  to 
the  opposite  side  and  well  extended,  so  i\a  to  amplifj'  the  space  l>etweea  the 
hyoia  bone  and  the  ba^e  of  the  Jaw.     Ascertain  the  position  of  the  great 
comu  of  the  os  hyoidcs ;  then  begin  the  teguiucntury  incision  at  ilie  anterior 
border  of  the  stemo-mastoid  muscle,  half  an  inch  above  u  point  opjx)site  to 
the  extremity  of  the  great  cornu  of  the  h^'oid,  and,  continuing  it  forward  and 
somewhat  dowriAvard  so  as  to  give  it  a  slight  curve  "with  the  convexity  below, 
terminate  it  three-fourtlis  of  an  inch  short  of  the  median  line,  and  half  an 
inch  l>elow  the  base  of  the  jaw  (Fii^.  -^7.5).     Tlie  Lead  must  bo  rigidly  rmiin- 
taiued  in  the  same  rwsitiou  througbout  the  oi>enttion.     Any  material  cliange 
of  position^  especially  flexion,  will  alter  ever^'  detail  of  the  procedure.     The 
incisions  should  all  oe  made  in  a  forward  direction,  that  is,  away  from  the 
great  bloodvessels  of  the  neck,  which  lie  noar  the  posterior  end  of  the  wound. 
The  skin,  platyama  my<ii<les,  and  lb**  ctmnective  and  adipose  tissue  being 
divided,  the  tirat  layer  of  tlie  dcijp  fasciu,  or  the  anterior  part  of  the  capsule 
of  the  submaxillary  gland,  will  aj-pcar.    Divide  it  on  a  grooved  director,  and 
the  gland  will  be  exposoiJ.     With  a  tinijer,  or  the  handle  of  a  scalpel,  detach 
the  glaud  from  its  deep  connections,  and  dniw  it  upward  over  the  jaw  with 
a  blunt  h(x>k,  taking  great  care  that  the  fa^-ial  artery  and  vein,  which  jfass 
through  its  substance,  are  not  injured.     Divide  the  portion  of  the  deep  fascia 
constituting  the  posterior  part  of  the  capsule  of  the  gland,  and  the  white 
shining  aponeurosis  which  loops  the  digastric  tendon  to  the  great  comu  of 
the  08  nyoides  will  be  exposed,  and,  likewise,  the  insertion  of  tlio  stylo-hyoid 
muscle.    Irame*liatt*ly  l>eTow  them  the  hypoglossal  nerve,  accompanied  by  the 
lingual  vein,  will  apptciir,  three  lines  above  the  cnniu  of  the  hyoid,  and  run- 
ning across  tJie  hyoglossus  muscle,  forward  and  upward,  toward  the  middle 
of  the  jaw.     Detach  the  nerve  somewhat  from  the  hyoglossus  muscle  by 
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soratching  through  the  connective  tissue  which  surrounds  it,  and  push  it 
u|iwunl  t>ut  of  the  way.  Fix  the  os  hyoides  by  inserting  a  tenai-'ulum  into 
the  digastric  aponeurotiis,  then  carefully  insinuate  the  point  of  u  director 
uudcrueath  the  posterior  margin  of  the  hyogloaeua  uiU£cle,  and  gently  push 

Fig.  47S. 


LlffiiUoB  of  ai«  llngniJ  arUrj.    (SMUlot.) 

it  along  close  to  the  upj>er  Iwrder  of  the  ereat  eornu  of  the  liyoid  hone,  so  as 
to  separate  the  hyoglossus  from  the  middle  constrictor  of  the  pharynx  which 
lies  behind.  Now  divide  the  fibres  of  the  hyo^los^us  muscle  on  the  director, 
and  the  lingual  artery  accompanied  by  a  veni  will  be  brought  into  view. 
Patts  the  netnlle  from  above  downward  in  order  to  avoid  the  hypioglossal 
nerve.  Oecamonally  a  few  fibres  of  the  stylo-hyoid  muscle  must  also  be 
divided.  Some  surgeons  gradually  uncover  this  artery  fixiin  before  back- 
wards, by  raising  the  fibres  of  the  hyogloesus  with  a  forceps,  and  incising 
them  with'a  knife.  But  at  every  step  of  the  o|K*ration,  after  opening  the 
superficial  fasi'ia,  the  ojK^rator  shoultl  shape  his  course  by  feeling  for  tlie  great 
cornu  of  the  oa  hyoidea  with  a  finger  in  the  wound. 

Efnnurch's  Operation, — (1)  The  cutaneous  incision  is  4  centimetree  (about  1* 
inches)  in  length,  along  the  up^x*r  border  of  tlie  great  cornu  of  the  hyoid 
bone.  (2)  The  platysma  is  divide*l  ;  the  posterior  facial  vein  is  drawn  out- 
wan],  (3)  The  posterior  belly  of  the  digastric  muscle  is  exposed  ;  behind 
and  below  it,  apjieiirs  the  hy|>oglos.sal  nerve;  the  submaxillary  glajid  is  drawn 
ui>ward.  (4)  The  hypoglossal  nerve  runs  in  front  over  the  hyogloesus  mus- 
cle, accompanie<l  by  the  lingual  vein ;  below  the  nerve  and  behind  the  hyo- 
glossus  muscle  passes  the  lingual  artery.  (5)  Between  the  hyj^glossal  nerve 
and  the  great  cornu  of  the  hyoid  bone  the  fibrc«  of  the  hyogloKSus  are  cau- 
tioufily  divided;  immediately  beneath  tluB  muscle  lies  the  lingual  artery, 
acconijHinied  by  a  vein. 

Ligation  of  the  lingual  artery  is  one  of  the  most  difllicult  of  all  ligations; 
and,  therefore,  I  have  vcrj'  attentively  considenxl  it,  Esmarch  la^^s  down  the 
steps  with  clearness  and  brexaty.  From  the  great  freedom  of  mosculation, 
which  exists  Ix^tween  the  two  lingual  arteries,  it  is  often  neceeear}^  to  tie  both 
of  them  to  suppress  hemorrluige  from  wounds  of  the  tongue. 

Ligation  of  the  Facial  Artery. — Surgical  Anatomy, — ^The  facial  arteiy-  is 
the  third  branch  which  issues  from  the  front  of  the  external  carotid.     It 
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a  little  al>ove  the  great  cornu  of  the  os  hyoides,  and  passes  obliquely  to 
submaxillary  gland,  in  which  it  lies  embedded.  It  then  curves  over  the 
i\y  of  the  lower  jaw,  close  to  the  anterior  inferior  angle  of  the  masseter 
muscle,  ascends  to  the  angle  of  the  mouth,  and  thence  to  tbe  inner  canthuH  of 
eye,  where  it  is  named  the  angular  artery.  Over  the  buccinator  muscle 
course  is  tortuous  to  accommodate  itself  to  tlie  movements  of  the  jaw. 
Below  the  jaw,  it  passes  under  the  digastric  and  stylo-hyoid  muscles;  on 
lie  body  of  the  jaw  it  is  covered  by  tlie  tikin,  8H|jerfu'ial  fiLseia,and  platysraa 
riyoidc?*,  and  lies  on  the  periosteum  in  a  groove  which  is  found  at  the  juno- 
of  the  posterior  third  with  the  anterior  two-thirds  of  the  body  of  the 
The  fecial  vein  runs  ou  its  outer  side.  The  groove  just  mentioned  is 
tlte  point  usually  selected  for  the  deligation  of  the  artery. 

Qpcrniion. — Having  recognized  the  pulsations  of  the  arterj',  make  an  in- 
cision one  inch  in  length,  along  its  course  over  the  body  of  the  lower  jaw,  as 
iust  described  (Fig.  476),  through  the  skiu,  superficial  fascia,  and  platysma 

Pig.  476. 


Ll^tlon  of  the  rarit.1  nnd  tempi-^riil  >rt> 


ioi.) 


"^iivoides;  separate  the  lips  of  the  incision,  and  detach  the  connective  tissue 
^m  the  artery,  which  is  thus  exposed;  draw  the  facial  vein  and  masseter 
*»iacle  outward,  and  pass  the  needle  between  the  two  vessels. 

LmATios  OP  TUK  Temporal  Artery. — This  artery  is  the  more  superficial 
"^  ihe  two  terminal  branches  of  the  external  carotid.  It  commences  iu 
substance  of  the  parotid  gland,  opposite  the  meatus  auditorius  extemus, 
nda  almost  longitudinally  over  the  root  of  the  zygoma,  and,  at  one  inch 
a  half  or  two  inches  al>ove  the  zygomatic  arch,  divides  into  the  anterior 
j>ostorior  temporal  branches. 

}ptration. — Having  determined  the  position  of  the  artery  by  its  pulsations, 
e  an  incision  through  the  skin,  one  inch  iu  length,  at  a  point  above  the 
»ma  and  in  front  of  the  eiir,  then  divide  the  tiense  connective  tissue  on  a 
'-t^ector,  and  the  artery  will  be  exposed.  Pass  the  neeille  from  beliind 
^*wanl,  in  order  to  avoid  the  temporal  vein  and  the  auriculo-t^imporal  nerve 
"iir.  476). 

Ltoatiox  of  the  Occipital  Artery. — The  occipital  artery  arises  from  the 
:UTnal  carotid,  opposite  tlie  facial,  passes  backward  beneath  the  f>08tcrior 
lly  of  the    digastric,  stylo-hyoid,  trachelomastoid,  and   stcruo-mastoid 
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musclce,  to  the  occipital  groove  in  the  mawtoid  portion  of  the  temporal  bone. 
It  tlieu  adcenda  between  the  splenius  and  complexus  musclee,  and  divides 

into  two  branches,  which  are  distri- 
Fig.  477.  buted  upon  the  occiput.    The  hypo- 

^^^^^^^  glossal  nerve  curves  around  this  artery 

\    rlTw^Kt^KKI^Li     '**^'*  '^  origin,  from  behind  forwanl. 
'•  /^^■^^^^^■i.,        Qp^ation, — To  tie  the  artei^'  near 
,^     vv   .  if>^^cr^^^»'*^  oriffin,  make  an  incision  along  the 
^St  ^iT-'    v^^f^   ^^^B  inner   Dortler  of   the  stemo-mawtoid 
^S  1^?^^^  ^^^m  ™"*^'^*^i  t^^o  inches  in  length,  and  at 

*~  the  angle  formed  by  this  muscle  and 

the  difcastric.  Having  careftally  di- 
vided the  deep  fascia,  ejcpose  and  iso- 
late tlie  artery,  carefully  protecting 
the  hypoelo&eal  nerve. 

To  tie  the  artery  behind  the  mastoid 
process,  make  an  incision  two  inches 
long,  half  an  inch  behind  and  a  little 
Ixjiieath  the  mastoid  pnx*e88,  obliquely  fl 
upward  and  backward  (Fig.  477).  ■ 
Divide  the  skin  and  aponeurosis  of  the 
stemo-mastoid  muscle,  likewise  the 
sploniua  musculo,  to  the  limits  of  the 
wound.  The  pulsations  of  the  artery  are  recognized  by  the  finger.  It  should 
then  be  separated  from  the  occipital  vein  and  tied. 

If  the  artery  be  denuded  near  the  mastoid  process,  much  care  must  be  used 
not  to  damage  the  largo  mastoid  tributaries  which  hereabout  enter  the  occl 
pital  vein,  and  establish  a  communication  between  it  and  the  lateral  siuua 
of  the  dura  mater. 


j 


1 


tlg«U0B  of  Uie  oeetpllU  ftrtery.    (MdUloL) 


(iiuua  ■ 


Ligation  of  the  Vertebral  Artery.— 5'ur^iW(Z  Anatomy. — This  v* 
is  the  first  and  largest  of  the  branches  of  the  sulx'lavian  artery.  It  ascen< 
through  the  foramina  in  the  transverse  processes  of  all  the  cervical  vertebrae, 
excepting  the  last ;  then  winds  backward  around  the  articulating  process  of 
the  atlas ;  and,  piercing  the  dura  mater,  entere  the  skull  through  tlie  foramen 
magnum.  The  two  vertebral  arteries  unite  at  the  lower  border  of  the  pons 
Varolii  t^i  form  tlie  baHilur  artery.  Piich  vertebnil  artery,  with  the  vert*,'bral 
vein,  lies  in  front  of  the  cervical  nerves  iu  the  foramina  of  the  transverse 
processes  of  the  six  up^xjr  cervical  vertebra?.  Before  entering  the  so-called 
vertebral  canal  in  the  transverse  processes  just  mentioned,  the  artery  f>asses 
l)ohind  tlie  iutonial  jugular  vein  and  the  inferior  thjroid  artcr}',  to  the  traus- 
vci-sc  prmvss  of  tlie  sixth  cervical  vertebra,  ascending  between  the  scalenus 
auticus  and  longus  colli  muscles,  in  a  line  drawn  from  the  posterior  part  of 
the  mastoid  prooe.^  to  the  junction  of  the  inner  fourth  of  the  clavicle  with 
the  outer  three-fourths  of  the  same.  ■ 

OperntioTi. — Place  the  patient  on  his  back,  with  his  shoulders  depressed  and™ 
his  face  turne<l  to  the  opi>03itc  side,  and  make  incisions  like  those  employeii  in 
Mott's  operation  for  tying  the  innominate,  that  is,  make  one  cut  through  the 
Bkin,  superficial  fascia,  and  platysuia  myoides,  2J  or  3  inches  in  length,  aloncr 
the  anterior  border  of  the  stemo-miistoiu  muscle,  and  terminating  half  an  inch 
above  the  stennini,  and  another  cut  of  the  same  depth  and  length  above  the 
clavicle,  parallel  therewith  and  half  an  inch  therefrom,  to  meet  the  termina- 
tion of  the  first  cut  Carefully  rai^c  and  diA-ide  the  stemal  root,  together  with 
the  anterior  part  of  the  clavicular  root,  of  the  stemo-cleido-mastoid  muscle. 
Reflect  the  angitlar  fiap,  so  as  to  bring  into  view  the  common  aheath  of  the 
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fflmitive  c«roti<l  artx??}-,  the  internal  jugular  veiii,  and  the  pneuraogastrit^ 

/jervt\     Seimrato  with  a  tinker  tlie  cellular  t-onnection  of  the  common  eheath 

to  the  8tenu>thyroid  muscTe,  and  finally  to  the  longus  colli.     The  head  is 

novc  to  be  raisetl,  though  still  turncnl  to  the  opposite  side,  and  the  coniniou 

sbeath,  etc.,  drawn  outward,  the   steruo-thyroid  juuscle,  etc.,  being  dniwn 

iward,  by  retractors ;  separate  the  connective  tissue  at  the  bottom  of  the 

iiund,  »tid  expose  the  aponeurosis  which  jDusses  from  the  ecalenus  anticus  to 

'US  colli,  and  the  ant^^rior  part  of  the  transverse  process  of  the  sixth 

1  vertebra,  that  is,  '*  the  can»tid  tubercle  of  Chiirtsaignac."    Then  Ciiu- 

loasly  o|>en  the  aponeun>sis  au  inch  bcluw  thia  point,  and  tlie  artery  is  found 

■  vitig  very  deep.     Pass  the  needle  fmm  without  inward.     Take  especial  care 

to  avoid  iujurinej  the  phrenic  and  the  sj'mpathetic  nerves ;  the  *■'■  thyroid 

^4n^lioa"  of  the  latter,  and  its  communicating  branches  being  considerably 

cxj«»sed.    Should  ditBeulty  be  experienced  in  tinding  the  artery,  a  finger  must 

il)L'  iaserted  to  the  bottom  of  the  wound,  and  seiirch  made  with  it  for  the 
"oirotid  tubercle  of  Chassaignac,"  at  the  extremity  of  the  transvei-se  process 
of  the  sixth  cervical  vertebra,  below  which  the  pulsations  of  the  artery  may 
,      Ifefelt, 

From  the  peculiarity  of  termination  of  the  vertebral  artery-,  above  men- 
tJoned,  the  blood  may  flow  backwairl,  or  regurgitate,  in  it,  with  almost  tho 
•toe  freedom,  as  it  flows  forward,  or  toward  the  i)rain ;  wheretbiv,  this  artery, 
^h^n  wounde<l  before  it  reaches?  the  carotid  tubercle,  must  always  be  ligatui'ed 
At  the  injured  part,  and  with  a  distal,  as  well  as  a  jiroxinuil,  thread,  the  ex- 
posure of  the  vessel  being  made  by  cautiously  iiilatmg  the  original  wotmd. 

But,  in  cases  of  subclavian  aneurism,  deligation  ot  this  artery  iti  its  con- 
tinuitv  is  not  unfre<iuently  necessary  because  of  the  great  freetlom,  just  men- 
loneJ,  with  wliieh  the  l>KX»d  regurgitates  in  it  when  the  innoniiuiite  is  tied, 
"r  the  subclavian  on  the  cardiac  side  of  its  origin.     Thus,  Dr.  Smytli,  in  the 
ndy  tiuecessful  ciise  of  ligation  of  the  innominate,  was  compelle<.l  to  tie  the 
ertebral  artery  as  well  as  the  common  carotid.     Professor  Wilkrd  Parker, 
'f  New  York,  has  tied  this  artery  simultaneously  with  the  common  carotid 
.nd  the  subclavian  arteries,  in  a  cause  of  subclavian  aneurism.     Maisonueuve 
ilgatared  tho  vertebral  and  inferior  thyroid  arteries  for  htimorrhagc  from  a 
*     -wound  of  the  neck,  and  extnictcil  the  missile;  the  bleeding  ceased,  but 
ensued  from  purulent  infiltration  of  the  spinal  cannl.     Two  additional 
in  which  this  artery  was  ligated  have  been  reported  by  an  Itjiliaii 

Distal  ligature  of  the  vertebral  artery  between  the  atlas  and  the  axis,  as 
'Well  as  between  the  occipital  bone  and  the  atlas,  as  suggested  by  Dietrich, 
^ould  be  both  difficult  in  performance  and  uncertain  in  result. 

Ligation  of  the  Inferior  Thyroid  Artery. — Tliis  vessel  arises  from  the 
tliyrriid  axis,  and  ascends  obliquely,  in  a  tortuous  course,  behind  the  common 
•bmth  of  the  primitive  carotid  artery,  the  internal  jugular  vciu,  and  the 
pKiimogastric  ncrvo,  to  tho  inferior  part  of  the  thyroid  gland,  to  which  it  is 
"IwributetL  It  is  in  relation  with  the  middle  cervical  *fanijlioji  of  the  svm- 
I*TJwtic,  the  "  thyroid  ganglion"  of  llaller,  and  the  conimunieating  brandies 
ihiTwf;  they  lie  in  front  o?  it. 

(Ration. — Proeeeil  as  for  ligation  of  the  primitive  carotid  artery  between 
^(■two  beads  of  the  stemo-eleido-niastoid  muscle  (Fig.  472),  until  the  com- 
'noti  sheath  of  the  carotid,  the  internal  jugular  vein,  and  the  pncumogastric 
^n'©,are  brought  into  view.  Then  draw  the  common  s^heuth  of  tlierie  vessels, 
tic.,  outwanl,  that  is,  away  from  the  thyroid  gland,  and  search,  just  below 
tittt  bo*ly,  with  a  flnger  in  the  deep  fissure  between  the  common  shenth  of 
tie  great  veiKH^ls  and  the  oBsophagus,  for  the  arterj'  oa  it  ascends  behind  tho 


300 


IKJT7RIES  OF   BLO0DVE8SBL8. 


common  sheath,  ohliqucly  inward,  where  it  nhonlcl  he  tied.  Pains  should  be 
taken  to  avoid  injuring  the  middle  cervical  ganglion  of  the  synipathetic,  and 
ita  communicating  branches.  The  needle  should  be  paeaed  from  without 
inward. 

Deligation  of  l)oth  inferior  thyroid  arteries  has  been  performed  a  number 
of  times  for  vtuitmlar  enlargements  of  the  thyn>id  gland,  out  the  results  have 
not  l>een  of  such  a  character  as  to  warrant  a  repetition. 

However,  for  hemorrhages  from  wounds  of  the  neck,  as  in  Maisonneuve  s 
<;ase  mentioned  above,  in  which  the  vertebral  was  also  tied,  the  operation 
must  be  resorted  to  whenever  it  apjiears  expedient 


4 
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Ligation  of  the  Internal  Mammary  Artery. — The  internal  mammary 
artery  is  the  iirst  branch  which  issues  from  the  ioircr  side  of  the  subclavian 
artery.  It  runs  directly  dowijward  behind  the  clavicle,  on  the  i>oeterior  sur- 
face of  the  costal  cartilagcHj  and  near  the  edge  of  the  stenium,  until  it 
rcjichos  the  sixth  inteix-ostul  space;  tliere  it  diviaes  into  the  musculophrenic 
and  Kuiierior  0]>igastnc  arteriet*.  It  is  accomimnietl  by  two  veins.  The  in- 
ternal niannnnry  arter}*  is  crossed  in  the  first  part  of  its  course  by  the  internal 
jugular  and  subclavian  veins,  and  by  the  phrenic  nerve;  in  the  chest,  it  lies 
at  tifst  oit  the  costal  cartilages  and  intercostal  muscles,  and  is  covered  by  the 

£lcura  })ehiiKl,  but  lower  it  is  covered  also  by  the  triangularis  stenii  muscle, 
ligation  of  the  extenial  mammary  is  esteenjed  easy  of  jx?rfonnance  in  the 
first  three  intercostal  sj^mces,  difficult  in  the  fourth,  veiy  difficult  in  the  fifth, 
anil  almost  imix)ssible  in  the  sixth. 

Goi/raturs  Operation* — An  incision  two  inches  in  length  is  to  be  made  near 
the  edpe  of  the  stennira  obliquely  from  above  downward  and  from  without 
inwanV,  fonniug  with  the  axis  of  the  body  an  angle  of  forty-five  degrees. 
The  middle  part  of  this  incision  shoultl  be  three  or  four  lines  distant  from 
the  margin  of  the  stomuin,  and  in  the  centre  of  the  stenutl  extremity  of  the 
intercostal  sjwice.  Divi<ling  suei-essively  the  skin,  the  cenulo-adijx)se  subcu- 
taneous tissue,  and  the  great  pectoral  muscle,  the  intercostal  space  is  exposed. 
An  incision  is  then  to  Ixs  made  in  the  same  direction  and  over  the  entire 
width  of  the  space  of  the  aponeurotic  la^'cr  which  continues  the  external 
intercost4il  muscle  and  the  suwrficial  fiisciculi  of  the  internal  intonftst«l. 
"Witli  a  grooved  director  the  fibres  of  the  latter  muscle  are  to  be  separatcnl 
and  torn  through^  and  the  artery  and  its  two  vcnre  comites  are  then  laid  bare 
at  three  lines  from  the  edge  of  the  sternum,  sejjarating  those  fibres  from 
the  pleura.  Then  nothing  is  easier  than  to  isolate  the  artery,  and  pass  the 
neeille  iKMKuith  it. 

Qoymnd'w  operation  is  recommended  hy  Guthrie,  and  I  have  no  doubt  that  , 
it  constitutes  the  best  method  of  ligating  the  internal  mammary  artery  iii^l 
its  continuity.  ^^ 

\Vlien,  however,  traumatic  licmorrhage  occurs  fnim  this  artery,  it  should 
always  be  secured  at  the  ]ilace  of  injury  by  a  distal  ligature  as  well  as  hy  a  ^ 
proximal  ligature;  and  when  the  arterial  lesion  is  situated  in  the  fourth,  H 
fifth,  or  sixth  intercostal  spaces,  it  will  often  be  advisable  to  cut  out  one  of 

the  costal  cartilages  with  bone-forceps,  either  wholl}'  or  in  part,  in  order  to 

obtain  niom  U^r  parsing  a  ilist^d  and  proxinnil  ligature. 

During  the  late  civil  w^ar,  the   intcrnul  mammary  artery  was  tied  foi 
©eoondary  hemorrhage  by  Judson  and  by  Bontecou,  but  in  neither  instan* 
was  the  operation  successful. 

Ligation  of  the  Subclavian  Art eky,— St fr/jtral  Anatomy, — On  the 
side,  the  subclavian  artery  issues  fi*om  the  innominate  artery ;    on  the  left^] 
from  the  arch  of  the  aorta.    The  right  is,  therefore,  shorter  than  the  lef%| 
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tbd  lies  nearer  to  tLe  auterior  wall  of  the  chest ;    it  Ih  alfio  somewhat  larger, 

th&t  b,  greater  iu  eircumference,  because  it  i»  a  brauch  of  a  bi-aach,  iiibtoid 

of  being  a  direct  oftshoot  from  the  main  trunk. 

The  course  of  each  subclavian  artery  is  divisible,  for  surgical  as  well  as  for 

Mitomical  purposes,  into  three  parts  iiiiirked  by  the  scalenus  antieus  muscle 

tipliititl  which  the  vessel  passes,  namelv,  the  Jirst  part,  extending  fmm  its 

rthgiH  to  the  inner  margm  of  the  staleiius  antieus,  the  secomi  part-,  lying 

md]y  1)ehiud  the  scalenus  antieus,  and  the  third  part,  extending  from  the 

rater  l>onler  of  the  scalenus  antieus  to  the  inferior  margin  of  the  lirst  rib. 

Ou  die  right  side,  the _/ir5<  i>a'"^  asceude  obliquely  outward  to  the  inner  border 


Fig.  478. 


NiMtou  Of  Ul*  nbelRTUa  ftrtfliy  ud  vabelbrlaa  vela.   (SidUlot)    A  portlOD  of  tb*  eUrtclt  liu  boeo 

r«uov*il. 


•cotenud  antieus;  on  the  left  side,  it  ascends  longitudinally  to  the 
border  of  that  muscle.     On  both  sides,  the  second  part  curves  outward 
ind  the  stmlenus  antieus.     On  both  sides  also,  the  third  fHirt  passes  down- 
'iirl  and  outward  benciith  the  clavicle,  to  the  inferior  margin  of  the  first  rib, 
Iti-n?  it  becomes  the  axillary  artery. 

kihUons^ — On  the  r'niht  sidt\  t\io.  ffrst  pttrt  is  in  relation,  in  front,  witli  the 
lerual  jugular  and  subclavian  veins  at  their  iK)int  of  junction,  and  is  riMssed 
the  pneumogastric  nerve,  canliac  nerve**,  and  jihrcnic  nerve.  Behind  arul 
th,  it  is  invested  by  the  pleura ;  it  is  also  crosse*l  by  the  right  recurrent 
al  nerve,  and  !iy  the  vertebral  vein,  and  is  in  relation  with  the  trans- 
moiv^  of  the  seventh  cervieul  vertebra.  On  the  Irjl  side^  the  first  }>art 
ri'Iation  in  front  with  the  pleun;,  the  vena  innominata,  the  pneumogastric 
Nphrenic  ner^'es  (they  run  parsilk-i  to  it),  and  the  left  carotid  artery.  To 
il»  inner  side  lies  the  oesophagus;  to  its  outer  side,  the  pleura;  and,  behind, 
^«lhoRwlc  duct,  lon^us  colli,  and  vertebral  cohwnn. 
^'  ntid  /ytrt^  on  Doth  sides  alike,  lies  between  the  two  scaleni  muscles, 
..■|H>rt<xl  by  the  first  rib.  Tlie  scalenus  antieus  scparatttti  the  artery 
1^  iii  die  subclavian  vein  and  the  phrenic  nerve.  Behind,  it  is  in  relation 
^\i  the  brachial  plexus  of  nerves. 

Tbi!  third  part,  on  lM>th  sides  alike  also,  is  in  relation,  in  front,  with  the 
wWavian  vein  and  subclavian  muscle ;  l>ehind,  with  the  brachial  plexus  ot 
fisnes  and  scalenus  posticus  muscle;  above,  with  the  supra-scapular  artery 
"* '  platysraa  rayoides ;  and  below,  with  the  first  rib. 
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Oparaiion  at  the  First  Part. — To  tie  the  riahi  snbolavian  on  the  tracheal  side  of 
the  scaleni,  place  tlie  imtient  on  his  back,  with  hifi  shouldere  raised  and  his  head 
turned  to  the  oppoeite  side.  Make  two  incisions,  one  parallel  to  the  inner  por- 
tion of  the  ckivicle,  and  the  other  along  the  inner  border  of  the  stenio-clf  ^ 
mastoid  muscle,  each  three  inches  in  length,  and  joining  at  an  ac;ute  aj 
V\\^  ft  director  behind  the  ptonial  attacliment  of  the  sti'mo-cU'ido-nm8t7?ii 
imd  ilivide  it  as  well  as  the  connective  tissue;  avoid  small  arteries  and  veini 
in  this  place,  especially  the  anterior  jugular  vein.  Divide,  likewise,  the 
fttenio-liyoid  and  sterno-thyroid  muscles  on  a  director.  Oi>en  the  deep  cer\i- 
cal  fascia  bv  scratching  it  with  a  finger  nail  or  end  of  the  director,  and  expose 
the  internal  Jugular  veui,  which  beinn;  pressed  aside  (inward),  mss  the  ncotll 
amund  the  artery  from  below  upward  to  avoid  the  pleura.  To  tie  the  I 
euWavian  on  tlie  tracheal  side  of  the  scalcni,  place  the  patient  in  a  ['ositioi^ 
corresponding  to  that  alwnve  described.  Make  an  incision  three  and  one-lial 
inches  long,  through  tlic  skin  and  platysma  niyoides,  on  the  inner  edge  of  th< 
atemo-clcido-mastoid  muscle,  terminating  at  the  sternum  ;  this  is  to  be  met  bj 
another  incision  along  the  sternal  part  of  the  clavicle,  two  and  one-half  inch* 
in  length.  Divide  the  stenial  and  half  of  the  clavicular  origin  of  the  stemcv 
deido-mastoid  muscle  on  a  director,  and  raise  the  angular  flap.  Penetrate 
the  deep  faAcia  with  the  handle  of  the  8cal|)el  and  the  fingers.  Continue  the 
dissection  along  the  outer  side  of  the  internal  jugular  vein  to  the  iimer  edge  of 
the  scalenus  anticus  muscle,  half  an  inch  above  the  first  rib,  to  avoid  the 
thoracic  duct.  The  phrenic  nerve  must  be  recognized  and  avoided ;  and  the 
fingers  pre8se<l  to  the  bottom  of  the  wound  will  discover  the  rib,  and  then 
tlie  artery.     Pass  the  needle  from  below  upward.    (J.  Keaniev  Rodgers.) 

O^MTution  at  the  Second  Part. — The  portion  of  the  artery  eniLraced  between 
the  scaleni  muscles  is  very  short     It  is  covered  by  the  skin,  the  platysma 
myoides,  the  8terno-clei<io-nuistoid  muscle,  and  the  scalenus  anticus,  upon 
which  rests  the  phrenic  nerve ;  belo\v,  lies  the  pleura ;  and  above,  the  brachial 
plexus  of  nerves.     Lay  bare  the  deep  cervical  fascia  by  an  incision  three  and 
one-half  inches  in  length,  parallel  to  and  half  an  inch  above  the  clavicle,  com- 
mencing at  the  inner  edii;e  of  the  trapezius  muscle.     Penetrate  this  fascia  by 
tearing  it  with  the  handle  of  the  sc^lnel  and  with  the  fingers.     Divide  the 
outer  part  of  the  clavicular  origin  of  the  stemo-cleido-mastoid  muscle.     Find 
the  tunercle  of  the  tirst  rib,  and  the  insertion  into  it  of  the  scaleuus  anticus.  ^ 
Bring  into  view  the  phrenic  nerve  as  it  passes  over  this  muscle,  in  order  tafl 
avoid  it.     Begin  at  the  outer  edge  of  the  muscle,  some  distance  from  the  rib, 
and  cautiously  divide  its  fibrt^n  from  before  backward,  and   from  without 
inward  ;  the  retraction  of  the  severed  fibivs  will  expose  the  artery.     The  jKjr- 
lioa  of  the  muscle  ui>on  which  rests  the  phrenic  nerve  must  not  be  disturbed.  ^ 
If  the  muscle  be  incised  too  near  the  rib,  the  internal  mammary  arteiy  mayfl 
be  wounded.     Pass  the  needle  from  without  inwawl.  ^ 

Operation  at  the  Utird  Party  or  Uie  Poitd  of  Election, — ^To  tie  the  subclavian 
arterv  external  to  the  scaleni  muscles,  place  the  patient  on  his  back  with  the 
shoulders  moderately  raised,  the  heml  extended,  the  face  turned  somewhat  to 
the  oj>jMisite  side,  and  the  arm  drawn  downward.  Make  an  incision  tJirt^ngh 
the  skiti,  two  and  one-half  or  three  inches  in  length,  about  half  an  inch  above^^ 
and  parallel  to  the  clavicle,  from  the  anterior  bonier  of  the  trapezius  to  th^H 
posterior  Ixirder  of  the  8temo-cleidr)-raa8toid  muscle.  Divide  the  {datysma, 
with  the  sujierficial  fascia, and  the  Ix^rder  of  the  stenjo-cleido-mastoid  muscle 
will  U-  exiMJsnl ;  the  extenial  jugular  vein  must  not  be  injured.  With  the 
tingei*s  and  the  handle  of  the  scalpel  tlivide  the  connective  and  adipose  tissue. 
The  omohyoid  muscle  and  8upra-Bca]uilar  artery  ai'e  to  be  drawn  upward. 
Continue  the  dissection,  by  means  of  the  fingers  and  the  handle  of  the  scali>el 
only^  through  the  adipose  and  connective  tissue  with  its  veins,  to  the  scaleuus 
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i  muscle,  the  outer  e<lge  of  which  can  be  distinctly  felt  extondhig 
d  from  the  tubercle  of  the  first  rib;  behind  and  just  ext^riml  to  the 
outer  edge  of  this  muscle,  the  pulsations  of  the  artery  can  be  felt.  The 
inner  border  of  the  brachial  plexus  of  nerves  now  appears,  antl  is  to  be  drawn 
upward  and  outwartl.  lietween  the  Hcyilcnus  untit-'un  and  the  brachial  plexus, 
but  8*")mewhat  deeper  thau  the  latter,  lies  the  art<?ry.  Divide  the  ileep  layer 
of  the  cervical  fascia  with  the  fingers  and  the  handle  of  the  scalpel,  or  the 
point  of  the  director,  and  the  artery  then  comes  into  view.  The  subclavian 
vein  lies  in  front  of  and  below  the  tendon  of  the  scalenus  anticus,  and  close 
to  the  clavicle.  Open  the  sheath  oi'  the  artery  by  tearing  it  with  the  finger 
nail,  and  gently  insinuate  the  point  of  the  needle,  from  before  backwaixl  and 
filightl^  from  within  outwaitl,  keeping  it  close  to  the  artery-.  Also  guide 
the  point  of  the  needle  by  the  end  of  the  finger,  and  prevent  it,  when  emerg- 
ing on  the  opposite  side,  from  including  a  branch  of  the  brachial  plexus. 
Injury  of  the  external  jugular  vein  (at  the  outer  border  of  the  sterno-cleido- 
nuistoid),  of  the  supra-scapular  artery  (above  the  clavicle),  and  of  tlie  phrenic 
nerve  (running  downwartf  upon  the  scalenus  anticus),  must  be  avoided. 

Sometimes  the  clavicular  portion  of  the  stcmoeleido-mastoid  muscle  has 
an  unusually  broad  attachment  to  the  clavicle,  as  has  also  the  trajx'zius,  in 
which  case  the  clavicular  attachment  of  the  former  must  likewise  be  divided 
until  sufficient  room  is  obtained.  Sometimes,  too,  the  external  jugular  vein 
enters  the  supra-clavicular  fossa  at  such  a  point  that  it  cannot  be  drawn  into 
either  angle  of  the  incision,  in  which  case  it  must  be  tied  with  two  ligatures 
and  divided  between  them. 

The  cutaneous  incision  directed  above  is  substantially  that  recommended 
by  Hodgson  (Fig.  479).    Roux,  however,  advised  a  longitudinal  incision,  the 

Vig,  479. 


H^fMS*!  opentloB  for  tjlDg  Ui«  mbcIftrUs  tnery  external  19  tb<>  i»l»«»  uitteaa.    (SMUlot) 

lower  end  of  which  should  rest  on  the  clavicle ;  Marjolin  advocated  an  inci- 
sion shapcnl  like  an  inverted  ^, ;  and  l*hysick  preferred  one  fswhioned  like 
the  letter  V*  B"t*  as  Sedillot  jiistl}^  observcH,  the  procedure  of  Hodgson  is 
the  simplest  and  the  best,  and  ought  to  be  trenerally  adopted.  It  has  been  sanc- 
tioned by  Lis&anc,  Sanson,  Velpeau,  SMilIot,  etc.,  in  France,  and,  I  believe, 
is  generally  preferred  by  the  surgeons  of  Great  Britain  and,  America,  I 
also  know  from  exj^erience  that  the  artery  can  be  exposed  with  great  facility 
by  this  metho*]. 

But  the  ease  and  celeritj'  with  which  the  operation  is  ixirformed  will  very 
mucli  depend  upon  keeping  tlie  surface  of  the  dissection  unstained  witii 
bloofl,  which  can  be  done,  as  I  likewise  know  from  experience,  by  not  using 
the  cutting  edge  of  the  knife  at  all,  in  ordinary  cases,  aiW  dividing  the 
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platysma  mjoides,  the  diasection  lx?ing  iirosecuted  with  the  fingers,  etc.,  id 
the  manner  above  deflcribed,  and  the  lunUmarkjs  of  the  operation  being  con* 
etantly  kept  in  view  or  felt  for :  these  arc  the  omo-hvoid  muBcle  and  the 
brachial  plexus  of  nerves,  above;  the  tiret  rib,  below;  the  tense,  sharp,  outer 
edge  of  the  scalenus  anticus,  together  with  the  tubercle  of  the  first  rib,  inter- 
naUj;  and  the  pulsations  of  the  artery  itself  just  behind  and  external  to  the 
outer  edge  of  the  scalenus  anticus  muscle. 

The  o|>eration  of  ligating  the  subcluviaii  artery  on  the  ovter  Ride  of  ih^  scateni^M 
mtL^cL'ji  wan  attemptwl,  for  the  first  time,  in  1809,  by  Sir  Astley  Cooper.     In  " 
the  same  year  a  ligature  waa  passed  around  the  artery  for  axillary  aneurism, 
by  Ramsaen,at  St.  Bartholomew's  Hospital, and  the  patient  sun'ived  five  days,  h 
Between  that  date  and  1816,  the  ojteration  was  repeated  by  Sir  William  Bfi2-^ 
ai"d,  by  Thomas  Blizanl,  and  by  Dr.  Colics,  but  all  tliroc  of  the  jmtients  dietl. 
The  firbt  8ucct»?c<t*ul  dcligatiou  of  the  suU-lavian  artery  was  |>ert'(.>rmed,  in  1817,. 
by  Dr.  Wright  Post,  ol  New  York ;  and  in  1820,  Listen  obtained  an  equally 
happy  result  from  the  same  operation.  ^ 

Tne  operation  of  tying  the  subclavian  on  the  tracheal  side  of  the  sccdeni  wa&fl 
perfonned,  for  the  first  time,  in  1818,  by  Dr.  Colles.  and  with  a  fatal  result. 
It  appears  to  have  been  practised  nineteen  times,  death  following  in  every 
instance.  Five  of  these  operations  have  been  i»ertormed  in  America :  bv  J. 
Kearney  Rodgers,  in  1845;  by  Valentine  Mott,  in  1851;  byAV'illard  Parker, 
in  1863;  and  by  S.  C.  Ayres  and  C.  H.  Bullen,  in  1864.  The  two  hist  men- 
tioned easea  occurred  during  the  late  civil  war. 

The  oi»eration  of  ligating  the  subclavian  artery  betwem  the  scaUni  musdcSf. 


Both  operations  were  unsuccessful.' 


1 


lie 
or^ 


Ligation  of  the  Axillary  Artery. — Surgical  Anatomy. — The  axillary 
artery  gently  curves  outward  and  Sromewhat  do\\-nwanl,  thwugh  the  middle 
of  the  axillary  space,  fn»m  the  inferior  margin  of  tlic  first  rib  to  tlic  inferior^ 
border  of  the  latissimus  donii  muscle,  where  it  becomes  the  brachial  artery, 
(Figs.  478,  480.)    It  is  crossed  by  the  pectoralis  minor  muscle,  which  divid* 
Its  course  into  three  unequal  parts,  namely  :  (1)  the  part  internal  to  or  abov 
the  pectoralis  minor;  (2)  the  part  behind  or  covered  bjf  that  muscle ;  and  (f 
the  part  extenial  to  or  below  it  (Fig.  478). 

Iielatio7is. — Having  emerged  underneath  the  costoK^oracoid  membrane,  the 
artery  is  in  immediate  relation  with  the  axillary  vein,  which  lies  at  first  to 
the  inner  side,  and  then  in  front  of  it  Near  the  middle  of  the  axilla,  the 
artery  is  embnu'ctl  \>y  the  two  heads  of  the  median  nerve,  and  is  crossetl  in 
front  by  the  ^nx'toralis  minor  muscle.  Internally,  that  is,  on  the  thoracic  eide^ 
it  is  in  relation  above  with  the  first  intercopital  muscle ;  it  next  rests  upon  the 
first  serration  of  the  serratus  magnus;  and  l^clow,  it  is  separated  from  the  chest™ 
by  the  brachial  plexus  of  nerves.  Externally,  that  is,  on  the  humeral  side,  \^U 
b  sej^iarated  at  first  fnmi  the  brachial  iilexus  by  a  triangular  cellular  interval; 
it  next  rests  against  the  tendon  of  tiie  subscapularis  muscle;  and,  finally, 
is  in  contact  with  the  coraco-brachialia  muscle.  Seven  important  branches 
issue  from  it  .  j 

Hogdaons  O]^eration,     (Fig.  481.) — The  patient  having  been  placed  on  hia^ 
back,  the  operator  makes  a  semilunar  incision  through  the  integimient^, 
juat  below  the  clavicle,  three  or  four  inches  in  length,  commencing  about 
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Smrfleal  amfttOBj  of  lh«  axUUit  re^'iua     (SmlllUt.) 

an  inch  from  the  stenml  end  of  the  Fig.  481. 

clavicle,  and  terminating  near  the 
anterior  raarein  of  the  deltoid 
muscle's  attaclimeiit  to  that  hoiH», 
taking  care  not  to  cut  the  cejihalie 
vein.  Tlie  tibres  of  the  pertofulis 
major  are  to  be  dividctl  in  the  same 
direction  and  to  the  same  extent. 
Tlje  seniihmar  flap  thus  forniod  is 
then  raise*!,  when  the  j)ectnraliB  mi- 
nor will  be  Been  crorwing  the  inferior 
|tart  of  the  wound.  The  pulsa^ 
lionrf  of  the  artery  can  1«  <listnietly 
felt  between  the  6U|>erior  margin  of 
Ihi^  mu8ole  and  the  clavicle.  The 
axillary  vein  lies  below  the  arterj, 
but  if  swollen  it  may  overlap  it. 
One  trunk  of  the  hrnehial  jilexun 
of  ner^*es  licss  above,  and  in  contact 
with  the  artery,  but  the  other  trunks  thereof  run  l>chind  it.  The  artery  is 
i^oUited  by  scratching  with  the  linger  nail,  and  passing  the  needle  under  it 
from  l)efore  backwartl,  and  slightly  from  within  outward,  avoiding  the  vein. 
The  point  of  the  needle  is  guided  with  the  i>oint  of  the  index  finger,  as  it 
emerges,  and  is  thus  kept  from  taking  up  any  brancli  of  the  brachial  plexus 
of  licrve:?. 

Chamfyerlaine's  Operation. — Make  a  transverse  incision,  three  inches  in 
length,  through  the  skin  and  pbitysma,  along  and  upon  the  lower  edge  of  the 
olavicle,  commencing  three  fingers'  brejidth  from  the  sternal  end  of  that  bone, 
aud  ending  about  an  inch  from  the  acromion  process  of  the  scapula.  Make  a 
becond  incision,  three  inches  in  length,  obliquely  through  the  integuments, 
over  tiic  deltoid  and  ]>eetoral  must^les,  nifteting  the  first  nearly  in  the  centre. 
Remove  the  cellular  membrane  and  fat.  Detach  the  clavicular  j^^ortion  of  the 
VOL.  III. — 20 
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pectoralis  major,  aiul  remove  the  cellular  tissue  overlying  the  axillary  veasete. 
The  art4?ry  is  now  brought  into  view,  aud  its  pulsatioiiri  make  it  clearly  dis- 
tinguishable from  the  contiguous  part^.  Thejx*etonili.s  minor  and  the  margin 
of  the  deltoid  are  alao  brought  into  view  (Fig.  482).  iSepanite  the  artery 
from  the  axillary  vein  lying  in  front,  and  from  the  brachial  plexua  of  ner\*cfl 
behind.  Cautiously  imae  a  ligature  with  the  improved  American  or  with 
Mott't*  artery  needle,  keeping  the  point  of  the  instrument  close  to  the  artery 
so  a«  not  to  embrace  any  other  part.  The  ceplialic  vein  must  not  be  injured 
by  the  iucisioiiH. 


Fig.  462. 


Fig.  483. 
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CIunb«rUlD«*t  opcnOSon  Tor  tj\ng  thm  axlUarj  artery. 
(64dlllot.) 


I>«l|»Kh*i  openltoa  f.^r   triai^   tb«  KxtUary   art*i7. 

(StotlUlOt.) 


Ddpecft^s  Operation. — Make  a  slightlv  oblique  incision  downward  from  the 
junction  of  the  outer  third  with  the  inner  third  of  the  clavicle,  along  the 
int€r8tit*e  l>etvveen  the  j»ectora]i.s  major  and  deltoid  muscles  (Fig.  483). 
Strongly  sejtiinitc  or  n»tnict  those  muscles,  and  divide  the  pectoralis  minor 
on  u  gntovinl  ditvctor.  Then  introduce  the  left  index  linger  to  the  bottom 
of  the  wounds  and,  l>ending  it  like  a  hook  under  the  mass  of  veeeels  and 
nerves,  dmw  them  outwai\l.  Tie  tlie  artery  at  the  iK)int  where  it  is  embraced 
between  the  two  heads  of  the  nu'dhm  nerve,  csnetully  avoiding  the  axillary 
vein,  which  lies  below  ancl  internally,  and  the  trunks  of  the  brachial  plexus 
of  nerves,  whioli  are  ioiuid  ul»ove  and  external  to  it. 

This  pi-occdnre  has  the  serious  fault  of  requiring  the  nerves  and  vessels  to 
be  puUeti  or  flragired  with  more  or  less  of  violence,  and  to  be  isolated  by 
lacerating  tfje  ('eHnlur  tissue  which  sumnuids  them.  The  operations  of 
Ihwigson  and  ChuniUrlaine  arc  therefore  to  be  preferred.  In  iK^rforming 
each  of  these  three  operations,  esj>ecially  the  last,  care  must  be  taken  that 
the  ceplialic  vein  be  not  wounded. 

Operation  in  the  ATiUaivj  Hollow  or  Armpit, — Below  the  pectoralis  minor, 
that  is,  in  the  third  part  of  its  course,  the  artery  is  quite  sujwrficial,  l>eing 
covered  only  by  the  integuments  and  deep  fascia.  Place  the  patient  on  Ids 
back,  "with  the  arm  exteruled  and  rotated  outward  (Fig.  484).  The  o]>erator 
should  stand  on  the  outer  side,  if  it  be  the  right  arm,  and  on  the  inner  side  if 
it  be  the  left  arm.  Having  found  tlie  inner  border  of  the  coraco-hnuhialis  mus- 
cle, and  the  placewhere  the  artery  pulsates, make  an  incision  two  or  three  inches 
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in  length,  ailong  the  Viiu*  iiiirKitte*!  in  tlie  Fig.  484. 

aia-ornjMin^ing  wcKxK'Ut  (Fii^.  484), divid- 
ing ibe  slcin  only.  Incise  ttie  fascia  on  a 
diftiTor.  Then  the  axilLir}-  vcui  is  to 
lie  pushed  backward  with  the  end  of  the 
director,  and  next  the  brachial  jtlexus  of 

Dtrrtts,   The  me<lian  nerve  is  now  recoij.  (^^^QllfiL    Vr; 

wizcd,  and,  being  drawn  forward,  while 

kr/ie  internal  cutaneous  and  nlnar  nerven 
«fe  pushed  backwanl,  the  artery  is  ex- 
/>oeed.    Cautiously  separate  the  arter}' 
from  the  vein,  which  18  pushed  backward, 
■Dei  the  nerves  that  Burronnd  it.   Pass  the 
Jtoedlu  irorn  behind  forward. 

The  axillary  artery  wa^i  ligatured,  for 
^1^^  lirst  time,  on  Januar>'  1<,  1815,  by 
P^Ir.  R.  Chamberlaine,  of  Kingston,  Jaruaica,  for  an  ancurifim  of  the  left 
^^illa,  occasioned  by  a  wound  with  a  cutlass,  received  October  5,  1814.  The 
^^i^^ratiou  proved  successful. 

Ligation  op  the  Brachial  Artery. — The  brachial  artery  passes  down 
^Vie  inner  side  of  the  arm,  from  the  lower  border  of  the  latis,^iiiiu,s  dm-s'i  to  a 
»iut  about  an  inch  below  the  bend  at  the  ellii^w,  where  it  divides  into  the 
dial  and  ulnar  arteries.    Its  course  is  indiciitcd  by  a  line  drawn  from  the 
'3  «iiiction  of  the  anterior  and  middle  thirds  of  t!ic  axilla  to  the  middle  of  the 
^*eu*\  at  the  ellxjw, 

»  Operation  in  the  Upper  Third  of  the  Arm, — Ilavini:;  jflaccd  the  patient  ou 
tiiiback,  with  the  arm  extended  an<l  rotated  outward,  make  an  incision,  two 
luobes  in  length,  alon^  the  inner  bonier  of  the  coracobruehialiH.  The  artery 
is  readily  exposed.  It  l*  *s  between  and  behind  the  median  atui  ulnar  nerves, 
the  former  to  tliC  outer  and  the  latter  to  the  inner  side.  It  has  two  venre 
*»niites. 

OftmUion  in  the  Jliddlc  Uiird. — The  brachial  artery  in  the  middle  of  the 
aftn  descends  ou  the  inner  aide,  first  nf  the  ei>ruc<H]ji*iuhijtlis,  and  afterwanl  of 
'kbicejis.  It  is  cc)vere<l  by  the  integuments  and  fascia,  and  is  slightly  over- 
^'ped  by  the  biceps.  The  internal  cutaneous  nerve  lies  suixM-licial  to  the 
*tery.  Tlie  me^lian  nerve  oblit^uely  crosses  it.  The  ulnar  nerve  is  internal 
to  it. 

The  arm  Iteing  extended  at  right  angles  to  the  trunk,  and  held  supine, 

'ifc-  course  of  the  artery  may  be  ascertained  by  its  pulsations  ;  by  the  internal 

l^o^ivhi  of  the  bicejfs  and  eoracobrachialis ;    by  the  median  nerve ;    and  by 

u  une  above  described.     The  steps  of  the  ojjeration  are  as  tbllovvs :    (1)  The 

taneciis  incision  is  4  centimetres  (about  1.J  inches)  in  length  along  the  inner 

►pier  of  thebicejis,   (2)  The  hireps  is  dniwii  outward  with  a  retmctor.   The 

4£\lian  nerve  is  seen  lying  immetliately  upon  the  artery.     (3)  The  mfrlinH 

is  detache<i  fmm  the  sheath  and  di'awn  emtwanl  by  a  strabismus  liook 

ASh)\  the  ifhaifh  of  (he  artery  is  then  opened  •,    it  lies  between  two  veins 

comites).     The  anu  is  now  flexed,  the  artery  isidated,  and  tlie  ligature 

fl  from  without  inward.    Sometimes  the  brachial  artery  divides  into  the 

^ilriar  and  radial  arteries  in  the  upper  third  of  the  arm  ;  the  radial,  in  that 

commonly  runa  raoi-e  superficially  and  externally  (upon  the   biceps), 

ile  the  nlnar  appears  conspicuourtly  small  (Esmarch). 

OpfTfittoji  tit  the  r^Knc. — The  brachial  arten',  at  the  elbow,  lie-s  in  the  een- 
ln?of  a  triiuiguhir  s{>ace,  formed  externally  by  the  supinator  longiis,  and  in- 
lemftlly  by  tlie  pronator  radii  teres.    (1)  The  cutaneous  incision  is  made  4 
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fentinietre«  (about  IJ  iiulies)  in  length,  and  5  millimetrea  (a  fifth  of  au  inch) 
to  the  inner  side  of  the  tendon  of  the  bieepft ;  c«i*efiilly.  st»  m  not  to  injure 
the  niedmu  veiu,  which  is  drawn  downward  (Fig.  486).    The  bicipital  fascia 


Fig.  485. 


Pig.  486. 
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18  divided.     Iinniediatoly  beneath  it  is  the  arten*,  lying  on  the  brachialia 

antioii.s  muscle,  and  between  the  veuae  eomites.     Tlie  nietrian  nerve  lies  a  few 
inillimeti\»  inward,  and  passes  beneath  the  pronator  radii  teres  (Esmarch). 

Ligation  of  thb  Radial  Artkry. — Although  the  nwlial  arterj-  is  smaller 
than  the  ulnar,  it  direetl3'  continues  the  course  of  the  brachial  artery,  and 
runs  in  a  line  drawn  from  the  middle  of  the  bend  at  the  elbow  to  the  inner 
side  of  the  styloid  process  of  the  radius.  It  is  8ui>erticial  in  nearly  all  its 
course.  The  radial  nen'e  lies  on  its  outer  or  radial  side.  It  has  two  veu» 
comites. 

Opa'ution  in  thellpper  77(//v/. — Having  extende<l  the  arm  in  a  supine  {position*, 
and  having  raised  the  superficial  veins  by  compressing  them  above,  make  au 
incision  through  the  skin  and  siijierficial  fascia,  two  inches  in  lenejth,  along' 
the  iiuier  margin  of  the  Hnjtinatnr  longuw,  if  this  is  recognized,  or  ui  the  line 
just  indicateil.  Raise  the  dee|»  tascia  nu  a  grooved  director,  and  divide  it. 
Flex  the  forearm  s<^me\vhat,  to  relax  the  musoles;  then,  drawing  the  supinator 
lougus  aside,  the  sheath  of  the  artery  is  exiH>setl,  Pass  the  needle  from  with- 
out inward  (Fig.  487). 

FiR.  487. 


I 


LtK»tloD  of  the  ni<Uftt  iirtfrr  ta  lu  ipp^r  third.    (ii^dUlot) 


OjftTtition  hi  the  Ijowa-  Third. — Here 'the  artery  lies  very  superficial,  be- 
tween the  tendons  of  the  supinator  longus  and  liexor  caq^i  radial  is,  and  ita 
pulsations  are  very  distinct.  The  foi-earm  being  supine  and  the  hand  forcibly 
<ixtende<l,  to  show  the  tlexor  tcmlnn,  make  u  light  incision,  two  inches  in 
length,  on  the  ruflial  side  of  the  tiexor  carjti  radialis  tendon.     Cautiously 
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raise  the  dee}.»  fascia  on  a  director,  aud  divide  it.  This  brings  into  view  the 
artery  with  its  vena*  comites,  and  the  radial  nerve  \y\n^  on  its  outer  or 
TSidlal  side  (Fig.  488).    The  ueeille  may  be  pa^ssed  in  either  direction. 


Fig.  488. 


Ltgktlon  or  the  ruliU  artvry  In  It*  lower  third.     (S^dlllot  ) 

Operation  ow  the  Dorsum  of  (he  Wrist. — Below  the  styloid  process  of  the 
radiu.s,  the  artery  niun  in  thL*  trroovc  between  the  upi*er  extremities  of  the 
first  nictacarpiil  Donos,  and  a  tibrons  band  separates  it  from  the  tendons  of 
the  thumb  (r  ig.  489).    It  may  be  ligatured  just  before  it  forms  the  deep 

Fig.  4S9. 


I 


UgaUoB  of  Ui«  rmdlal  artory  oa  th«  ilonaiD  of  lbs  wrUt,    (SMIIlot.) 

palmar  arch ;  or  a  little  below  and  liehind  the  extremity  of  the  styloid  prooefls 
of  the  nwiius,  as  it  passes  under  the  I'xtensor  muscles  of  the  thumb,  l)etween 
the  extensor  prinu  interiKKlii  and  tlio  oxtens<:ir  ntM-undi  intornodii  pollicis. 
To  tie  the  arterj'  at  the  fommencenK'nt  of  the  defp  putuuir  orrh^  make  an  in- 
cision, one  inch  in  lenu;th,  alonj^  tbc  ulnar  bonlor  nt'  the  extensor  secundi 
iotemodii  jx)llicis,  at  the  an^le  tonm*il  by  the  tii-st  two  metacarj>al  bones, 
taking  care  not  to  wound  the  supei-Hcial  veins,  and  the  artery  is  readily 
•JteiMJsed.  To  tie  the  artery  below  ami  bohinti  the  sti/hid  process  of  the  raditts^ 
place  the  hand  between  pronation  and  i;npination,  the  tliuinb  ntrongly  abducted 
so  A8  to  render  its  extensors  pi-oiniiK'nt.  Tlu'u  nuiko  a  liLrbt  incision,  one  inch 
in  length,  lH?tween  the  tendons  of  the  two  extensors,  (•(►ninii-ni'inj^  at  the  lowei 
extremity  of  the  radius,  and  continued  m  a  line  with  the  axis  of  the  first 
metacarpal  bone.  Avoid  the  superficial  vein  of  the  thumb.  Dniw  the  ex- 
jtensor  ossis  metacarpi  polliois  outwanl,  and  the  extensor  secundi  inteniodii 
|lollicis  inward,  thus  bringing  into  view  the  artery  and  its  accompanjing 
veins  (Fig.  489). 

LiOATioN'  OF  THE  Ulxar  AnTKTiY. — The  ulnar  artery  is  the  larger  of  the 
two  terminal  bmnchos  of  the  bnu'hial.  It  ('n>HHert  the  forearm  obliquely  to 
the  eonunenceinent  of  its  middle  tliird  ;  it  thoii  descondM  on  the  ulnar  side  of 
the  liml)  to  the  wrist,  cros^os  over  the  nnnular  liLrauieitt,  and  foiTiiri  the  nuper- 
ficial  palmar  arch,  which  tenainittcs  by  iuu.siulating  with   the  supcrtieialis 
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vol»».     lis  courao,  in  itii  lower  part,  is  iiulicutod  by  a  lino  di-awii  from  the 
inner  condyle  of  the  humerus  to  the  external  side  of  tlie  pwilorm  bone. 

0//trutiun  in  Uw  Upper  Tfiird. — The  tbivann  nhould  be  ni  u  supine  jwaition, 
with  the  hand  strongly*  extended  and  iuolineil  to  the  nidiMl  mde.     (1)  Tliei 

cutaneous  hicision  commenees   8   centimetres 
Pig.  490.  (about  IJ^  inches)  bt'low  tlie  fohl  <>f  tJie  ellx>\\\ 

and    nuis  4  centimetres  (alx>ut  IS    inclie*)  ^i 
along  a  lino,  which,  iu  the  Bupine  position,  ^| 
separates  the  ulnar  from  the  central  third  of  ^^ 
the  anterior  surface  of  the  forearm  (Fig.  490). 
(2)  AtYor  <fivldhig  the  fascia  of  the  forearm,  the 
inter\*iil  Ix'tweon  the  l»elliesof  the  flexor  carpi 
nlimrifS  and  flexor  Hublimis  digitorum  ia  to  be 
sought  tor,  and  enlarged  with  the  tiji  of  the  ^_ 
index    finger  and   a    blunt    hook.      (3)    At^| 
tlie    bottom   lies  tlic  orfery^  with    it*  veni^ 
com i ten  ;  on  it.s  uhiar  side  liei;  the  ulnar  nerve 
(Eemnrch).     Isolate  the  fli-tery  b}'  flexing  the 
foivarm    slightly,   and    the    hand    t*t  rongly, 
Pasfl  tlie  nee<lle  from  within  outward. 
Operation  in  the  Lower  Uiird, — The  ulnar  artery,  in  the  lower  third,  is  cov- 
ered by  the  dt»ep  fascia,  and  has  upon  its  inner  or  ulnar  side  the  flexor  caqn 
ulnaris  and  ulnar  nerve,  and  upon  its  outer  side  the  flexor  nublimis  digitorum. 
rin.ce  the  foreann  supine,  and  extend  the  band  so  as  to  make  prominent  tlio 
tendon  of  the  flexor  carpi  uliuiris,     (1)  The  rft/aiteott^  iheision  is  made  3 
centimetres  (^al>out  IJ  inches)  in  length,  on  the  nuiial  side  of  the  tendon  of 
the  flexor  carpi  ulitaris,  which  is  inserted  into  the  pitjifonu  boue  (Fig.  491). 

Fig.  401. 


Llh'fttloB  of  Ui«  Binar  ariory  at  tbo  Jano- 
foro&ra.     (S^dlUoi.) 


I 


LlgmSon  of  the  nloar  Artaiy  above  Ihi*  wrial.    (HMUlot.t 

(2)  The  ffajitrficia!  bif/er  of  thefim^a  iy{  the  t'orearni  is  to  be  cautiously  divide<l 
in  like  manner  the  tttrp  layer,     (3)  The  arten/,  accom]taniotl  by  two  veins 
(venie  comites),  lies  between  the  tendons  of  the  flexttr  carpi  ulnaris  and  the 

innermost  tendon  of  the  flexor  sul>- 
Fig.  49'J.  _^^^imm^^^^     Vunh  liigitonim.     On  its  uhiar  sitle 

liL^s  the  nhiar  nerve  (Etimarch). 

Oper^fdoit  biloic  the  On  Ptsifonne. 
At  the  wrist,  the  artery  runs  ou  the 
nulinl  side  of  the  pisiform  bone.    The  ^d 
liand  lieiiiLT  turned  backward,  make  u  ^| 
slightly   curved    incision   about   two  " 
inches  in  length  and  with  concavity 
looking  inward,  on  the  radial  side  of 
the  itisitbnn  bone,  thn>ugb  the  skin 


I 


Lkfatloa  of  the  alnar  arl^f?  hclow  the  pblfom  booe. 


anil  adipose   tissue.      The  arterj'  is 
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0eat<Ml  deeply  in  a  groove,  and  the  di^eotioii  should  be  continued  along  the 
aide  of  the  os  jjisilbrme  until  the  veti^el  is  hrought  into  view.  The  latter  part 
of  the  dLssection  will  be  facilitated  by  slightty  flexing  the  hand  (Fig.  492). 
Pass  the  needle  under  the  artery  Irom  within  outward. 

LiOATioN  OF  THE  Abimdminal  Aorta. — The  alKlominal  norta  lies  in  front, 
aud  rather  to  tlie  left  Ki4ie,  of  the  botlies  of  the  vertebiu',  having  the  vena 
cava  a^seendeuH  on  its  right  bide,  the  8yin|iuthetie  nerve  ou  ita  left,  and  the 
hft  lumbar  veins  behind.      It  niay  be   ligatured 
alK>ut  one  inch  above  ltd  bifurcation  at  the  fourth  ^^e-  493. 

lumljar  vertebra. 

C(Kt}>ers  Opiration  (Fig.  493), — Place  the  patient 
on  bin  buL'k,  with  knees  drawn  up  and  legu  flexed. 
Make  an  inrlsiou,  three  inches  in  length,  along  the 
linea  alba,  the  middle  of  it  being  on  a  level  with 
the  umbilicus,  but  a  little  to  the  left  thereof,  and 
ojten  the  f)eritoneuni.      Purth  tlie  intestinefl  aniile. 


To  IllaBlraiM  Cooper**  method 
of  IjriDtf  tlin  ftbdonluBl  aorU-  <S4- 
dUloL) 


find  the  arterv  b}*  its  T»ul?*ationf,  and  with  a  linger 
uuil  scratch  through  the  jMjritoncuui  covering  it  on 
the  left  side.  Pas8  the  neeille  from  left  to  right, 
taking  care  not  to  embrace  the  sympathetic  nerve, 
and  not  to  injure  the  vena  cava. 

Murraf/'s  Operation, — Murray  made  an  elliptical 
incision  on  the  left  side,  six  inches  in  length,  fmm 
the  cartilage  of  the  tenth  rib  downward,  and  with 
its  concavity  forward,  to  within  an  inch  of  the  an- 
terior jjuj>erior  spinous  proccMs  of  the  ilium.  The 
tissues  were  then  carefull}-  diviiled  to  the  perito- 
iioum,  which  was  raised  fi-om  tlio  iliac  fossa  and  psoas  muscle,  when,  with 
^reat  difliculty,  and  by  scratching  with  the  end  of  a  dih?ctor  as  well  as  with 
Uie  finger  nails,  riM)m  was  made  to  jwiss  the  ligature  around  the  artery,  which 
"Was  tie^l  three  or  four  lines  above  its  bifurcation.  The  patient  died  in  twenty- 
three  hours. 

The  abdominal  aorta  was  ligatured  for  the  first  time  in  1817  by  Sir  Astley 
C'0(j|)er.  Xcxt  it  was  ligatured  by  JamcH,  of  Exeter,  in  1829 ;  by  Murray, 
at  the  Cape  of  UotHl  Hope,  in  1834;  by  Montein),  at  Rio  Janeiro,  in  1842; 
by  South,  in  1856;  an<l  since  that  time  by  Hunter  McGnim,  of  Richtnond 
(1868),  by  Stokes,  by  Watson,  aud  ]>y  both  Czcrny  of  Vienna  and  Czcrny 
of  Heidelberg,  making  in  uU  t4.'n  opcmtions  with  ten  deaths.  The  most 
intercstinff  ot  these  eases  was  Monteiro's,  in  which  the  aorta  was  tied  for 
a  large  fiuee  aneurism  on  the  lower  and  right  side  of  the  abdomen.  The 
incisions  were  ma<le  much  us  in  Murray's  ciW"*e,  and  the  artery  was  ligature*! 
with  great  difficulty.  The  patient  tlied  from  secondary  hemorrhage  ou  the 
tenth  day. 

Ligation  of  the  Common  Iliac  Artery. — Surgical  Anatomy. — The  com- 
mon iliac  arteries  begin  at  the  bifurcation  of  the  abdominal  aorta  on  the 
letl  side  of  the  body  of  the  fourth  lumbar  vertebra,  a  point  directly  behind 
the  left  side  of  the  umbilicus.  They  vary  in  length  from  three-fourths  of  an 
inch  to  three  inches,  averaging  nlxiut  two  inches  (L,  Holdcn).  They  diverge 
from  each  other,  and  run  downward  and  outward  on  each  side  to  tlie  margm 
of  the  pelvis  opposite  the  sacro-iliac  synchondrosis,  where  they  in  turn  eac*h 
divide  into  the  external  and  internal  iliac  arteries.  The  artery  on  the  right 
side  has  on  an  average  the  same  length  as  the  artery  on  the  leftside  (L. 
Ilolden).     But  the  surgical  relations  ot  the  two  arteries  are  not  identieaL 
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Fig.  494. 


Tlie  right  common  iliac  artery  is  covered  in  front  by  the  peritoneum,  the 

ileum,  and,  at  its  termination,  by  the  ureter. 
The  two  common  iliac  veins  pass  behind  it,  and, 
near  its  origin,  the  interior  vena  i-ava  and  the 
right  common  iliac  vein  lie  on  it6  outer  side. 

The  left  common  iliac  artery  is  covered  ante- 
riorly by  the  j>eritoneum,  the  rectum,  and  the 
euj)erior  hemorrhoidal  artery,  and,  at  ita  termi- 
nation, by  the  ureter.  The  left  common  iliac 
vein  is  on  the  inner  side  and  also  behind  the 
artery  (Fig,  494). 

Operation. — Place  the  imtient  on  his  back,  but 
inclining  to  tlie  opi)OHitc  side.  The  course  of  the 
vessel  can  be  ascertained  b3'  dmwing  u  line  from 
the  umbilicus  to  the  middle  of  Poupart's  liga- 
ment. Make  an  incision  through  the  integu- 
ments and  superficial  fascia,  commencing  just 
anterior  to  the  end  of  the  eleventh  rib,  downward,  one  iiieh  and  a  lialf  within 
the  anterior  superior  spinous  proi'css  of  the  ilium,  and  terminating  just  above 
the  internal  abdominal  ring  by  a  sharii  curve  upward  and  inward  (Fig.  495). 

Fig.  496. 


Showing  tb«  nUtloa  of  tli*  connioD, 
•Xtoroal.  kod  lotoroftl  Iliac  »rt<*rles  to 
Cbelr  ftcc«npaJi7tafT  toIbb.     {ttj^tlitlol.) 


P^iowlng  as  op«ratlott  perfonn^d  by  finrgeoD  J.  Ct  ■;;  .  T.  8.  Army,  for  lying  Uia  Ufl  latonittl  ud 

iDon  lllftc  ftrt«rte«.    From  a  pliotuifraph  of  ihv  cadaver.    Tbo  woand  of  opfrttioa  w%%  B«ven  inoliea  lo  leagth. 
aa  account  of  llio  eas«,  «««  M«dtral  aod  Surgical  Hlatury,  oto.  Secoad  Sarjclcal  Voloine,  p.  SS4. 


For 


The  entire  length  of  the  incision  is  about  seven  inches.  Next  di\nde  the  three 
abdoniinul  muscles,  and  cautiouHly  separate  the  fascia  transvcrsalis  from  the 
}»critoneum*  beginning  at  the  upper  part  of  the  wound  where  the  adhesion  is 
slightest.  Now  ccntly  raise  the  ]^»critoiieum  from  the  iliac  fossa,  and  press 
it  inward  towartl  the  pelvis.  Find  the  external  iliat'  artery  by  its  pulsa- 
tions, and  carry  tlic  tiriijer  alonir  tltat  veascl,  still  detaching  the  peritoneum, 
until  the  foniiuon  trunk  is  reached.  Tlien  the  ureter,  in  front,  is  carefully 
pushed  a)>ide,  and  the  needle  is  passwl  from  within  outward. 
There  is  great  danger  of  tearing  the  i»eritoncum  while  eti'cctiiig  the  detach- 
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ment  of  it  from  the  fascia  transversalia;  and,  in  orrler  to  avoid  this  accident, 
the  work  of  separating  the  fascia  transvenialiH  from  it  should  be  begun  high 
up  in  the  wound  of  o|)eration,  whei-e  the  attachmentft  are  the  weakerit. 
iVgaiu,  there  is  i^reat  danger  of  rupturing  the  j>eritoneum  while  separating  it 
from  the  iliac  Tos-sa ;  and,  in  onler  to  avoid  this  accident,  the  i>eritoneum, 
with  the  intestines  inclosed  therein,  should  be  cautiously  ralf*ca  up  on  the 
Ikulms  of  an  assistiint  standing  on  the  other  side  of  the  patient,  while  the 
operator,  with  his  fingers,  gently  severs  the  attachments. 

The  common  iliac  artery  was  lieature<l  for  the  first  time  in  1812,  by  Phk 
ftisaor  William  (libson,  of  IMiilatlclphia,  for  hemorrhage  from  a  gunshot 
wound  ;  but  the  patient  died,  thirteen  daysatU»r  the  operation,  from  a  renewal 
of  the  bkHHlin^.  This  artery  was  litcaturcd  for  aneurism  for  the  first  time  in 
1827,  by  Dr.  Valentine  Mott,  of  ^ow  York;  the  patient  recovered.  The 
statistics  which  have  been  collected  show  that  the  common  iliac  artery  has 
boen  ligatured  about  sixty-eight  times,  with  only  sixteen  recoverios. 

LiOATioN  OF  THE  INTERNAL  Iliac  Artert. — Surglcal  Anatomy, — The  internal 
iliac  artery  iasues  from  the  common  iliiic  at  the  sacro-iliae  synchondrosis.  It 
runs  downward  and  forward  to  the  um)er  margin  of  the  gi*eat  sacro-sciatic 
foramen.  It  usually  ia  about  one  inch  and  a  half  in  length-  It  is  in  rela- 
tion, anteriorly,  with  the  ureter,  which  sejisirateri  it  from  the  peritoneum ; 
poateriorly,  with  the  internal  iliac  vein  and  the  hmilx>-«icral  nerve  ;  it  resta 
on  the  sacral  plexus  of  nerves  and  the  pyriformis  muscle;  on  the  left  side  it 
i*  overlapped  ov  the  rectum. 

Ojwration. — 'f  he  steps  of  the  procedure  refjuired  to  expose  the  internal  iliac 
ai-tery  are  identical  with  those  emjiloycnl  to  expose  the  common  iliac  artery 
{Pig.  475).  The  neetlle  should  be  pjisseil  from  within  outward,  keeping  itd 
r>oint  close  to  the  artery,  to  avoid  injunng  the  internal  iliac  vein,  which  lice 
Wiind  and  to  the  iinier  side  of  it.  Tlie  internal  iliac  arter}'^  may  also  be 
ligatured  by  making  an  incision  ^vc  inches  in  length,  half  an  inch  outside  of, 
4nd  paitiUel  to,  the  epigastric  artery,  as  was  pnurtiscd  by  Stevens.  Finally, 
it  may  be  ligatured  bv  making  an  elliptical  mcision  seven  inches  in  length, 
wmmencing  two  inches  to  the  right  or  left  of  the  umbilicus,  according  to 
the  case,  and  endhig  near  the  external  aixlominal 
nDj?,  with  its  convexity  towaixl  the  ilium  (WHiite).  Fig*  496. 

The  internal  iliac  artery  was  ligatuivd  for  the  first 
time  in  1812,  by  Steven:*,  of  Santa  Cruz ;  the  opera- 
tion proved  successful.  Since  his  time,  the  opera- 
tion has  been  fre<iuently  repeatetl,  the  whole  luim- 
l>er  of  cases  being  about  twenty-seven,  with  eight 
recoveries. 

LWATION    OP    THE    GLUTEAL    ArTKRY,  —  &'Mr^tW// 

Atiti/om}/. — The  gluteal  artery  emerges  from  the 
]»el\is,  through  the  upyter  margin  of  the  gi*eat  sacro- 
]»chiatic  foramen,  and  at  the  upper  bonier  of  t}ie 
pyriformis  muscle.  It  is  covered  by  the  gluteus 
niaximus  muscle.  It  is  accoin[iaTncd  by  two  veins, 
and  by  the  gluteal  nerve. 

O/trratkm. — A  line  drawn  from  the  posterior 
superior  spinous  prrn-ess  of  the  ilium  to  tlie  apex  of 
the  trochanter  major  indicates  the  course  of  the 
artery.  Place  tlie  jmtient  on  liis  l)elly,  with  his 
thitih  i'xtentle<l.  Make  an  incision  four  or  five 
imJies  iu  length,  on  the  line  just  mentioned,  through 


LlgRtlon  of  th*  )*<n  glutPAi  ftr> 
I«i7.  iPulUn.l  A.  ljlat«u  nUKW 
mua.    B.  Ulat««l   arUry.    C.  01»- 
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the  skin  and  subcutaneous  adi[tose  thano  (Fig.  496).     It  will  run  parallel  witl 
the  tibroH  of  the  gluteus  uiaxinius  muscle,  which  should  be  separated,  and 
tinger  intrcniuced,  in  onler  to  tiiid  the  artery  hy  ita  pulsatioue.     Then  sep 
rate  the  pyrilonnis  and  gluteus  niedius  muscles,  between  which  it  lies,  and 
the  borders  of  which  cover  it.     Isolate  the  artery  i'rom  its  vente  coniitee,  and 
paae  the  ligature  around  it,  taking  care  not  to  include  the  gluteal  nerve.         ^ 
The  gluteal  arterv'  wa-s  tie<i  in  18()H  by  ]kll,an(l  in  1833  by  R.  CarmichaeU^ 
since  that  time  the  procedure  hun  been  repeated  by  several  others,  and  may 
now  be  considered  an  established  operation. 

Ligation  of  the  Ischiatic  Artery  (Fie.  401).— Surgical  Anatomy, — The 
ischiatic  artery  escapes  fix»m  the  pelvis  through  the  great  sacro-ischiatio 
foramen,  ImHwccu  the  pyrifonnis  and  coceygeus  muscles,  and  descends  in 
the  interval  between  the  ti*ochanter  major  and  the  tuberosity  of  the  ischium. 

It  is  separated  from  the  gluteal  artery  by  the 
Kg.  497.  pyriformis  muscle,  and  is  covcre*!  by  the  gluteus 

maximus.  It  is  accompanied  by  the  ischiatic 
nerves,  and  by  a  vein  whieli  lies  at  its  i>osterior 
and  inner  side. 

Oprrotioii, — The  centre  of  a  line  drawn  trom 
the   posterior  s^uperior  spinous  process  of   the 

^w■a"7  f       ilium  to  the  tuberosity  of  the  ischium,  indicates. 

\jOf^W  /       the  j)omt  where  the  artery  passes  out  frt)m  the 

\^      ^       '       iielvic  cavity.     Place  the  patient  ujon  his  belly. 
Make  a  lon^itu<Hnal  iueLniou  two  inches  long, 
Lif •tioB  of  the  uehUMc  Mt*r7.         the  oeutrc  of  which  corresponds  to  the  i>f>int  of 

emergence  of  the  artery,  as  iust  deserilieiL 
Divide  successively  the  skiiu  the  cellulo-adipose  tissue,  and  the  fibres  of  tho 
gluteus  majcimus  muBcle,  The  artery  is  to  oe  found  on  the  inner  side  of  the 
nerves,  and  must  bo  carefully  sej»aratcd  from  tho  vein.  The  position  of  the 
artery  is  to  ho  ascertained  b^*  inserting  a  finger  into  the  wound  and  feeling 
its  pulsations. 


Fig.  408. 


Ligation  of  the  Interxal  rruic  Artert  (Fig,  498). — Surreal  Anatomy. — 
The  intennil  jiudie  artery  is  the  smaller  of  the  two 
tenuinul  branches  of  the  anterior  trunk  of  tJie  in- 
ternal iliac.  It  descentls  in  front  of  the  ischiatic 
artery  to  the  lower  border  of  the  givat  saciY>-isi'h!a- 
tic  foramen.  It  emerges  from  the  pelvis  through 
the  great  saero-ischiatic  foramen,  below  the  pyri- 
formis muscle,  crosses  the  spine  of  the  ischium,  and 
re-enters  the  pelvis  through  the  lesser  sacro-ischiatic 
\   iVjAkL^  foramen",   it   then   crosses   the   internal   obturator 

'^.  m.Jimf^^  muscle  io  the  niiiuis  of  the  ischium,  being  situate^l 

ahout  an  inch  iVoui  the  margin  of  the  tulierosity, 
ami  l>innid  down  by  the  obturat<jr  fascia;  it  next 
ascends  the  ramus  of  the  ischium,  enters  between 
the  two  layers  of  the  dee|j  perineal  fascia,  and 
rises  along  the  ramus  of  the  os  ]>ubiH.  At  the  sym- 
physis it  pierces  the  anterior  layer  of  the  deep 
perineal  fascia ;  and,  very  much  lessened  in  size,  it 
reaches  the  doi-sum  of  the  penis,  along  which  it 
runs  to  supply  that  organ,  under  the  name  of  the 
artcria  dorsalis  penis. 


\ 


Ufitloii  of  tho  iuteraftl  poillo 
artery. 
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operation. — (1)  Tho  artery  may  be  HgatiiriHl  on  it^^  emei^ence  from  th<> 
groat  sacro-ischiatic*  tbranieu  by  making  the  same  iucisioiifl  a^  those  cmi>loycd 
for  exposing  the  isehiatic  artery ;  the  pudic  artery  is  found  a  little  internal 
tliereto,  accompanie<l  by  itji*  veiue  comites  and  by  the  internal  pudic  nerve. 

(2)  The  artery-  may  be  ligatured,  hi  the  jK-Tineuiii,  as  it  ascends  the  ramus 
of  the  ischium  and  os  pubis.  Draw  a  line  from  the  ujiddle  of  the  pnlKv**  to 
the  inner  border  of  the  tulxir  isohii.  Phice  the  patient  in  the  position  for 
lithotomy ;  make  an  incision  two  inches  in  length  along  the  ramus  of  the 
pubis,  near  the  arch ;  by  careful  dissection  tlie  artery  is  found  running  along 
the  inner  border  of  the  rsimus,  where  it  may  be  separated  from  its  venre 
comites  and  the  internal  pudic  nerve,  and  where  a  ligature  may  be  ap[»lieil. 
Care  must  be  taken  not  to  wound  the  corpus  cavernosum. 

LiQATios  OF  THE  Arteria  Dohsaijs  Pkxis. — This  artery  attains  the  dopauni 
of  the  penis  by  ascending  between  the  two  cruni  and  the  sympliysis  pubis, 
and  runs  forward,  through  the  ausfjensory  ligament,  in  the  groove  of  the 
corpus  caveniosum  to  the  glans,  distributing  branches  in  its  coui'so  to  the 
IhhIv  of  the  organ  and  to  Sie  uitegmnents.  It  is  enveloped  in  the  subcuta- 
iiei>us  fascia;  and  is  accompanied  by  tlie  dorsalis  penis  nerve  and  vein, which 
fstructures  must  not  l)u  injured  in  expOHing  and  ligaturing  the  artery. 

Of>traiio}u — Make  an  incision  three-fourths  of  an  inch  in  length,  commenc- 
ing two  inches  in  front  of  the  puW,  and  exactly  in  the  median  line,  through 
the  skin  and  the  sui>ei"ticial  lamina  of  the  subcutaneous  lavcr.  Thereby  tlie 
artery  is  fully  exposed,  Pjiss  u  small  artery  necclle  around  it,  carefully  uvoid- 
iog  tlie  vein  and  the  nei've  which  accompany  it. 

LiUATiON  OF  THE  EXTERNAL  Iliac  Artery. — Surglcal  Anatomy, — The  extern 
nal  iliac  artery,  on  each  side,  runs  oblicpiely  downwanl  along  the  inner  border 
of  the  woaa  muscle,  from  a  point  opposite  the  aacro-iliac  synchondrosis  to  the 
fentoral  arch,  whei-e  it  becomes  the  fenioi*al  artery.  In  front  it  is  in  relation 
with  the  spermatic  vessels,  the  i;>eritoneum,and  a  thin  layer  of  fascia,  derived 
from  the  iliac  fascia,  which  envelops  the  artery  and  the  ac(om[tanyini;  vein. 
At  its  commencement  it  is  crosseil  by  the  ureter ;  atnl,  near  its  termination,  by 
the  crunil  branch  of  tlie  genito-cruntl  nerve,  and  the  circuniHex  iliac  vein. 
Posteriorly,  it  is  in  relation  with  the  external  iliac  vein,  which  gradually 
iMSsee  to  ltd  inner  aide,  where  it  is  found  at  the  femond  aivh.  Externally,  it 
lies  against  the  psoas  muscle,  from  which  it  is  separated  by  the  iliac  fascia. 
Internally',  below,  passes  the  vein,  as  just  stattnl ;  and,  curving  along  its  nide, 
the  vas  deferens.  It  is  surrounded  throughout  its  entire  coui*se  by  l^'nipliatic 
ve&6els  and  ganglia.  Xear  its  tennination  it  sends  otl*  two  branches,  the  epi- 
gastric and  the  circumflex  iliac  arteries.  It  is  about  four  inches  in  length, 
ftud  its  course  corresponds  to  a  line  drawn  from  the  left  side  of  the  urabilicus 
to  a  iH»iiit  mill  way  l>etween  the  anterior  superior  spinous  process  of  the  ilium 
and  the  symphysis  p\ibi8.  It  may  be  lii^atured  in  any  part  of  ita  coui'se,  ex- 
cepting at  its  upj>er  atid  lower  extremities. 

Ab*n)tthjs  Operation, — An  incision  about  three  inches  in  length  was  made 
through  the  integuments,  in  the  dirertiori  of  the  ai^ter}',  beginning  a  little 
above  Poupart's  ligament,  and  more  than  half  an  inch  on  the  outside  of  the 
upper  pmrt  of  the  al><lominal  ring,  to  avoid  the  epigastric  artery.  The  apon- 
euixVis  of  the  external  oblitjue  nuiscio  being  expose<I,  was  next  divided  in  the 
iliret^tion  of  the  external  wound.  The  lower  part  of  the  infernal  ohlitjue 
rouscle  was  tluis  uncovere<l,  and  the  finger  being  introduced  below  the  infe- 
rior margin  of  it  and  of  the  transvei-s;ilis  muscle,  thej'  were  divided  with  the 
crooked  bistoury  for  al>out  one  inch  and  a  ]\i\\^,  Mr.  Alwrnethy  now  intro- 
duced his  finger  beneath  the  bag  of  the  peritoneum,  an<l  carried  it  upward 
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by  the  fnde  nf  the  jwoas  niusdo,  so  as  to  toucli  the  artorj'  about  two  iiich< 
jinove  Poupart's  liganieut.  He  took  care  to  disturb  the  peritoneum  as  littli 
iis  possible,  detuchiiig  it  to  no  gi-eater  extent  than  was  requisite  to  adsiit  hi*-^ 
two  tingci-s  to  tourh  the  ve-stwL  The  pulsations  of  the  ai'tery  made  it  clearly 
diKtingiiitihable.  By  means  of  an  eyed  probe  two  ligatures  were  convcvflj 
uikUt  t!ie  veKHol ;  one  of  them  was  wirriwl  ujnvard  as  far  fm  the  arfery  n,^0 
been  detached^  and  the  other  downward ;  they  were  firmly  tied,  and  the  ve^  "^ 
waa  divitied  in  the  interapaee  between  them.'  Stevens,  of  Santa  Cru2,  tied 
iifiteriml  iliac  by  an  operation  which  was  substantially  the  same  as  tha^ 
^\hcmethy. 

Sir  AsUnj  Coopn^'s  Ofwratioii. — A  semilunar  incision  is  to  be  made  thiv>^  i 
the  integuments  in  the  direction  of  the  fibres  of  the  ajx)neuro6is  of  th^  ^j- 
ternal  oblique  muscle  (Fig.  499).     One  extremity  of  this  incitiion  wi//  i^f, 

situated  near  the  anterior  superior  spinous 
Fig.  489.  process  of  the  ilium ;  the  other  will  termi- 

nate a  little  above  the  inner  margin  of  the 
abdominal  ring.  Tlie  aponeurosis  of  the 
external  oblique  muscle  will  be  ex]>osed, 
and  is  to  he  dividetl  throughout  the  extent 
and  in  the  direction  of  the  extenml  wound. 
The  fiap  which  is  thus  formed  being  raisetl, 
the  spermatic  cord  will  be  seen  pasdug 
under  tlie  margin  of  the  intonial  oblique 
and  tnuL-^verse  muscles.  The  ojxning  in 
■"^V"  m        the  fascia  which  lines  the  transverse  mu(»clc. 

through  wliich  the  sjiennatic  cord  passes 
irt  situate<l  in  the  mid-epace  between  the 
anterior  superior  spinous  proceae  of  the 
ilium  and  the  symphysis  pubis.  The  epi*^ 
gastric  artery  runs  [trecisc-ly  along  the  inner 
margin  of  this  ojiening,  l)eneath  which  the 
extiTiial  iliac  artery  is  situated.  If,  there- 
fore, the  finger  be  passetl  nn<ler  the  spermatic  cord  through  this  oj>emngia 
the  fascia  which  lines  the  transverse  muscle,  it  will  come  into  immedwte 
•contact  with  t!ie  artery^  which  here  lies  on  the  outside  of  the  external  iliac 
vein.  The  artery  aiui  vein  are  connected  together  by  dense  cellular  ti*ne, 
which  nmnt  be  separated  to  enable  the  operator  to  ]>as6  a  ligature,  by  means  of 
3in  aneurism -needle,  hctween  them  and  arouiul  the  artery.*  Care  must  betaken 
to  avoid  the  ei>iirrtstnc  arJcrv,  wliioh  runs  near  the  inner  part  of  the  incision 
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Dupu^'tren,  while  performing  this  opemtion  at  the  ITotel-Dieu,  in  the  autumn 

ic  artery.    The  hemorrliage  wa 
two  ligatnr*.vs  wort*  re<|nired.     Death  from  peritonitis  ensued 


of  1821,  wounded  Ibe  epigjistric  artery.    The  hemorrliage  wa«  so  copious 


umu    I 
tha« 


Apynrutdon. — Mr.  Xonnan,  of  Bath,  after  trying  both  modes  of  oi>emtn!gt 
i'ound  that  emiilo}'ed  by  Sir  Astley  Cooper  a  more  easy  way  of  finding  th 
artery  tlnui  the  langitnilinal  incision  practiced  by  Mr.  AlKMiiethy.     S«nm< 
Cooper  and  M.  Roux  brith  came  to  the  same  conclusion.     Mr,  Todd,  ah 
after  repeated  trials  of  Mr.  Abernethy's  and  Sir  A.  Coofier's  methods  on  ll 
■cadaver,  concluded  that  the  plan  ^commended  by  the  latter  affordeii  t] 
greater  facility  of  ufiplying  the  ligature  to  the  arteiy%  because  more  rooi 
wa,s  obtained  by  it,  and  with  h*H  disturbance  of  the  ]>eritoneum.     For  tin  _ 
reasons  Coopers  method  of  ligaturing  the  external  iliac  artery,  or  some  slight? 
anoditication  of  his  method,  has  almost  univei-sally  been  preferred,  by  si 

'  Surjcical  Otwervationa,  1804. 

'  Hodgson,  Disc&ses  of  Arteries,  otc.,  pp.  421,  422.     London,  181K. 
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gcoua  of  the  past  and  preaont  gencratioiisJ  One  of  the  best  of  thcac  moditi- 
catious  is  very  clearly  and  tensely  describetl  as  follows : — 

&march's  0]XT(Uion,'^{\)  Tlic  cutancouii  inciifwii^  which  is  1  centimetre 
(about  2  of  an  hieh^  alcove  anil  parallel  to  Poiij>art's  ligament,  8  to  10  ceutimetiHis 
(from  3J  to  4  iuclies)  \n  length,  and  glightly  convex,  begins  3  centimetres 
(about  1^  inches)  to  the  inner  side  of  the  anterior  superior  iliac  ej>iue,  and 
cn^ls  oppOHite  the  internal  inguinal  ruig  (without  exposing  the  ring  or  the 
spermatic  conl).  (2)  The  8ul>cubine<^UM  titwue,  the  thin  suiK-riiciul  turM-ia,  tlie 
aimng  tendinous  ajJoneuroBirt  of  tht'  cj-ttrnal  iiUtqiu\  and  the  muscuhir  tihivs 
of  the  internal  obliqne  arc  divided  ;  then  the  horizontal  muscular  tihrcH  oi  the 
transversalis  in  the  outer  angle  of  the  wound.  (3)  The  tliin  subjacent /a5C(ti 
b'unmyrsalis  must  be  carefully  divided.  (In  fat  subject*!  there  is  Htill  a  thin 
layer  of  fat).  (4)  The  ptTitoneum  is  carefully  pressed  toward  the  umbilicus 
with  the  tingers  bent  like  a  hook  (taking  care  not  to  strip  up  the  iliac  fancia 
trom  the  ftelvie  wall  and  with  it  the  artery).  (5)  The  artery  lies  in  contact 
with  the  inner  border  of  the  jtsijas  muscle;  to  its  inner  side  is  the  vein  ;  to 
the  outer  side  the  anterior  crund  nerve  coverc**!  by  the  iliac  fascia;  the 
genital  branch  of  the  genito-crural  nerve  croHses  the  artery  obliquely.'  Orteti 
the  sheath  ciiutiously  and  insinuate  the  needle  beneath  the  artery,  from  within 
outward,  to  avoid  trie  vein. 

The  external  iliac  artery  was  !igatun»il  for  the  first  time,  in  1796,  by  Mr. 
Abemethy,  for  inguinal  aneurism,  a  disorder  which  previously  had  always 
been  deemed  incurable.  lie  lost  his  tii-st  two  cases,  but  saved  the  third  and 
fourth.  The  oj>eratiou  was  first  i>erforraed  in  America  by  Dr.  Dorsey^  of 
Philadelpliia.  During  our  civil  war  this  artery  was  ligatured  16  times  with 
only  two  successes,  but  this  onoraious  fatality  was  due  n4>t  as  much  to  the 
liiizanls  attending  the  operation  itself,  as  to  the  inutility  of  tying  main 
arterial  trunks  for  shot-lcsioim  of  their  l>ranclies,  instead  of  securmg  the 
iajured  vessels  themselves  with  both  proximal  ai»d  distal  ligatures  at  the  scat 
ot  the  injury  ;  for  nearly  two-thirds  recover  when  the  external  iluic  arterj"  is 
ligatured  for  other  causes,  169  recorded  cases  having  given  in  all  but  61 
deaths. 

Ligation  of  thk  Epigastric  Artery. — Tlic  epigastric  artery  arises  from 
the  anterior  face  of  the  external  iliac  three  or  four  linos  above  lVmj»art  s 
ligament.  At  first  it  descends;  then,  passing  forwanl  Ifetween  the  peritoneum 
and  the  tranaversalis  fascia,  it  ascends  obliquely  in  a  line  drawn  fix>m  the 
middle  of  Poupart's  ligament  to  the  umbilicus,  to  the  l>order  of  the  sheath 
of  the  rectus.  Tliis  sheath  it  enters  near  the  lower  third  thereof,  passes  up- 
ward l>ehind  the  rectus  nniscle,  to  which  it  is  distributed;  and  in  the  siir>- 
«tunce  of  that  mus<?le  etids  by  inosculating,  near  the  cnsiform  cartilaijc,  witli 
the  termination  of  the  internal  mammary  artery.  It  lies  behind  the  inguinal 
canal,  to  the  inner  side  of  the  internal  abdominal  ring,  and  immediately  alx>ve 
the  femoral  ring.  It  is  crossed  near  its  origin  by  the  vas  deferens  in  the  male, 
and  by  the  n>und  ligament  in  the  female.  It  is  accompanied  by  two  veins, 
almost  to  its  origin. 

Operation. — Xlake  an  incision  through  the  integuments,  two  and  a  half  or 
three  inches  in  length,  and  hall  an  Inoh  above  and  parallel  to  Poupart  s  liga- 

'  In  one  lD8tanc«,  how»Ter,  wher«  I  tied  the  fight  external  Uiao  arterr  for  inguintl  Anenrifttu 
in  a  woman,  api«i  abont  30,  I  oncovtrod  the  artery,  and  brought  it  fully  iDl«  view  by  Uaton's 
inodificatiou  of  AberueUiy^s  lut^Uiod,  witliout  any  difficulty  whatever.  The  wound  hoa1«*d  kindly, 
although  the  ligature  was  rather  late  in  tviming  away  ;  but,  after  a  time,  pulsation  unhappily 
rtrappeared  io  the  luiuor,  and  a  relapse  occurred.  Stephen  Smith,  I  believe,  tied  the  common 
iliac  lu  this  case  afterwardn,  witti  a  fatal  result  from  secondary  hemorrhage.  Still,  I  think 
Coopnr's  operation  is  to  Ho  preffrred. 

*  Esmaroh'a  Handbook,  p.  166. 
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nietit,  TO  rhe  middle  wlicroot'  the  iniddlo  of  the  wound  should  exactly  001 
siioiid ;   OIK'  or  two  vt*ssols  in  the  sij|H.'rHciaI  fasi'lu  will  probably  reqii 
ligation.     Xext,  the  tendinous  aponeurosis  of  the  external  oblique  should 
raised  and  divided  on  a  director,  and  then  the  lower  border  of  the  inter^ 
oblitiue  aiid  transversalis  muscles  niise<l,  when,  on  tearing  through  the  fii^^ 
tranrtvei-salis,  the  artery  will  l)c  exposed  near  its  origin.    In  passing  the  nCfc^ 
around  the  artery,  l>e  wireful  not  to  include  its  veiue  eoniites. 

The  rircnmjiex  iliac  aiicnj  may  be  exposed  and  tied  by  the  same  mcisv 
After  tearing  tlirough  the  transversalis  tascia,  it  will  be  found  nmning  y« 
lei  with,  and  close  to,  Poupart's  ligament. 

Ligation  of  tue  Femoral 


Fig.  600. 


■^ 


/r. 


Akizvlx,^  Surgical  Aruttomy, — ^The  fuDwiml 
artery  descends  the  inner  side  of  the  tliidi 
irom  the  termination  of  the  externa!  ilmc 
behind  Poupart's  ligament,  at  a  point  mid- 
way between  the  anterior  superior  spinoiu 
process  of  the  ilium,  and  the  sympbvsi* 
pultis,  to  the  opening  in  the  adductor  niag- 
nus,  at  the  junction  of  tlie  middle  with  tiie 
inferior  (hinl  of  the  thigh,  when*  it  }»■ 
comcH  the  popliteal  artery. 

The  fcmoi*al  artery  and  vein  are  iucloswl 
in  H  strong  sheath,  the  fcmoj-af  or  mtr*ii 
canal^  wliicn  is  formed  to  a  great  extent  by 
aponeurotic  and  areolar  ti.s8ue,  and  bv  i 
process  of  fascia,  sent  inward  from  tlie  fa^ 
cia  lata.  Xear  Poupart's  ligament,  tlii» 
sheath  is  much  lare;er  than  the  vest^li*  it 
contains,  and  is  continuous  with  the  im:\% 
transverBalis  and  the  iliac  fascia-  If  tie 
sheath  be  opened  at  this  ]:)oint,  the  arterv 
will  be  Been  to  be  situated  in  c-jntacfnith 
tlie  outer  wall  of  the  sheath.  The  teiiionil 
vein  lies  next  the  artery,  but  st^jumited  fn^w 
it  by  a  fibrous  septum.  Between  the  vei 
and  the  inner  wall  of  the  sheatJi,  but  se| 
niti'd  from  the  vein  by  another  thin  fibrr* 
sheath,  thcn>  ii^  a  triunL:u!ar  sjmoc  in 
which  the  sac  is  protrudeS  in  femonil 
nia.  This  spiace  is  occupied^  in  the  iioi 
state  of  the  parts,  by  loose  connective 
sue  and  by  lymphatic  vessels,  which  pici 
the  inner  wall  of  the  slieath,  to  pHX-ee*]  to 
a  gland  situated  in  the  femoral  nnff. 

EchiUons. — The  upi»er  third  of  the  fcni*»- 
ral  artery  in  superticial,  beinc  coverc<l  only 
by  the  skin,  the  inguinal  glnndi*,  and  »lif 
8uj>crlicial  and  lieep  fasciie,  Tlie  lower  tvo- 
thirds  is  covered  by  the  sartorius  iwiwle- 
To  its  outer  side,  the  artery  is  first  in  relft* 
tion  with  the  ]»W)as  an<l  iliacus,  ami  tlifn 
with  the  vastus  internus.  Behind,  it  rests  ufton  the  inner  border  of  the  |«-w» 
muscle:  it  is  next  Kcjtarated  from  the  jK-ctineus  by  the  feinond  vehi,  ami  !'">• 
fiinda  \'cin  iind  artery,  and  then  lies  on  the  adductor  longus  as  far  as  it.-*  tonni- 
natiou.     Xear  the  lower  border  of  the  ud4lnc(or  longua  it  enters  an  ajK'Deu- 
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rotic  eannl,  formed  by  an  arch  ofteinliiuniH  fibres,  thrown  from  the  border  of 
the  adductor  longuu  un*l  the  border  vi'  the  oj)ening  in  the  adductor  luugnuB, 
across  to  the  side  of  the  vastus  intx^rnue.  To  its  inner  side,  it  ie  in  relation  at 
its  upper  part  with  the  femoral  vein,  and,  lower  down,  with  the  pectiiieus, 
adductor  longu?*,  and  sartoriuts. 

The   imraeillute   relutitms  of  the   artery  are  the  femoral    voui  and  two 
eiqthenoiiH  nerviw.     The  VL'iii  at  Poujmrt'ti  ligament  lie**  to  the  inner  Hi<le  of 
the  artery,  but,  lower  down,  it  gets  altogether  behind,  and  inclinofl  to  its 
outer  side.    The  short  saphenous  nerve  lies  at  the  outer  aide,  and  somewhat 
upon  the  sheath  for  the  lower  two-thirds  of  lis  extent.     The  long  saphenous 
nerve  is  situated  witliin  the  shcuth,  and  in  front  of  the  artery  to  the  same 
extent.     The  course  of  the  feniorul  artery  is  intlieated  by  a  line  di"uwu  from  a 
TKiint  midway  between  the  anterior  sup»erior  spinous  pi-ocess  of  the  ilium, 
downwanl  and  inwanl  to  tlie  inner  sitle  of  the  internal  condyle  of  the  femur. 
Operation  on  the  Common  Femoral  Artery, — (1)  The  cutaneous  incision  eoui- 
menees  at  a  point  midway  between  the  anterior  superior  spine  of  the  ilium  and 
the  83'mphysis  pubis,  two  millimetres  (one  line)  above  Poupurt's  liganjent,  and 
is  carried  downward  for  five  centimetres  (about  two  inches).     (2)  The  super- 
JicitU  fascia  is  divided.    (3)  The  subcutaneous  tissue  isdivide*!;  the  lymphatic 
^uglia  are  avoided  by  drawing  them  anide  or  by  removing  them.     (4)  Divi- 
sion of  the  fascia  lata.     (5)  The  sheath  of  the  vessels  is  opened  one  centimetre 
(about  thrce-eightha  of  an  inch)  below  foupart's  lig:iraent,  because  immedi- 
ately below  this  point  the  BUperfieial  epigastric  and  sui>erticial  circumflex 
ilia*.'  arteries  are  given  otf  (Fig.  501).     (6)  The  femoral  vein  lies  on  tlie  inner 
side  of  the  artery,  and  the  anterior  crural  uerve  on  the  outer  side  (EsmaR'h). 
I'ass  the  ucedle  from  witkiii  outward* 


Fig.  501. 


Flp.  502. 


f 

V  Operation  on  (he  Superficial  Femoral  Artery  at  the  Apex  of  Scarpa's  Triangle 
(Fig.  502). — (1)  The  cutaneous  ineision,  five  centimetres  (about  two  inches)  in 
length,  at  the  itmer  Ixinler  of  the  sartorius,  commences  six  finger-breadths 
(eight  to  ten  centimetn^,  or  from  three  to  four  inches)  below  Pouj^^iart's  liga- 


Hgitton  of  Ui*  eftranaa  femorml  trusrj,    (SMtllot.) 


Ligation  ot  th«  ■aitvrflclal  r««moral  artviy  at  U«apaiof 

KcKri>a'K  iruogte.     (SkdUloL) 


320 


INJURIES   OF   BLOODVESSELS. 


-5 


'J 


^4^ 


raent.  (2)  The  border  of  ihe  saHorius  is  exposetl  and  drmvn  oiitwani.  (3) 
sheath  is  opened.  The  feiiiorul  vein  lies  to  the  inner  nide  and  somewhat 
hind  the  artery ;  the  anterior  eruml  nerve  is  on  the  outer  side  (Egniarch).  Pi 
the  needle  from  witliin  outward,  keeping  its  point  close  to  the  artery  to  av 
the  I'emond  vein*  Should  the  saphonqus  vein  be  wounded,  it  must  be  I 
tured,  siiR-e  the  use  of  pre.sHure  to  Btop  tlic  bleeding  might  interfere  with^ 
coUftteral  cLi'C'ulation. 

Operation  on  tin.  Siiperjicial  Fanoral  at  its  Ixncer  Third. — Here  the  a 
enters  a  fibrous  sheath  formed  by  bauds  which  extend  from  the  vaj?tus  intc/n, 

tn  the  adductor  magnus  and  uMmor 
^^'  *^^*  langui*,beintr  covered  b^'  tLe  sartoriui 

muscle,  I'aseia;,  and  intcgumentii.  Y\vyi 
the  thigh  on  the  pelvis,  and  the  li'g' 
the  thigh,  and  place  the  limb  on  it 
outer  side  (Fig.  503).     (1)  Tho  nUm 
ous  iiicisioH,  8-10  centimetres  (frein 
to  4  inches)  in  length,  is  made  ovi 
the  sartorius,  in  the  middle  of  a  lii 
drawn  from  the  anterior  superior  i*pi 
nous  process  of  the  ilium  to  ihejl^ 
ternal  condyle  of  tlie  femur.    (2) 
sheath  of  the  sartorius  is  opeuea,  tl 
muscle  liberated  and  dra>\ii  outw 
until  the  posterior  wall  of  the  lut 
cular  sheath,  which  covers  the  cai 
of  Hunter,  is  exposed.      (3)  Af 
openinrj the  cana!^  the  aiiery  is  brought  into  view;  upon  it  runs  the  saplicnod 
nen'e,  and  bcliind  it  the  femoral  vein  (Rsmurdi).     The  vessels  are  uuitt^  bj 
very  dense  connective  tissue,  and  much  caution  must  be  used  in  isolatiBg' 
tlie  artery. 

Ligation  of  tkk  Popliteal  Artery. — The  popliteal  artery  commences  at 
the  opening  iu  the  adductor  ujagnus  muscle,  and  [>ii:<Tr>cr>  obliquely  doniiwanl 
and  outwahl,  through  the  middle  of  the  popliteal  space,  to  the  lower  berdtr 
of  tlic  poplitens  muscle,  where  it  divides  into  the  anterior  and  posterior  tilnul 
arteries  (Fig,  504). 

Operations. — (1)  To  ligature  the  artery  in  the  upper  part  of  its  com 

make  an  incision  thnM?  inches  in  leni 
Fig.  604.  beffuininir  at  the  inferior  third  of  the  tb 

and  contuiuing  along  the  exteninl  umi 
of  thi^  sem!-moni!)ranosu8  muscle.  IfiviJ^ 
the  skin  and  faseiie.  Separate  the  ccuint^ 
tive  tissue  with  the  finger  and  diret-t'tr. 
Now  flex  the  leg,  and  lirst  the  popliti-al 
nerve  appears;  next  the  X'oplitcal  voin.to 
its  inner  side,  and,  lastly,  the  artery  itself 
^  Pass  tlu'  needle  from  within  outwanl. 

T^  -      .  (2)  To  ligature  the  artery  in  the  Io^^t 

part  of  its  "c'ourse  (Fig.   604),  plawj  '^^ 


Ugmtion  of  tba  famonl  artnr  la  the  lendlioai  eaoftl  of 
lh«  Adductor  nniclea,   (S6dlUol.J 


Ligation  of  tbo   porUioat  arleiy  In  ihr  i., 
part  of  the  pujilUwtl  ipace.    (Sedllloi.J 


patient  on  his  belly  with  the  leg  extendi 
Jlake  an  incision  through  the  skin,  thr 
inches  long,  aomewliat  to  the  outer  side  of  the  median  line.  The  exten 
saphenous  nerve  wliich  lies  under  the  skin  must  be  avoideil.  Cautiously  divic 
the  fascia,  and  then  the  cellnloadipose  tissue  between  the  heads  of  thegl 
trocnemius  Is  to  be  sejwrated  with  the  finger,  bo  as  to  expose  the  popliti 


DBLIliATIOS   OF  ARTERIES. 


321 


the  {Kjpliteal  vein,RiKl  the  artery.    The 


to  be  (ii 


I 
I 


I 


Llg'atlon  of  thp  iiophte*!  Rrt«rf  betow  lb«  loBor  coa* 
dj-le  or  tbfl  ttblK.  (SfadUlot.j 


iien'e,  tiie  {>opmeai  vein,RiKi  tneanery.    inc  nerv 
inward,  and  the  nee<lle  passed  Frt>m  within  outward. 

(3)  To  ligature  the  iMipliteal  artery  below  the  uiternal  condyle  of  the  tibia, 
ieuiiflex  the  le^,  and  hiy  it  upon  the  outer  side.  The  operator,  stiuiding 
on   the   extenial    side  of   the   limb, 

should  feel   for  the  interna!  side  of  Fig.  BOfl. 

the  muscular  ma^s  which  bounds  the 
j)0pliteal  epace  intenially  and  lx?low. 
lie  makes  an  inciflion,  two  and  a  half 
iaclieri  in  length,  from  above  down- 
ward, from  without  inward,  and  from 
behind  forwai*d,  along  the  edge  of 
the  iutemal  head  of  the  gastrocnemius 
nniscle,  within  half  an  inch  of  the  in- 
ternal border  of  the  tibia  (Fig.  505), 
taking  care  to  avoid  the  internal 
saphenous  vein.  He  then  divides  the 
crural  ajK)neuroBisa  little  further  back 
than  the  skin,  and  introduces  a  linger  to  break  down  the  intermuscular  septum, 
the  leg  being  flexed  on  the  thigh  to  i-elax  the  muscles.  Fig.  505  represents 
the  nerve  as  seen  at  the  bottom  of  the  wound,  the  artery  to  the  irmer  side, 
and  the  accompanying  vein  drawn  outw^ard. 

Ligation  of  the  Posterior  Tirial  Artery. — The  posterior  tibial  artery 
j>asdes  obliquely  downward  along  the  tibial  side  of  the  lee,  from  the  bifurca- 
tion of  the  popliteal  artery  at  the  lower  border  of  the  popliteus  muscle  to  the 
concavity  of  the  os  calcis,  where  it  divi<les  into  the  internal  and  external 
jjlantar  arteries.  Its  course  is  indicated  by  u  line  drawn  from  the  centre  of 
tlie  popliteal  space  to  a  point  just  behind  the  inner  malleolus. 

In  the  upper  third  of  the  leg,  the  aitery  lies  very  deep,  being  covered  by  the 
'tibialis  posticus,  the  deep  fascia,  the  soleu8,  and  the 
^^trocuemius,  as  well  as  by  the  skin  and  superficml 
taseia. 

Opi'ration. — At  a  distance  of  twcKthinis  of  an  inch 
■frr>m  the  inner  edge  of  the  tibia,  make  aw  incision  not 
less  than  four  inrhea  in  length,  thn^igh  the  integu- 
mcntfi  and  deep  fascia;  with  the  index  linger  in  the 
"Wound,  detach  and  push  outwanl  the  inner  head  of  the 
gastrocnemius,  and  likewise  separate  the  attachments 
of  the  soleus,  thus  exposed,  from  the  f^osterior  surface 
of  the  tibia;  next,  whilst  an  assistant  flraws  Ihis  mus- 
cle backwaixl  and  outward  with  a  blunt  hook,  divide 
the  deep  laver  of  the  cruml  fiu^ciu  upon  a  director,  and 
search  tor  tne  art<?ry  immediately  underneath ;  separate 
the  artery  from  its  venro  comites  antl  t'vi^m  the  poste- 
rior tibial  nerve,  and  be  careful  not  to  include  cither 
of  them  wliile  jwissin^  the  needle  around  the  artery. 

In  the  iiiiilMe  third  of  the  leg,  the  artery  lies  more 
Buperficial,  running  parallel  to  the  inner  edge  of  the 
tibia,  from  which  it  is  separated  by  the  flexor  longus 
(lijgltorum  muscle.  It  is  coveivd  by  the  internal  bi")i'aer 
ot  the  soleus.  It  is  accompaided  by  two  veins,  and 
the  posterior  tibial  nerve  here  lies  on  its  hiner  side. 

0]}eration, — Three-fourths  of  an    inch  l»ehind   the 
inner   edge  of  the  tibia,  make  an    incision    parallel 
vou  lu.— 21 


Fig.  &06. 
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a,n*Tj  %X  Utn  middla  third  of  tta« 
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thereto,  three  inches  in  len^h,  through  the  inteffunients  and  deep  fasoiii.  T 
border  of  the  gnstnx'noinnis  is  to  he  drawni  haekwanl,  so  am  t<^  rxpoee  the 
soleus  (Fig.  i)6h}.  Divide  the  fibres  of  the  eoleus  on  a  director;  the  arter}*  is 
now  felt  pulsating  ulx>ut  un  inch  from  the  edge  of  the  tibia.  Xext,  divide  the 
pearl-colorwl  deep  ajtoneuroeis  which  eovere  it,  and  then  i*elax  the  i]QUiHr]e8  by^| 
rhiinging  the  position  of  the  leg.  Separate  the  artery  from  its  vente  comitei*,^' 
und  pivris  the  nerve  to  the  outer  side.  Paas  the  nitetlle  fn>m  without  inwanl, 
caix'tully  avoiding  the  veins  and  the  ner\-e,  ^ 

In  the  lower  third  of  the  leg,  the  artery  deincends  behind  the  inner  malleoluB,  ™ 
running  at  finst  parallel  to  the  tendo  Aehillis,  and  then  midway  between  the 
inner  inalleolua  and  the  tulnjmaity  of  the  os  caleis.  It  is  quite  KUjKjrfieial,  and 
in  relation  ant-eriorly  with  tLe  tendons  of  the  tibialis  jK»8tieus  and  flexor  longuti 
diffitoruni,  and,  jx>t>teriorly,  with  the  i>08t€rior  tibial  nerve.  On  each  side  of 
it  lies  one  of  the  venie  comite^. 

OfKTatio)K — Having  placed  the  leg  on  its  outer  side,  and  extende<l  the  foot, 
make  an  incifiion  two  inched  in  length,  a  finger's  breudth  behind  the  inner 

edge  of  the  tibia,  aiul  parallel  to  it,  thn:»ugh 

Ki.'.  '"7.  the  skin  and  suiwrficial  fascia.    Raise  the  dtH:p 

fascia  on  a  gi-ooveil  director  and  divide   it. 

1  Now,  turn  aside  Bome  adipose  tissue,  and  the 

!■  arterv  with  its  vente  cninites  and   the  |>osterior 

1  tibial  nerve  will  be  brought  into  view  (Fig. 

507).   The  sheaths  of  tendons  must  be  carefnjiy 

avoided.     It  is  to  be  obser\'ed  that  s<^iuetinies 

the  artery  Hcm  anterior  to  the  cutaneous  iucisioa  vii 

above  directed.  ■ 

At  the  inner  siJc  ofthr  ankle^the  arter}'  may 
Ik?  ligature*!  by  making  a  curved  incision  one 
inch  and  a  half  in  length,  midway  between  the 
inner  malleolus  and  tlie  tendo  Aehillis.  Having 
divideil  the  skin  and  superficial  fascia,  the  deep 
^m^^^  fascia  must  be  raise*!  on  a  chkivc*!  director  and 

^^^^tf  fitely  oi>ened.    Iniincdiately  underneath  should 

•^^^^^W  ^^^  found  the  arterv,  together  with  the  tendons 

^^H^^  .  of  the  tibialis  i>osticuaand  flexctr  longus  digitt)- 

^^W  rum  nniscles  On  the  inner  side,  and  the  poeterior 

tibial  nerve,  together  with  the  tendon  of  the 
flexor  longils  pollicis  niuacle,  on  the  outer  side 
ot  tht^  vessel.  Separate  the  artery  from  it8 
vensB  comitefl,  etc.,  and  pa*8  the  needle  around  it  from  without  inwartl,  tak- 
ing care  to  embrace  nothing  else. 

In  the  lower  third  of  the  leg,  there  are  numerous  anastomoses  formed  by 
large  branches  of  the  internal  siiphenous  vein,  which  in  genend  run  tran:^ 
ver»M?ly ;  these  may  be  revtniled  by  compressiug  tlie  trunk  of  tlie  vein  ab*>ve 
them,  so  tliat  injury  to  them  may  as  much  as  possible  be  avoided. 

Ligation  of  the  Peroneal  Artery. — The  peroneal  artery  arises  fVom  the 
posterior  tibial,  Inun  rmcto  two  inche>«  Iielnw  llu*  inferior  !>order  of  the  popli- 
teus  muscle ;  it  is  nearly  as  large  a.s  the  anterior  tibial  artery,  and  dt^scends 
obli(|uely  outward  to  the  fibula.  It  then  runs  downward  along  the  mner 
border  of  the  fibuln  to  its  lower  third,  where  it  divides  Into  the  anterior  and 
pOfitrriur  ik'HkrvI  artery.  As  it  des(-rn<ls,  however,  it  diminishes  in  size  so 
nt)>idly  that,  below  the  middle  of  the  leg,  it  \^  too  buiull  tu  requiiv  a  formal 
deligution. 


Llyiilto*  of  l)i»  poMfrlor  lIliUl  Krlarj  ftt 
the  lower  Uilrtl  uf  lh«  Ifltf.    (Hudlllot.) 
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OiKTafhn, — Make  an  incision  two  and  a  half  iiiflie^  lon^;  over  tlio  oxtenml 
bortltTot'  die  lihuhi.  tenninatin|j  oppOHite  it^  middle.  Divide  consecutively 
tin;  skin,  supertlfial  ra«*cia,  and  aeci>  fascia,  wlicrehy  the  origin  of  the  soleus 
mtisclcwill  Iw  brought  into  view.  This  mu.st  Ix.*  detaclied  and  drawn  in- 
wanl.  when  the  l)order  of  the  fibula  will  l>e  distinctly  exposed.  The  opcrutor 
nw  tJividcH  the  tibivs  of  the  flexor  longus  pollici:*,  and  senaraten  then»  from 
the  irftptcrior  surface  of  the  fibula,  at  the  inner  surface  of  wliicli  will  be  found 
tlie  artery,  at  tlie  point  whci*o  the  interoBBeus  mendjmnc  joins  the  bone, 

Lkutios  op  the  Anterior  Tibial  Artery. — The  anterior  tibial  artery 

|iMSttt'onvani  between  the  two  heads  of  the  tibialis  pwticujsi  muwle,  and 

llirfni?h  the  opoinng  in  the  npper  part  of  the  interosseoutj  mend^rane,  to  the 

r  tibial  region.     It  then  dcrtceiuls  the  anterior  aspect  of  the  leg  to  the 

iiit,  where  it  becouKij  the  arteria  dorsiilis  j_»edih. 

•Mjf. — In  its  downward  course  it  i-ests  upon  the  interosseous  memhr'ane 

-x.vOiic?!  it  is  connected  by  a  small  temiinous  arch  that  is  thrown  over  it — 

flioii  the  l<nver  part  of  the  tibia,  and  ujhhi  the  anterior  ligament  of  the  Joint. 

)|'[ter  thinl  of  its  course  it  is  situated  between  the  tibialis  anticus  and 

.  lontfUH  di^itorum;  lower  down  between  the  tibialis  anticus  and  ex- 

Uisf)r  I'ropnud  oollicis ;  and  just  before  it  reaches  the  ankle-joint,  it  is  crossed 

bv  the  tendon  ol  the  extensor  proprius  polliuis,  and  becomes  placed  between 

tbttondoii  and  the  tendons  of  thcextens(.>rlongusdigitorum.     Its  inimcHliate 

PcUtioiis  arci  with  the  ven»  comites  and  the  anterior  tibial  nerve,  tjjo  latter 

ofwliich  lies  uT  first  to  its  outer  side,  and,  about  the  middle  of  the  leg,  becomea 

placcil  sniHTficially  to  the  artery.     The  course  of 

tW  artery  Is  irulifutcil  by  a  line  drawn  from  the 

inner  boitler  of  the  fibula,  al>ove,  to  a  point  midway 

lfc-twe«i  the  two  malleoli,  below. 

Ofifmtion  at  (he  Upper  TfttnL — Having  turned 
'iw  limb  inwanl,  unci  extended  tlie  foot,  take  us  a 
nji'It*  the  line  just  mentioned,  or  a  point  ten  lines 
iter  aide  of  the  spine  of  tbt*  tibia,  and  make 
i  -ion  four  iurhes  m  length  thnnigh  the  in- 
f^iments.  Divide  the  deep  lascia  by  a  cniciform 
'iK:iiion  Ui  allow  xts  com[)lete  separation.  The  in- 
*<'iTnuscular  septum  is  now  to  be  sought  for,  and 
^j  be  recrtgnized  {a)  as  the  first  intenniisrular 
Tj»t«  from  the  tibia;  (ft)  ou  jiressnrc  from  witliin 
''•ilKvard,  by  the  i-esistance  of  the  other  muscles;  (c) 
•^t  ibe  lower  part  of  the  incision,  b}'  the  white  lijie  of 
*Ji*  moHcular  interspace  behig  more  marked.  The 
'Vwt  lining  tlexed,  8e[»arate  the  muscles  with  the  in- 
'^«t  finger;  and,  the  margins  of  the  womid  being 
•iTawii  apart  by  retractors,  expose  the  urttry  with  its 
^*«i*  comites  and  the  anterior  tibial  nerve,  the 
^Utrr  rti  which  is  outside.  Pass  the  needle  fron; 
mt  iuwanl. 

Wt  (it  the  Middy  Tftird. — In  this  part  of  its 

tlie  artery  is  covered  by  the  skin,  the  8Uj>er- 

finul,  and  the  deep  f:iscia.     thi   the  imier  side  it 

Kw  tint  tibialiii  anticus  muscle,  and,  on  the  outer, 

^  exwns^ir  longus  digitonim  and   the  exlensor 

pT)r»rius  K>llicis  (Fig.  608).      Having   ]>laceil  the 

feno  in  the  same  position  as  directed  above,  make  an  incision  thive  and  a 

Ai/f  inebe--^  in  length,  along  the  eoui-se  of  tlie  artery,  and  through  the  integu- 


LluAtloii  of  tlio  ftiitonor  llMkl  &fw 
tvr;  at  the  tnlddlo  third  of  lu  coufm. 
(SMUIot.) 
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nient«.  Tlie  septum  in  the  deep  fast-ia  is  to  be  recognized  by  it*  white  line. 
Divide  it  longitudinally,  and  likewise  by  acrucifomi  incision.  Flex  the  foot 
to  relax  the  musdee,  when,  the  sitles  of  the  wound  being  sejiaratal  by  draw- 
ing the  tibialiH  auticuti  inwanl,  and  the  extensor  longns  digitorum  and  ex- 
tensor proprius  pollicis  outward,  the  anterior  tibial  nerve  is  Ibund  lying  more 
superficial  than  the  artery  and  its  accompanying  veins.  Paas  the  needle  from 
within  outward. 

Operation  at  the  JjOJcex  Tliird. — Ilore  tlie  artery  is  covered  by  the  integu- 
ment and  the  fascire,  and  is  crossed  by  the  tendon  of  the  extensor  prtipnus 
pollicis.  Low  diiwn,  it  lies  between  the  tendon  of  this  muscle  and  the  ten- 
dons of  the  extensor  longus  diffitoruiu.  It  is  accompanied  by  two  veins  and 
the  anterior  tibial  nerve ;  the  latter  runs  to  the  outer  side.  Ilaving  placed 
the  leg  in  a  horizontal  posture  and  extende<l  the  foot,  and  Imving  recognized 
the  jx>8ition  of  the  tibialis  anticus  muscle,  make  an  incisioii  three  inelies  in 
length,  along  the  external  border  of  that  muscle,  on  the  line  already  indicntetl, 
but  not  extending  to  the  annular  ligament  On  a  grooved  director,  cai-efull^- 
incise  the  deep  fascia,  and  find  the  space  between  tne  tihialis  anticus  and  ten- 
don of  tJie  extensor  proprius  pollicis,  and  separate  them  with  the  index  finger. 
Now  flex  the  foot  and  exy^ose  tlie  artery,  which  rests  on  the  tibia  with  the 
nerve  suiterficial  to  it.  Separate  the  artery  from  the  vente  comites,  and  pass 
the  needle  from  within  outwartl,  the  nerve  beiug  drawn  inward.  If  the  in- 
eision  litipi»en  to  fall  l)etween  tlie  tendon  of  the  extensor  proprius  pollicis  and 
the  tendons  of  the  extensor  communis  digitorum,  the  ligature  may  still  be 
passed  around  the  artery. 


: 


Fig.  500. 


Llfffttloo  of  tb«  fert«riK  dor* 
mU«  ptt4ti.     (S^dUlot.) 


Ligation  of  tub  Arteria  Dorsalis  Pedis. — The  dor- 
salis  |>etlis  artery  runs  forward  along  tlie  tibial  side  of 
the  dorsum  of  the  foot,  from  the  ankle-joint  to  the  gn%t 
toe,  where  it  divides  into  two  branches,  the  dorsalis  hal- 
lucisand  the  eonininnicating.  Its  course  corres|x>nds  to  a 
liiiedi-awti  from  tlie  iiiiihlle  of  the  inter-malleolar  space  to 
a  iioint  midway  between  the  anterior  extremitiejs  of  the 
fii-st  two  mctjitamil  bones.  It  is  coverevl  by  the  integu- 
ment, the  tasciie,  and  the  innermost  tendon  of  the  ex- 
tensor brevis  digitorum-  On  its  inner  side  lies  the  ten- 
don of  the  extensor  proprius  pollicis,  and  on  its  outer 
side  the  inner  tendon  of  the  extensor  longus  digitorum. 
It  is  accompanicil  by  the  veins,  and  externally  by  the 
anterior  tibial  nerve. 

Opcratiiih. — Make  an  incision  two  inches  in  length* 
on  the  line  above  dc*scribed  (Fig.  509),  pandlel  to  the 
external  bonier  of  the  tendon  of  the  extensor  proprius 
pollicis.  Divide  the  deep  fascia  on  a  groovcni  dii-ei-tor. 
Draw  the  internal  division  of  the  extensor  brevis  digi- 
tonnn  outward,  jiiid  the  ai'tery  with  its  venre  comites 
will  bo  exposeiL  The  nerve  lies  on  the  outer  side, 
the  needle  ixom  withiu  outward* 
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Phlebitis. 

b  Febraarv,  1784,  before  tlie  Loiulou  *•  Society  for  the  Improvement  of 

Wftlical  and  t^hirurgical  Knowledge,"  John  Hiuitcr  read  a  dissertation  in 

*bioli  he  de?tcnbed  an  adhesive,  .suppiiraTive,  and  ulcerative  iuHatniuatioii  of 

'inclining  merabnuic  of  veins,  winch  he  liad  ctbserveil  jis  a  result  of  amputations 

afidotJier  ef)mpli(!ated  surgical  operations  and  injurien.     tSeientific  hteniture, 

prior  to  this  date,  contains  many  descriptions  of  conditions  whieh  undoubt- 

«ily resulted  from  phlebitis  (AretaMis,  Par6,  and  others);   but  the  morbid 

*ifttomy  of  this  intmmmatory  process  had  never  been  so  nearly  understood 

Mdfewrril)ed  before  this  observation  of  the  great  English  suri^eon.     Follow- 

^  in  the  footsteps  of  Hunter,  others,  inchiding  BaiUic,  ISichat,  Hodgnon, 

Ctiper,  Travers,  and  Cruveilhier,  contributed  to  the  study  of  this  important 

fubject;  but  it  was  not  until  the  more  perfect  construction  of  the  microscope, 

^  later  years,  rendered  the  accurate  study  of  normal  histology  possible,  that 

^  true  pathology  of  phlebitis  was  thoroughly  understood. 

Dkfinitiox  and  Morbii)  Anatomy. — Phlebitis  means  an  itiflammation  of 
•ll  the  tissues  which  enter  into  the  formatioti  of  the  walls  of  a  veitj.  End*}- 
Phkbitis^  nifMipliffbitis^  and  periphlebitis  are  terms  used  to  designate  the  intlaiii- 
*iUtory  pnx:eris  involving  respectively  the  internal,  middle,  and  external 
^vcn*  of  the  venous  wall. 

The  progrees  of  inflammation  in  the  tissues  of  veins  is  closely  analogous  to 

Uiat  of  the"  same  procress  in  all  other  structures,  namelj^:  irritation,  hyper- 

Kbio^  tumefaetion,  infiltration  of  the  extra-vasenlar  spaces  willi  ettiiirnint, 

^^febryonie,  and  pus-cells ;  the  process  terminating  in  cieatrizatioii  (often  with 

ft'llie^ions),  calcnreous  degeneration,  suppuration,  or  gangrene.     The  mode  of 

Vtmimition  will  depend  upon  the  severity  of  the  attack,  the  character  of  the 

Won.  and  the  power  of  resistance  and  recuperation  existing  in  the  tissueii. 

The-  inflammatory  process  involves  a  tubular  stru<?lure,  the  walls  of  whieh 

«n' composed  of  an  inner  layer  (intima),  made  up  of  flat,  polygonal  colls  (the 

*^iotiielia),  a  middle  layer  chiefly  made  up  of  elastic  tissue,  and  an  outer 

V^^j  containing  elastic  loops,  connective  tissue,  and  uustripcd  muscle,    Bloo<l- 

jltlldl  and  nerves  traverse  the  outer  and  middle  tunics,  following  the  bundles 

<f«mneetive  tissue. 

The  celli*  of  the  Iming  membrane  are  smaller  than  the  arterial  endothelia, 

**ii  .ire  embcdde<l  in  a  flbrillated,  intercellular  snlmtance  (Coniil  and  Jianvier). 

TLe  elastic  and  muscular  tissues  are  less  developed  than  in  the  arteries  (Hcitz- 

aaoD).    These  are  so  irregularly  aiTanged  that  any  division  into  middle  and 

(325)- 
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external  coaU  ih,  in  groat  part,  artificial  atul  imaginary.  Morc^ovor,  inanyof  tbel 
veins  rontain  no  uiut*cular  tissne,  while  their  conneitive  tisy*ue  varies  in  quau*^ 
tity  in  ditlerent  j>arta  of  llie  body.  The  BiijUBCfi  of  the  dura  mater,  the  veins  in 
bone**,  and  tlioKe  of  the  retina,  have  no  luuBcular  fibres,  while  the  jugnlurrt^ 
suW-hivianH,  and  vena;  cavte  have  a  relatively  small  quantity,  or  are  entirt-ly 
devoid  of  this  tissue.  A^in,  the  arrangement  of  the  muscular  ti*tue  ditl'ei-s 
in  different  veiim.  The  mforior  vena  cava  and  the  portal  and  ronal  veins 
have  an  inner,  circular,  and  an  external,  longitudinal  layer,  while  the  femoral 
and  popliteal  veins  have  the  longitudinal  tibres  more  internal.  This  tiseue 
is  still  more  complicated  in  the  saphenous  veins,  where  the  internal  layers  arc 
arranged  longitudinally,  with  a  nnndwr  of  alternating,  or  transverse  and  longi- 
tudinal, layers  placed  cxtenially  to  thetfe. 

The  elastic  layer  begins  immediately  external  to  the  basement  substance 
which  supports  the  endothelial  layer,  and  is  here  somewhat  isolated  and 
well  defined ;  but  from  the  external  surface  of  this  central,  elastic  lamina 
springs  a  network  of  elastic  fibres,  thn.)ugh  the  looi)8  and  iu  the  meshes  of 
whicli  are  woven  the  muscular  and  connective-tissue  tibres. 

The  vasa  vasorum  follow  the  connective-tissue  butKlles  in  their  distribu- 
tion to  the  tissues  of  the  wall  down  to  the  elastic  layer.  Nerves  from  the 
Bynjpathetic  system  have  lx*en  denionstnitcHl  in  the  larger  veins. 

The  valves  are  delicate  re<lupli(iitions  of  the  internal  coat,  having  a  well- 
defineil,  elastic  reticulum,  especially  on  their  distal  or  convex  surface  (Heitz- 
mann),  and  muscular  tibres  at  the  |>oint  of  attachment  to  tlie  venous  wall. 

The  vascular  ai*ea — the  outer  and  unddle  layei's — is  first  concerned  in  the 
inflannnatory  i>nx'ess.  The  endothelial  tunic,  as  a  result  of  these  structunil 
changes,  is  subsequently  hivolved  in  the  process.  It  then  api>ears  cloudy, 
thickened,  and  rough,  and  may  become  sepanited  in  shreds.   (Frey.) 

In  the  vascular  area,  during  the  eiirlier  stages,  the  capillaries  of  the  vasa 
vasorum  Ix'come  swollen,  the  white  coq>uscles  emigrate  into  the  extra-vas- 
cular spaces,  antl  the  normal  conuective-tissue  cells  are  stimulated  into  rapid 
pmliferation,  resulting  in  a  thickening  of  the  wall,  due  to  the  presence  of 
these  embryonic  cells,  and  the  excesHive  hypeiBimia.  As  in  arteritis,  the 
vitality  of  the  endothelial  tunic  becomes  impaired,  and  it  is  more  or  less  nro- 
jocfed  into  tlie  cavity  of  the  vein,  the  eudothelia  undergoing  rapid  yirolifis 
ration.  Ailer  a  few  days,  granulation-buds  push  out  fmm  this  embryonic 
tissue  of  the  endothelia,  and  new  capillaries  ai-e  developed  in  these  granula- 
tion-masses, anastomosing  and  becomuig  a  part  of  the  circulation  of  the 
vasa  vasorum,  as  well  as  leading  into  the  coagulum  which  occupies  the  calibre 
of  the  vein. 

At  the  fM^int  of  contact  of  the  outer  surface  of  the  thickened  endothelial 
layer  with  the  intenml  surface  of  the  middle  (elastic)  layer,  large  sinuses  are 
developed,  which  I'eceive  the  blood  from  the  capillaries  of  the  middle  tunic. 
These  sinuses  are  lined  with  an  endothelial  layer,  which  rests  u|M>n  the 
contiguous  connective  tissue.  From  those  large  vessels  fine  cajullaries  am 
given  olf,  which  |>ernieate  tlie  thickcnetl  internal  layer,  and  some  of  whioli 
puss  into  the  organizing  coat^ulum. 

When  a  thrombus,  causeil  by  the  sudden  coagulation  of  the  blood  in  a 
vein,  is  examined  in  its  recent  state,  it  is  found  to  be  composed  of  successive 
laminiv  of  fibnn  and  corpusckw,  and  the  more  recent  of  thci^c  laniinu'  are 
external.  AVhcn  the  vein  is  first  occluded  by  this  sudden  coagulation  of  the 
l>lood,  the  pressure  from  behind  is  so  great  that  the  coagulum  is  compressed 
toward  its  centre,  while  the  current,  more  and  more  impelled  in  its  progress, 
flows  between  the  i)eriphery  of  the  clot  and  the  inner  surface  of  the  vessel, 
adding  layer  by  Uiyer  t'i*esn  deposits  of  couijulatinn  upon  the  thrombus.  A 
microscopical  examination  of  huch  thrombi  reveals  a  vast  number  of  white 
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tYiqiusoIea  in  various  stages  of  fatty  degeneration,  with  layers  of  fibrin 
iutervcning. 

If  it  were  not  that,  flowing  in  contact  with  the  surface  of  a  vein  under- 
going an  inflauiiuatory  prt)co«8,  was  the  bkKxl,  the  integrity  of  which  U 
neoe»Mirv  to  tissue-life  and  welfare,  the  dangers  from  this  condition  would  be 
slight;  hut  ex|>eri[ncnt8  have  rihown  that  not  only  <loe*  this  inflannnatory 
pcYHv-^si,  by  rwu-ion  of  its  invasion  of  tlie  intinia,  produce  changes  in  the  bloo*l 
wbich  lead  to  stasia,  but  that  there  is  a  dangerous  endoHniosin,  into  the  blood- 
current,  of  septic  matter,  which,  becoming  a  part  of  the  curi-ent,  is  swcjit 
along  and  lodgetl  in  the  various  organs  toward  which  it  it*  leading  (a/j/W/). 
proiUicing  infarctions,  alwccsst'H,  and,  almost  invarialjly,  irreparable  damage. 
The  adhi-sion  of  the  intima,  and  the  formation  of  a  fibrinouri  clot — which 
may  completely  occlude  the  vessel  (ordusion  thrombfis)^  or  may  merely  plaster 
over  the  endothelial  tunic  (peripkend  (hrombusy—avii  etforts,  not  always  suc- 
cessful, to  prevent  en<lo8moeii8  of  septic  matter. 

The  procesa  of  repair  in  tlwues  cajmhle  of  successful  reeistance,  in  venous 
inflammation,  is  one  of  organization  of  the  embryonic  cells^  iiluilhition,  and 
contraction,  resulting  in  partial  or  complete  occlueion.  In  tissues  of  low 
and  imjiaire<l  vitality,  the  prfigrci^s  of  the  inflammation  is  rapidly  towanl 
suppuration,  usually  terminating  in  septic  fever  and  death.  Microscopical 
flections  trom  such  sjxjcimens  of  [ddebitis  show  that  the  leucocytes  and  em- 
bryonic celU  have  undergone  retrogressive  changes,  and  that  the  tisaucs  ai*e 
intiltrated  with  rcriulting  pus  corpuscles.  Gangrenous  spots  ai-e  not  infiv- 
«|nent,  often  opening  into  the  calibre  of  the  vessel,  and  allowing  the  influx  of 
septic  protlucts,  or  the  efllux  of  Ijlood. 

Sinire  phlebitis  is  a  fre^jnent  cause  of  thrombosis,  and  since  venous  throm- 
iKwis  is  the  most  tmjuent  form  of  intra-vascular  coagulation,  a  consideration 
of  the  pathogeny  and  pathology  of  this  process  nnist  naturally  find  a  place 
here.  Virchow  has  endeavored,  to  show  that  primitive  phlebitis  is  extremely 
rare,  and  that  when  a  clot  is  pro<luccd  in  a  vein  which  is  inflamed,  the  coagu- 
lation has  more  often  prece^lwl  than  followed  the  inflammation.  Comil  and 
Ranvier,  from  wh'tiu  the  above  account  is  taken,  do  not  accept  this  tlics^iry. 

Fibrin,  the  imme<liate  factor  in  coagulation  of  the  blood,  docs  not  exist  as 
such  in  the  norma!  condition  of  this  fluid.  Under  healthful  conditions,  the 
bbxMl  would  cinrulate  always  without  any  demsit  of  tibrillated  fibrin  in  tlie 
economy.  Atrcordim^  to  Denis,  the  normal  plasma  of  the  hloo^l  can  be  sepa- 
rated intcf  a  semisolid  substance — j)la$mmc^  and  a  liquid — semie,  Plasmine  is 
further  separable  uiiojihrin  and  miialhmnen,  and  it  is  held  that  the  coagulation 
of  the  blood  is  due  to  the  convci-sion  of  plasminc  into  fibrin.  This  is  the 
theorj'  of  Denis.  Foster  holds  that  coagulation  is  the  result  of  the  inter- 
action of  two  Ixnlies,  ^yaraglobtiUn  a,ndfhn'not;e/i.t  brought  about  by  the  agency* 
of  a  third  lK»dv,  fibrin-ferment.  A.  Schmidt  has  carrie<l  exf>erimentation 
further,  and  is  fe<l  to  Ix^lievc  that  parat::!obulin  and  fibrin-ferment  both  ori- 
ginate in  the  white  blood-cor|>usclet^.  This  theory  is  excoedintrly  seductive, 
and  it  <*rtrinot  be  denied  that  actual  pathology  iiroves  tlmt  an^unil  and  within 
inrtammatorv  areas  where  white  blood-corpuscles  are  most  abundant,  coagu- 
lation un<l  fibrillation  are  more  apt  to  occur,  and  a  study  of  thrombi  which 
have  l>een  gradually  f(»rme*l,  reveals  alternating  layei's  of  white  cori>U8cles 
and  fibrilhitcd  fibrine.     (Green.) 

What  may  be  the  principle  in  the  bhwd  which  is  the  factor  of  coagu- 
lation, or  what  reaction  it  is  which  precinitatos  the  fibrin,  we  cannot  in 
the  present  condition  of  science  positively  assert-.  The  facts,  however, 
*•  point  to  the  conclusion  that  when  blood  is  contained  in  healthy,  living 
bloodvessels,  a  certau!  relation  or  ecpiilibrium  exists  bet  weon  the  blood  and 
the  containing  vessels,  of  t^uch  a  nature,  that,  as  long  ab  this  er^uilibrium  La 
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maintflined,  the  blnod  remains  fluid,  but  when  this  c*|iiilibrinni  is  distnrbed 
by  evt'iits  in  the  blood  or  bloodvesttclfi  (or  by  the  removal  ot*  the  blood),  it 
undergoes  changea  which  result  in  coagtrlation."    (Foster.) 

So  delicate  is  the  sensibility  of  rhe  blood  to  mechanical  irritation  or  hin- 
drance in  its  flow,  that  the  slightest  injury  or  ronirhening  of  the  endothelial 
liniufir  raembrane  may  jiroihu-e  a  depitsit  of  fibrillated  fibrin.  A  delicate 
needle,  or  wire,  or  thread,  thrtiHt  into  the  lumen  of  a  healtby  vessel,  precipi- 
tates coagulation  upon  the  foreign  Ixxly.  The  white  coqiuscles  are  found 
elustere<l  in  great  numbers  on  the  foreign  body,  and,  when  the  mass  is  exam- 
ined with  the  microflcope,  the  corpuscles  seem  to  serve  as  starting  points  for 
the  development  of  fibrin.     (Reichcrt.) 

Causes  anp  Clinical  History  of  Phlebitis.— Phlebitis  has  been  termed 
traumatic  and  idiopathic,  and  the  latter  term  has  been  applied  indiscriminately 
to  all  forms  of  phlebitis  not  directly  due  to  an  appreciable  lesion. 

IdiojMUhlc  phlebitis  is  comparatively  a  rare  aflection  (Vireliow).  It  nmy 
occur  without  a  traumatism,  as  from  exjKJsure  to  cold,  or  as  a  sequel  to  fevera 
and  varicosities  (Hamilton).  It  may  occur  as  a  complication  of  syphilis  (Hut- 
chinson), or  as  a  result  of  the  gouty  diathesis  (Paget).  From  whatever  cause 
it  may  proctHnl,  idiojmthic  phlebitis  usually  aft'ectA  the  veins  of  the  lower 
extremities. 

Traumatic  phlehitis  may  be  caused  by  a  partial  or  complete  solution  of  con- 
tinuity of  the  venous  walls,  by  contiguity  of  inflamed  tissues,  or  by  violent 
muscular  action  and  pressure. 

The  intlammution  of  the  uterine  sinuses  during  and  after  parturition,  winch 
Comil  and  Itanvier  style  "  la  phlebitc  spontanec/'  is  really  a  foiTU  of  traumatic 
phk'biti?*,  due  to  the  irritation  resulthig  from  pressure  and  muscular  action. 

Hilebitis  has  been  descrilwd  as  acute  and  chrouic  (Gross);  adhesive  and 
suppurative  (liryant) ;  gouty  and  diffuse  (Hamilton).  These  ternm  hut  ex- 
press varying  conditions  of  one  patlu)l()gi(^l  process — ifijiammation  of  a  vein  ; 
whether  this  inflammatory  process  sliall  result  in  adhesion  or  5nj»puration, 
filiall  l)ccome  diti'nsed,  or  sliall  assume  a  chronic  form,  will  depend  solely  upon 
the  character  and  cause  of  the  disease,  and  upon  the  physical  power  of  the 
patient  to  resist  itB  progress. 

I.  Idiopatuio  Phlebitis.  (1)  St/pkilitk  Phlebitis,  —  Mr.  Hutchinson  has 
called  attention  to  the  very  few  cases  of  syphilitic  phlebitis  which  have  been 
recordetl,  and  yet  he  efiys  that  most  surgeons  arc  familiar  with  the  fact  that  in- 
flaniniatioiH  urninid  varices,  and  even  ulxiut  otherwirto  healthy  veins,  are  not 
infrequent  in  syphilitic  subjects.*  Mr.  Hutchinson  further  says, "  I  think  also  ^j 
that  I  have  sccri  several  ciit^es  in  which  the  thrombosis  and  phlebitis  were  at-^| 
tended  by  other  conditions  sufliciently  peculiar  to  justify  a  belief  that  they^^ 
were  of  sjn'citic  origin.  In  some  there  hius  been  great  excess  of  inflammation, 
a  large  hard  mans  forming  in  tlio  cellular  tissue,  and  threatening  to  slough, 
much  as  subcutaneous  gummata  often  do.  These  cases  are  mucli  benefite<l 
by  the  iodide  of  iKitassium,  so  far  as  prevention  of  sloughing  is  concerned, 
but  the  thrombotic  plugging  remainB."* 

(2)  Gotttf/  Phlebitis. — Subjects  (says  Mr.  Bryant)  who  are  gouty  from  heredi- 
tary or  acquired  causes  are  liable  to  phlebitis.  Paget  has  oescribed  the  affec- 
tion in  his  *' Clinical  Lectures,"  and  Mr.  Gay  has  written  u|x>n  it.  In  such 
casee  the  phlebitis  may  have  no  intrinsic  charactei's  by  which  to  distinguish 
it,  yet  not  rarely  it  has  peculiar  marks,  especially  in  its  symmetry,  apparent 
metafitascs,  and  frequent  recurrences.     Like  other  forms,  it  is  moro  common 

.'  J.  U.  C.  Slmefi  aud  J.  Wm.  White,  in  CornU  on  Bjrphnis. 
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in  the  lower  than  in  the  upper  extremities,  yet  it  raav  be  found  anywhere.  It 
afieets  the  soperficial  rather  than  the  deep  veins,  ana  often  occurs  in  patches, 
affecting  on  one  day,  for  example,  a  short  piece  of  the  saphenous  vein,  and 
the  next,  another  portion  of  the  same  vein,  some  other  distant  vein,  or  a  cor- 
responding piet'c  of  the  opposite  vuin. 

The  inflamed  portions  of  the  vein  usually  feel  hanl  and  are  painful  to  the 
touch.  The  soft  parts  covering  the  vein  become  slightly  tliickenetl,  and  often 
have  a  dusky,  reddish  tint.  When  the  deep  veins  are  involved,  oedema  apj^ears, 
with  the  well-re<*ognized  results  of  obstruction — the  limb  becomes  l)ig,  clumsy, 
featureless,  heavy,  and  stiti';  its  skin  is  cool,  ami  niiiy  be  pule,  but  more  often 
has  a  slightly  livid  tint,  which  may  be  recogiiizc4l  by  comparison  with  the 
other  limb  ;  and  it  lias  mottlings  from  small  cutaiieous  veins,  visibly'  distended. 
The  limb  thus  enlarged  feels  o-dcmatous  thi-ougbout,  but  firm  and  tiglit- 
skinued,  not  yielding  eiusily  to  pressure,  aud  not  pitting  very  deejily. 

The  constitotional  symptoms  asswiated  with  this  ailection  vary  from  some 
slight  febrile  condition  to  those  met  with  in  acute  gout.  Complete  recovery 
may  ta-ke  place  in  this  as  in  other  forms  of  phlebitis,  the  veins  becoming 
pervious  in  some  cases  and  ol>structed  in  others*  Tlie  risks  of  embolism  are 
also  the  same.   (Bryant.) 

(3)  Acute  Idiopathic  Phlebitis  (not  gouty  or  syphilitic). — This  form  of  venous 
inflammation — cuused,  as  has  been  said,  by  exjx>sure  to  cold,  due  to  the  pres- 
ence of  a  varicosity,  or  coming  in  the  couise  of  a  severe  febrile  attack — may 
involve  one  or  more  veins.  Tlie  iliseitsu  travels  along  the  vessels  in  the<lirec- 
tion  of  the  heart.  The  veins  become  swollen,  aiid  are  hard  to  the  touch, 
resembliug  the  normal  veins  wlien  the  return  circulation  ia  momentarily 
arrested,  though  more  cord-like  in  feel  and  less  elastic.  Their  course  can  be 
traced  by  the  dull-re<l  color  of  the  skin  immediately  over  the  diseased 
vessels.  Pain  is  generally  constant,  and  is  rendered  more  acute  by  pressure. 
Tlie  cBdema  of  tilt!  jKirts  on  the  distal  side  of  the  lesion  is  commensurate  with 
the  obstruction  to  the  return  circulation  caused  by  the  inflammatorj'  process. 
The  febrile  movement  varies  with  the  violence  of  the  attac^k,  the  rapidity  of 
its  progress,  the  intensity  of  the  inflammation,  and  the  cajmcity  of  the  tissues 
to  resist  invasion.  In  the  severe  forms,  the  clinical  history  is  similar  to  that 
of  traumatic  phlebitis,  which  will  be  fully  described  hereafter.  Idiopathic 
phlebitis  is  not  aa  dangerous  to  life  as  the  traumatic  variety.  It  may  run  a 
short  course,  and  the  patient  recover  promptly,  or  it  may  assume  a  subacute 
or  chronic  form,  and  remain  indefinitely. 

XL  Traumatic  Pulebitis. — ^V^len  a  vein  is  injured,  inflammation  will  result, 
if  the  vessel  is  penetrated  to  its  cavity,  or  suffers  a  solution  of  continuity.  I 
have  even  known  acute,  traumatic  phlebitis  to  result  from  a  prolonged 
forcefl  flexion  of  the  leg  on  the  thigh,  leading  to  thromlxisis  and  occlusion  of 
the  popliteal  vein.  The  simplest  form  of  trjiumatic  phlebifis  is  that  resulting 
from  the  operation  of  venesection.  No  matter  what  mav  be  the  character  of 
the  traumatism,  the  pathological  process  is  the  same,  l^he  mode  of  termina- 
tion of  this  process  will  depend  upon  the  extent  and  severity  of  the  lesion, 
and  upon  the  recupenitivc  powers  of  the  tissues  involved.  Traumatic  phlebitis 
extends  from  the  original  lesion  alonej  the  vessels  in  the  direction  of  the  heart. 
In  the  deeper  veins  it  is  with  diflicultv  rocognize<l  in  the  earlier  stages.  The 
course  of  the  inflammation  is  markedby  a  dull,  coppery-red  staining.  Pain  is 
invariably  present,  and  upon  pressure  is  acute.  In  severe  eases  the  tumefaction 
ftlireads  from  the  vessels  to  the  siirrouniling  tissues.  G*]dema  of  the  parts  on 
tne  distal  side  of  the  lesion  %vill  occur  in  a  degree  commensurate  with  the 
interference  with  the  return  circulation.  The  febrile  movement  is  that  of  septic 
fever:  chills  or  rigors,  flushes  of  heat  ending  in  cold  and  exhausting  sweats, 
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sleeplessiiefts,  hectu',  anxioim  expre6,sion,  and  often  the  "i>vtpmie  breath.'* 
The  rectal  teiuporatiire  is  viiriiible  and  higli ;  tlio  pulne  is  thready  and  rapids 
reaching  in  some  instances  160.  Sudden  and  danijerous  symptoms  may  arise 
in  the  eoiii^te  of  the  disease,  when  i>article8  from  the  venous  thrombi  are  car- 
ried toward  the  heart.  These  usually  lodge  in  the  lungs,  giving  rise  to 
euddcii  pulmonary  complitiitions,  the  result  of  infarction.  The  liver,  in 
phlebitis  of  the  veiuH  which  go  into  the  portal  circulation,  is  frcnjuently  the 
ecal  of  endjolic  abscess.  Hemorrhage  from  perforation  of  the  venous  wall 
bv  ulccnitiou  or  gangrene,  is  another  source  of  danger  in  severe  cases  of  phle- 
bitis. 

Theatmest  of  Phlebitis. — Positive  and  complete  rest  is  the  first  great 
essential  in  the  treatment  of  j)hlebitis.     ^fanipulation  or  movement  is  flan- 

ferons,  since  interference  will  not  only  exaggerate  the  inflammatory  proc*:-ss, 
ut  may  possibly  cause  the  separation  of  tlirombi  and  pn>dnce  infinite  harm 
in  remote  organs.  If  the  disease  should  assume  the  suppurative  fonn,  the  in- 
fiammatiou  being  ditiuse  and  the  oedema  severe,  I  should  practise  free  incisions 
parallel  to  the  veins,  secure  as  free  drainage  as  possible,  and  employ  constant 
irrigation  until  the  more  urgent  symptoms  had  aisapf>eared.  1  consider  quiuia 
to  be  indicated,  not  only  on  account  of  its  well-known  tonic  and  antifebrile  pro- 
perties— although  not  strictly  antiseptic  in  its  action,  the  bacteria  of  6ej>tic 
fluids  resisting^  its  action  to  a  great  extent  (Bartholow) — but  because  it  exer- 
cises an  iuhibitory  mfluence  upon  the  emigrant  coq)uscles  (Binz),  impr^rtant 
factors,  as  Cohnlieim  hjis  shown,  in  the  itiflammatory  proce^.  Tlie  use  of  iron, 
careful  fee<ling,  and  u  supply  of  \mn:  air  and  plenty  of  it,  will  eomj»lete  tlie 
constitutional  treatment.  Locally,  the  part  sliould  be  invested  with  cotton 
batting,  laid  u|K>n  and  not  bound  to  the  member  afiectetl.  The  extremity 
involved  should  be  slightly  elevated  to  favor  the  retuni  circulation. 


Arteritis. 

Arteritis  is  a  term  applied  to  an  inflanmiator}-  process  which  involves  the 
entiix*  thickness  of  the  arterial  wall.  When  the  inflammatory  change  is 
eonfinetl  to  the  inner  coat,  or  intima,  it  is  designated  as  endartcriiis:  when  to 
the  outer  coat,  or  ad ventitia, as /jmaWm^i^;  and  when  to  the  middle  coat,  or 
media,  as  niesarferitis, 

AVIiile  arteritis  is  not  an  infrequent  disease,  it  is  seldom  that  either  of  the 
above  subdivisions  of  this  morbiii  condition  exists  alone.  Endarteritis,  if  it 
does  not  rapidly  disappear  soon  after  its  ince])tion,  will  lead  in  great  jii-oba- 
bilit^'  to  lesions  of  the  media  and  adventitia,  and  in  like  manner  a  lesion  of 
the  external  tunic  will  in  all  probability  involve,  by  the  extension  of  the 
morbid  |>rocess,  the  other  coats. 

There  are,  however,  certain  well-defined,  cireumscrilied  lesions  of  the  sepa- 
rate tunics.  Endarteritis  is,  as  an  isolated  lesion,  cajiable  of  demonstration. 
We  shall  see  that  a  supei-ficial  inlianiniation  of  the  ciidothelia,  with  its  re- 
sultant fatty  degeneration,  is  not  infre(pient.  Again,  mesaiteritis  exists  as 
a  primary  and  soparjito  inflammation,  for  primary  calcification  (denic^d  bv 
some  pathologists),  which  is  strictly  a  disease  of  the  tunica  media,  preciju- 
tates  an  inflammation  in  this  middle  tunic.  And  since  athei-oma  an<l  other 
artenal  lesions  are  diu*  to  interference  with  tlie  bloo<I-snpplv  through  the  vasa 
vasorum,  or  to  defect  in  the  quality  of  the  blood  distributed  to  the  adventitia 
through  which  the  vessels  ramify,  we  must  recognize  a  iK»riarteritis  as  the 
initial  stage  of  this  lesion. 
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Inflanimation  mny  ho  ostaMislnMl  in  miiv  or  nil  jiarts  *»('  tlio  aHorial  nystcTn, 
One  (onii  ot*artenti.s  will  invohc  the  larj^er  irunk.H,  wliilu  another  will  jmps 
tlieso  without  moleatation,and  estahlieih  itself  in  the  distant  arterioles.  Simple 
endarteritis  is  most  apt  to  occur  in  the  aorta  and  arteries  of  the  second  mag- 
nitude, while  syiihilitii*  arteritis,  the  most  murkinl  lesion  of  which  is  an 
endarteritis,  rarefy  attacks  the  larger  trunks,  hut  does  its  dangerous  work  in 
tlie  more  or  less  complete  occlusion  of  the  small  and  smallest  arteries. 

lutiainmation  of  the  hlood vessels,  and  of  the  arteries  es|>eoially,  is  a  pro- 
cess which  demanda  a  consideration  second  in  iraportanoe  to  uone  in  the 
donmin  of  surgery.  So  jirotean  are  the  chances  it  produces,  so  great  the 
dangers  it  entads  upon  tissue  life,  and  so  important  its  early  recoernitiou  and 
prompt  arrest  (if  such  be  possible),  that  I  take  the  liberty  of  fifoing  beyond 
tlie  province  usually  allotted  to  surgical  discussion,  and  of  giving  here  in 
condensed  form  the  latest  contributions  to  our  knowledge  of  the  histolog}'  of 
the  arteries: — 

The  internal  coat  of  the  larger  arteries  is  composed  of  two  parts:  (1)  Au 
endothelial  lining  memhi-aiie,  consisting  of  a  single  layer  of  flat,  polygonal, 
nucleated  cells,  slightly  elongated  in  the  axis  of  the  vessel;  in  edge  view, 
these  cells  api>ear  s[)indle-shaped,  on  account  of  tht;  elevation  of  the  nucleus 
at  its  centre  (lleitznjann);  (2)  A  subcndothelial  layer  of  Hatteued,  nucleated, 
anastomosing  cells  resting  in  a  fibrillated  basement  substance,  the  direction 
of  the  tibrilhe  Ix^ing  generally  parallel  with  the  long  axis  of  the  artery 
(Comil  and  Kanvier).  la  the  smaller  arteries  this  layer  is  exceedingly  line, 
while  in  the  aort;i  it  is  comparatively  thick,  being  composed  of  two  distinct 
layers.  JIei*e  the  internal  of  these  two  layers  is  longitudinal,  the  external 
tmnsveise  in  direction.  The  middle  coat  in  the  larger  arteries,  such  as  the 
aorta  and  carotids,  is  comi)Osed  of  elastic  laminieamlof  Jihres,  lV>nning  by  their 
anastomoses  a  continuous  system,  and  liolding  in  the  meshes  of  their  loops  the 
muscular  tissue,  transverse  in  its  direction,  and  a  relatively  small  amount  of 
connective  tissue  (Cornil  and  Ranvicr).  According  to  C.  Toldt,  the  nmscle- 
iil^res  of  the  middle  coat  are  wanting  in  the  initial  |K)rtion  of  the  aorta,  in 
the  pulmonary  artery,  auil  in  the  arterioles  of  tlie  i-etina.  In  the  descending 
aorta,  the  common  iliac, and  the  }>oplitea!,  small  bundles  in  aiuibliqucor  longi- 
tudinal direction  are  intcrsiK'i-sed  between  the  circular  ones,  and  in  other  artt*- 
ries,  such  as  the  renal  aud  spermatic,at  the  inner  boundary  of  the  muscularcoat, 
scanty  longitudinal  bumltes  occur,  which  by  some  arc  considered  to  belong  to 
the  inner  coat.  At  times,  in  the  corresjjonding  arteries  of  difl'erent  j>ersons, 
differences  are  observed  in  the  distribution  of  the  muscles  of  the  middle 
4'oat  (Heit2mann).  On  the  side  nearest  the  iinicr  coat,  the  middle  tunic  is 
limited  by  a  denser  aud  more  defined  elastic  lamina,  whicli  shows,  however, 
on  transverse  section,  a  festooned  appearance — very  important  in  the  study 
of  the  pathology  of  arteritis — and  is  named  the  internal  layer  of  the  elastic 
eoiit,  IJ|)On  the  side  of  the  tunica  metlia  nearest  the  external  coat,  the 
elastic  fibi*es  pass  outward,  interlacing  tivcly  with  the  coimective  tissue  of  the 
adventitia.  In  tlie  fenioi*al,  brachial,  and  other  arteries  of  middle  size,  the 
middle  coat  possesses  only  one  layer,  namely,  the  internal  elastic.  The  mus- 
cular libros  are  transverse  in  direction,  and  form  thcraseh'cs  into  flattened 
bundles,  sepanUed  by  connective-tissue  bundles  and  by  elastic  fibrilW,  which 
arc  4rontinuous  on  the  one  hand  with  the  inner,  clastic  layer,  and  on  the  other 
with  the  elastic  network  interwoven  with  the  adventitia.  There  are  no  ves- 
sels m  the  mi<ldle  and  intcnud  coats.  In  the  cxteriml  coat  are  found  arteries, 
capillaries,  veins,  lymphatics,  and  nerves. 

The  smidl  arteries  have  a  middle  coat,  tormed  of  involuntary  nmscle-cells, 
80  interwoven  that  they  form  a  continuous  membrane  (Cornil  and  Ranvicr). 
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C.  Heitzraann*  describes  this  layer  as  seemingly  twined  round  the  artery. 
The  adventitia  here  is  composed  of  small  bundles  of  connective  tissue  ar- 
ranged in  the  main  in  a  longitudinal  direction. 

Pathooent  op  Arteritis. — The  causes  of  arteritis  are  numerous.  The 
most  frequently  reooeuizod  form  is  that  resulting  from  injury,  and  known  as 
tranuiatic  arteritis.  "The  pathogeny  of  the  non-fraumtitic  {idiopathic)  arteritis 
embraces  every  form  of  dyscrasiu.  It  follows  in  the  train  of  syphilis,  rheu- 
matism, eout,  alcoholism,  and  nephritis,  with  great  regularity,  and  may  occur 
as  a  result  of  any  morbid  process  which  poisons  the  blood  or  impairs  its 
nutritive  qualities.   These  varieties  will  l>e  considered  under  special  headings. 

The  scquelff  of  arteritis,  as  tar  as  the  arteries  are  concerned,  may  be  fatty 
inflltration  and  degeneration,  atheroma,  secondary  calcification,  occluciion, 
dilatation, aneurism,  suppuration, ulceration, and  rupture.  Remotely, partial  or 
complete  loss  of  function  of  the  organs  beyond  the  lesion,  and  partial  or  gene- 
ral necrosis  or  necrobiosis.  I  shall  consider  arteritis  under  two  great  heads, 
traumatic  and  non-iraumaiic^  subdividing  these  as  their  pathogeny  or  |>atho- 
logy  may  justify  in  the  consideration  of  each  separate  type. 

I.  Traumatic  Arteritis. — Arteritis  may  result  from  violence,  either  from 
without  or  from  within.  External  violence  will  prmlucc  an  inflanmiation  of 
all  the  tunics  of  an  artery,  in  the  mxyority  of  cases,  while  violence  from  within 
is  more  apt  to  cause  an  endarteritis.  Arteritis  from  external  causes  is  never 
an  uncomplicated  injury.  The  perivascular  tii^sue  is  of  necessity  involved  in 
the  intlanimatory  procees.  In  the  arteritis  resulting  from  deligation  of  an 
artery,  from  the  forcible  compression  of  a  vessel,  as  in  Ijending  the  knee,  from 
the  preaBure  of  a  tumor,  or  from  a  blow  in  the  track  of  the  artery,  there  is 
always  an  accompanjying  inflammation  of  the  surrounding,  injured  tissues. 

The  pathology  ot  traumatic  arteritis  does  not  differ  greatly  from  the  in- 
flammatory process  which  occurs  in  other  vascular  tissues.  Iniraediatoly 
following  the  injury  there  is  a  marked  increase  in  the  vascularity  of  the 
adventitia.  The  vasa  vasorum  become  swollen,  the  white  blood-c^orpuscles 
crowd  into  the  terminal  capillaries,  and  migrate  into  the  extra-vascular  spaces, 
while  a  rapid  proliferation  of  the  normal  cell-elements  of  the  arterial  tunics 
takes  place.  The  connective-tissue  cells  of  the  mlventitia,  the  white  cor- 
puscles, und  the.  flat  and  polar  cells  of  the  intima,  all  take  part  in  tlie  morbid 
process.  The  walls  of  the  vessel  become  abnormally  thickened,  while,  owing 
to  the  projection  inwards  of  the  intima,  the  calibre  of  the  vessel  is  diminished. 
If  the  intima  have  been  broken  or  bruised  by  the  injur}',  the  encroach- 
ment upon  the  ciilibre  of  the  vessel  will  ix;  m(ja>  rapid,  for  in  addition  to  the 
mass  of  embryonic  tissue  pushing  into  the  lumen  oif  the  artery,  there  will 
be  a  deposit  rtf  fibrin  uj)on  the  rougheneil  and  projecting  internal  tunic.  Tlie 
white  cor]>usck**  in  the  ]>as8ing  bltHxl-currcnt  adhere  to  the  inflametl  surface, 
and  undergo  a  change  which  cuust^f?  a  lilicnition  of  the  fibrino-plastic  matter 
wliich  they  cont^iin,  and  a  dejiosit  of  fibrillateil  fibrin.  This  coagulum  is 
found  to  consist  of  alternate  layers  of  leucocytes  and  fibrin.  In  the  mean 
time,  if  the  inflamniatiou  be  not  so  severe  that  rapid  necrosis  occurs  from 
the  sudden  arrest  of  tlic  blood  supply  through  the  vasa  vasorum,  new-formed 
capillaries  push  throngh  the  mass  of  ncw-tomied  embryonic  cells,  into  the 
true  "granulation  buds"  (Fig.  510)  which  project  into  the  lumen  of  the  vessel. 

This  form  of  arteritis  may  result  in  i>ermanent  occlusion  of  the  vessel 
(endarteritis  obliterans),  or  the  function  of  the  artery  may  be  restored.  If 
occlusion  occurs,  it  results  from  the  oi-ganization  of  the  embryonic  cells  into 

>  Hteroscopical  Morpfaologx  of  the  Aninutl  Body  in  Health  And  in  Di8«ase.    N«w  York,  1883. 
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a  new  tissue  which  undergoes  fibrillation  and  contraction,  a  procees  of  cica- 
trizatiou,  to  such  an  extent  that  the  new-formed  capillarioa  are  more  or  lees 


Fig.  510. 


Trknmatte  ftrtffrltls.  TnoiT«nis  »ertloo  of  the  citrotttl  ftrUrj  of  a  <log,  flfl««o  dft^i  ftrter  ligatar« ;  b,  fruolft. 
Uofl  bndi  formed  frvm  proJoctloD  of  the  lnllin>.  lu  tli»  ooatre  cC  tho  flirnre  one  of  thMs  bud*  bai  be«a  ooni|iI«t«l7 
rnt  »cro«a  ;  m,  purtloB  of  tli«  media  niodlfl«<l  bjr  tlio  \uAhuimtUiry  i>r(K«BB  ;  «,  kdveullUft  ;  F  V,  tm«*1«  dvI  aerOM, 
0B«  of  wbloli  i*  ■•vljr  ForcDed  lu  tba  lotlniK.    MagQllled  U  dlmnetori.    (Aftor  Coroll  aod  RaBTlQr.) 

occluded,  and  the  artery  shrinks  to  beconie  a  fibrous  cord.  (Fig.  511.)  Or 
the  coagulum  may  undergo  fatty  degeneration  and  be  t*we]>t  away  with  the 
current  of  blrKwl,  the  vessel  remaining  pervious  and  bouring  bat  little  trat^e 
of  the  inrtiiinniatory  jiroeesn  throuijh  which  it  ban  juussimI.  The  !iruTosi;oj)if;aI 
apj»earaneert  of  a  Kn-alized  traumatic  arteritis  are  typically  rcprosented  in  Fig. 
512,  which  irt  copied  from  a  section  mtule  from  the  carotid  of  a  horse.  The 
animal  was  in  a  heiiltliy  condition  at  the  time  of  the  openitioa.  I  tied  the 
artery  with  a  broad  earbolixe<l  ligature,  the  sciatic  nerve  of  a  calf.  It  was 
tightly  dniwn  and  tied  in  a  douhlu  knot.  The  wound  was  washed  out  with 
five  i>er-cent,  carbolic-acid  solution,  and  sewed  up.  It  did  not  unite  by  first 
intention.  In  the  fifth  week  the  aniniai  was  killed.  The  artery  was  pervious. 
The  location  of  tlie  ligature  was  ea.-*ily  recognised  by  the  jieeuliar,  whitish, 
jiearly  appearance  of  tlie  intima  at  the  point  of  tying,  wlieiv  it  was  sliglitly 
elevated.  The  adventitia  did  not  show  any  changes  to  the  naked  eye.  The 
ligature  had  evidently  slifif»ed  soon  at^er  the  operation,  probaldy  within  a  few 
hours.  The  intima  wa-s  not  broken,  but  r*imply  brui-^ed  witliin  tlie  grasp  of 
the  ligature.  Active  proliteration  of  the  cells  of  the  iiitinm  had  resulted  from 
this  irritation.  Not  only  is  the  intinm  syen  to  bulge  int^o  the  lumen  of  the 
Teasel,  but  the  mass  ot  embryonic  tissue  encroaches  outwaids  uy^ou  the 
tuedia,  which  is  thinner  at  this  point  than  elsewhere-  At  one  point  the 
media  has  entirely  diHappe4ired,  leaving  the  intima  and  externa  in  actual 
itact.  The  adventitia  Inxs  not  undergone  nnich  change.  A  few  inflam- 
itory  corpuscles  are  found  among  the  connective-tissue  bundles.  If,  after 
an  injury  which  induces  arteritis,  the  vessel  be  not  oecludetl  throughout  the 
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•n  extension  of  inflammation  from  the  surrounding  tissues  into  the  artvrial 
wall,  as  in  phaffctlaMia. 

Treatment — No  unvarying  plan  of  treatment  can  be  hiid  out  for  tranmatie 
artcritirf.  The  circum.slaneeri  of  each  case  must  bo  separately  t'onsidered. 
To  prevent  gangrene,  and  to  guard  against  hemorrhage,  are  tiie  indications 
most  to  be  regaiiled.  Rest,  position,  quiet,  and  careful  nutrition,  are  the 
most  important  points  of  treatment. 

Tratimatic  arteritis  resultiilg  from  causes  within  the  vessels  usually  begins 
as  an  endarteritis.  It  may  never  involve  any  other  tunic  than  the  intitua. 
Many  cases  of  acute  traumatic  endarteritis  arc  described  as  idiopathic  intlam- 
mations.  They  are  none  the  less  due  to  violence — to  the  impinging  foi-ce  of  the 
blood-current — for  this  lesion  occurs  at  those  points  in  tlu*  artiTial  system 
where  the  pressure  is  gi-eatest.  Endarteritis  and  tlie  fatty  degeneration 
resulting  from  it  (Figs.  513, 514)  are  most  frequently  seen  in  tlie  sinus  roagnus 
of  the  aorta,  in  the  transverse  segment  of  the  arch  of  tlie  aorta,  at  the  aortic 
bituraition  into  the  two  common  iliacs,  atid  in  the  anli  of  the  innominate. 
The  arteries  of  athletes,  which  are  subjected  to  prolonged  distention  resulting 
from  violent  muscular  exercise,  are  prone  to  sufler  from  this  disease. 


Fig.  513. 


Fig.  514. 


;%7^T?»?^rrr:^x'"v-. 


ArUriU*  wftb  fMCr  degeoerftUoQ.  Rhowlaif  tfkitf 
drgtaenUuD  of  IkeloUmftof  lb«  aorU..  The  DQclel 
of  th«  Borni&i  ealli  sr*  r«pni«eBt«d  bj  Ui«  lBr|S«r 
VodiM,oa«or  which  la  seao  mi  m  ;  thcimftller  bodloi, 
M  ftl  fft  arc  rally  f  ranslei.  Mftffnlfled  400  dlftucten. 
(Prom  Corall  ud  a«DTtflr.) 


A  rorm  of  fattjr  d«ffaD*ratloB  mtitr  arleritl*.  FaUv 
d*g«Derftlloii  of  the  lutenikl  coat  of  Uto  Koru.  Mluoii* 
7«llowUh-wblte  patches  icattered  over  the  llniagmeiu- 
brane  uf  the  reuel.  A  mrj  thlo  layer  peeled  otT 
aud  iiuxolfled  aoo  dlametein.  ihowlac  fat  molecule* 
and  thedleCr)bvUi)nar  fat  U  the  lo lima.   (Fron  Oreen.) 


Vegetations  from  the  heart  may  produce  endart<^ritis  when  they  are  exten- 
sive enough  to  pass  through  the  aortic  valves.  Fragments  tmm  whatever 
source,  carried  along  the  vessels,  produi:*e  arteritis  at  the  i>oint  of  lodgment. 

If  we  examine  the  intima  of  an  artery  whieli  has  been  the  seat  of  recent  eud- 
arteritb,  it  will  be  seen  to  be  swollen,  and  thicker  and  softer  tliau  in  healthy 
vessels.  The  swelling  is  not  usually  general  and  continuous,  but  occurs  in 
[Witches  or  hillocks  of  quite  regular  contour,  which  project  into  the  himcn  of 
the  vessel.  The  intima  is  usually  injected,  and  ix^Mish  in  color,  though,  ac- 
cording to  Cornil  and  Ranvier,  when  the  inilammution  has  been  of  a  very 
flevert^  type,  the  swollen  intima  is  palor  tliun  norniul.  If  the  inflammation 
1h»  of  recent  origin,  tlieise  patches  will  present  an  uiibnikcn  surface,  but  it 
softening  has  occurred,  the  centres  of  the  elevations  bivak  down,  resulting  in 
erosions  or  ulcers  as  they  have  been  styled  by  some  patlioK)gists,  Oreen  says 
ttmt  they  are  due  to  softening  of  the  intercellular  substance,  aiul  that  tjie 
cells  and  granular  matter,  becoming  loose  from  this  softening,  are  washed  out 
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by  the  blood-current.  Tbese  eroeions  resemble  considerablj  the  superficial 
erosiotiB  found  otYen  in  the  mucous  rneiabrane  of  the  stoin&clu  At  tim 
they  are  covered  over  with  a  layer  of  fibrin,  which,  u[>on  close  inspection,  i« 
found  to  l>e  conijKiBed  of  one  or  more  laniinte  of  fibrillated  fibrin,  with  cor- 
puscular elements  entangled  in  or  reciting  between  them. 

Beneath  the  projecting  intinia  is  found  u  muss  of  infiummation  tisstie^  con- 
sisting of  embryonic  and  large  anastomosing  cells  reserablinp  the  normal 
connfctive-tisfiue  cells  of  the  most  external  structure  of  the  intima.     Ilyper- 

{ilasia  of  the  normal  c^ell-elements  is  more  marked  as  we  apprf»ach  the  mner 
ayers  of  cells  of  which  the  intima  is  composed,  the  prt)lifei'ation  growing 
graduall}'  less  extensive  as  the  elastic  lamina  is  neared.  This  condition  is  a 
feature  of  acute  endarteritis,  and  diti'crs  both  from  the  infiammation  of  the 
atheromatous  pHK-c^s  and  from  sy[thilitic  endarteritis. 

This  mass  of  new-formed  embryonic  tissue  is,  in  all  probability,  the  imme- 
diate result  of  proliferation  of  the  normal  cell-elements  of  the  intima.  Emi- 
grant coqmscles  cH>uld  only  reach  this  location  by  traversing  the  media,  for 
as  yet  the  oqiillaries  have  not  been  [)rojected  into  the  inner  tGnic.  Nor  is  it 
pmbablc  that  ItMU'Ofytes  from  the  blood-current  within  the  artery  involved,^ 
migrate  through  the  endothelia  into  the  proliferating  mass. 

The  adventitia  does  not  long  remain  undisturted  by  the  pathological 
changes  which  have  occurred  in  the  intima.  It  takes  on  an  infiaminatory 
process  in  a  varying  degree,  and  this  tunic  is  found  thickened  from  the  pro- 
liferation of  its  connective-tissue  cells.  If  the  process  be  obstinate  and  jkt- 
sistent,  a  true  arteritis  is  develo]xHl,  and  all  the  pathological  conditions  which 
have  been  described  on  a  previous  page,  may  be  present. 

The  media  is  not  grc^atly  altoi*od  in  the  early  stages  of  endarteritis  o 
periarteritis,  though  in  calcificxttion  it  is  apt  to  be  first  attacked,  as  it  is  lik 
wise  in  fatty  infiltration  and  degeneration- 
Acute  endarteritis  may  termmate  in  recover}',  leaving  no  f»ermanent  tra< 

of  its  having  existed,  or  it  may_pa 
into  a  chronic  infiammatiou,  which 
usually  ends  in  fatty  dcgenemlion 
This  defeneration  begins  in  thi 
endart<^ritis  proper,  and  travels  t 
wanls  the  media.    Tlie  appearanc 
of  an  artery  which  has  undergon 
this  change  are  well  shown  in  FigJ 
515. 

Fatty  degeneration,  in  it«  micro- 
Bcopic  appearances,  resembles  very 
much  the  atheroma  which  is,  at 
times,  found  in  tlie  intima.  It 
can,  however,  by  gentle  and  care- 
ful scniping,  be  removed,  revealing 
the  more  or  lt^Ks  normal  tissues  un- 
derneath, while  in  advanced  athe- 
roma, which  involves  the  deeper 
structures  first,  no  trace  of  the  nor- 
mul  tissues  can  l)e  discovered. 

ArfrituwUhf.ttra.g.D,niH«.   Patty  d*ir«er.uoD  of        ^ ''^'W">  ^niepfis  may  follo%y  an 
theini^ruai  coat  of  Ui«  ari«riaa  from  ■  i bio  iA.T»r  •irippt'd    acutc  endarteritis,  as  has  oeeu  indi- 

rrom  thli  DifiBbriM.    a,  Ftt  snoal««  In  1rr«stiltr  patcbea      Catcd   ubovo,  althoUffh    the    chronic 
•Ter  lh«  «nrf»c«.     The  grrmDalva  1iky«  re*aUed  from  ffctU       n«frt,.;ol      I^^J^iio       ««*"  «      .«,!«      K^^.. 

d«i.n«r»iio.orthe«u.;fihein..»a.  6. FibHiuiea u«a;    a'J^'i"'    lesions,_  as   a    rule,  }>epu 
Mftcniood  MO  dumeiors.  (Coraii  ud  luiiTiar.)  With  2>ermrtentis  or  mesai'teritis. 
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n.  Xos-Tral'matic  or  Idiopathic  Arteritk^, — The  inflammator}'  process 
In  idiopathic  arteritis  differs  only  in  degree  from  that  heretofore  descrilied 
u  occurring  in  trauraatic  arteritis.  When  not  due  to  syphilis,  gout,  rheu- 
matism, nephritis,  or  some  tlyscraBin,  it  is  usually  a  nart  of  an  inflammation 
of  ihe  tissues  immediately  surrounding  an  artery.  The  process  eommeiicea 
iuthetulveutitia,  and  is  analogous  to  that  of  traumatic  arteritis. 

Atheroma  axd  Calcification. — One  of  the  tminent  and  most  serious  ter- 
minations of  chronic  arteritis,  no  mattvr  what  may  have  produced  tlie  arterial 
Iteiou,  ibthc  condition  known  ad  athemnuitous  clegeneratiou  (Fig.  51G).    It 

Fig.  516. 


^^: 


followUf  Ar»«rilU.    8»etioa  of  &orU  QOij«r(rn|ng  tha  a  thorn  ma  ton*  rhnnero.  NhnwlBg  tbe  c«nnUr  lufiU 
>Wlb«  deeper  U^fni  ct  lh*liiD9r  coki,  %qA  coDK^aeoi  balitlng  laward*  of  ili*  imlmH.    The  d«w  ilmtDo  bit 
■•n  07  laBi  futjr  de^soeraiion.    Thcrv  l<  lonKt  effllnlRr  iBflltntlon  of  the  middle  comt.    (,  tho  liMr- 
>;m,  IktMkMU;  •,  the  «xt«niftl  taalc.     H«f[Dlfl*d  MdUiD?t«r«  and  reduced  uuu-liiiir.     (Ureen.) 

ewentially  a  disease  of  mal-nutrition.     It  is  a  senile  clianice,  not  of  neces- 
Itv  wwxistent  with  another  disease.     It   is,  as  will   ho  i)roveu  hereafter* 
T^nme  to  attack  the  arteries,  esj>ecially  those  of  the  brain,  in  syphilis,  and 
^e  larger  arteries  in  other  affections.     The  fatty  degeuemtion  of  endarteritis 
a  primary  lesion,  that  of  chronic  arteritis  is  secondary.     The  one  is  local, 
i«  other  e^eneral.     Recovery  from  the  one  is  possible,  and   the  (langer  of 
*'   is  slight.      Shreds  of  fatty  material  may  be  carried,   by  tho    blood 
leed  in  the  cerebral  or  other  remote  vessels,  doing  great  injury  ;  but 
cident  is  rare.     The  possibilities  of  clironic  arteritis  with  atheroma 
rays  grave.   Above  the  dangers  of  thrombosis  iukI  eiubolism,  and  of  cal- 
lon,  are  those  of  aneurism  and  of  hemorrhage.    The  early  recognition  of 
ooodition,  though  exceedingly  diflieuU,is  no  less  important.     Atheroma 
iimeiices  in  the  deeper   tissues  of  tho  arterial   wjill,  and,  advancing  in 
line  of  bliKxl-snpply,  tAps  the  sonnt's  dF  nntrititni  ot"  the  deeper  tunics, 
their  loss  of  function,  death,  ulhI  disappearance.     It  is  a  true  necro- 

»e  &tty  degeneration  of  atheroma  not  only  involves  the  imiermost  layer 

.    the  intima  (as  does  that  form  of  degeneration  wliirh  follows  endarteritis), 

}^l  the  museular-fihre  cells  undergo  complete  metamorj^hosis,  while  tlie  elaa- 

i  is  the  seat  of  extensive  intiltratitur.     In  severe  case's  the  work  ot 

ai  is  comph^e,  the  normal  tissues  disappeurmg,  and  leaving  nothing 

. .  :iiular  debris. 

\  ;.!_;\ima  does  not  usually  destroy  an  extensive  area  of  the  intima.     The 

JtoN;he*  may  lie  numerous,  but  not  large.     The  molecular  disintegration  ia 
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confined  to  certain  well-define<l  Biiotft,  in  the  centre  of  which  ia  found  tJ 
HoftenetU  broken-down  '-pulp"  which  has  given  rise  to  the  tenn  ** atheroma.' 
Kxaniineil  under  the  micr<>w»i»e,  the  contents  of  these  puhx-avities  will  l>e 
found  to  consist  of  fat  gmnuled^  granular  corpuscles,  and  cholesterin  crystals, 
exactly  analogous  to  tnose  eoinetiincs  foun<l  in  abe»cc>s6eB  of  long  duration. 
Shredn  of  tihrous  tissue  may  he  pre^ient.  It  can  be  readily  conceivetl  how 
the  niptiHv  of  one  or  more  of  tlicse  jnilpwuvitiei*,  together  with  the  weak- 
enal  Htate  of  the  middle  and  outer  coaU*,  would  lead  to  the  formation  of  uneii- 
rinm.  Thip  danger  is  not  so  imminent  when  the  inflammatory  proceee  has 
advanced  slowly,  for  the  reason  that  secondary  calcification  (a  conservative 
process)  is  more  apt  to  take  place.  The  same  may  be  said  of  primary  calci- 
fication whert^  the  lime  salts  are  deposited  in  the  *' coagulation  necrosis'*  of 
tlie  mcMlia. 

The  atlieromatous  and  calcareous  degenerations  may  exist  in  the  same  loca- 
tion and  at  the  same  time.     While  the  cell-structure  of  the  iutima  is  l»eing 
transformed  into  granular  matter,  the  fibrillatetl  basement  substance  nearest 
the  media  is  the  seat  of  calcareous  deposit,  at  first  granular,  the  granulea  ai" 
hciiiiir  to  fnrm  clusters  or  flakcic}.     At  the  same  time,  the  nuclei  of  the  mu» 
cular-tibre  cells  are  filled  in  and  around  with  <.'alcaix>ous  matter.     The  entir 
muscular  coat  may  be  converted  into  a  calcifie<l  cylinder,  or,  as  is  most  usual 
the  process  may  lie  i-oniinc*!  to  isolated  oatches.     In  either  case,  the  entii 
thick  uess  of  the  wall  may  eventually  undergo  the  same  morbid  changea. 

When  the  layer  of  cells  between  the  calcareous  dcjKJsits  and  the  blooil-cur- 
n:*nt  has  been  broken  down  by  the  atheromatous  process,  it  may  disappear  in 
the  LIoimI  and  leave  the  flakes  of  calcareous  matter  ex^xjsed  to  view  from 
within.  Those  in  turn  may  be  carric<l  awa}*,  or  they  miiy  Ix'  undermined  by 
tli4^  bluod-currcnt  and  lead  to  aneurisnuil  pouches  by  dissection.  AVith  athe- 
n^Lua,  calcareous  detjeneration  may  inva<lc  the  entire  arterial  system,  the  arte- 
ries of  the  extremities  becoming  brittle  and  unyielding.  The  smaller  arteries 
are  most  apt  to  ho  involved,  especially  those  of  the  brain.  This  condition  is 
a  j>art  of  senile  malnutrition^  and  loads  t**  more  or  less  complete  occlusion  of 
the  vesHels,  ttj  loss  of  i'unetion  of  the  portions  c(  the  body  most  seriously  in- 
volved, and  to  gangrene.     It  is  the  commeiiceiiient  of  deatli. 

In  many  cases  of  atheromatous  and  calcareous  degeneration  in  the  ageil, 
enormous  dilatations  occur.  Tlie  dilatation  is  not  uniform,  as  a  rule,  but  the 
walls  of  the  dilated  artery  (usually  the  aorta  and  the  arteries  of  the  second 
class)  are  poncbe*!  in  many  places.  The  cah-areous  matter  will  be  found  to 
Ih'  thickest  m  tho^e  jmrtions  of  the  wall  which  are  less  dilateil,  while  the 
dilated  pouclies  have  ini<lergone  a  more  complete  fatty  degeneration.  This 
condition  is  conmionly  known  as  *n'fet'itis  deformans. 

The  middle  coat  mav  be  in  plaecs  entirely  dcHtroyed,  when  the  changed 
intiuMi  will  Ik?  joined  with  the  advcntitia  by  a  connective  tissue  new-forma- 
tion, wliit'li  (sw  F^ig,  510)  contains  ves.sels  i^assing  directly  to  the  intima. 
Loss  of  tlur'  cliistir  tanic  is  one  of  the  immeciiate  uiuses  of  spontaneous  aneu- 
rism (Cornil  iirid  Knnvier). 

Tliis  coiulitifju  (tt"  jitr<t|ihy  of  the  clastic  lamina  is  beautifully  shown  il 
Fig.  517,  which  was  drawn  from  one  of  my  spcvimens  by  Dr.  Wanlwell. 

Calcification  of  arteries  has  l>een  esjHKially  studieil  by  Dr.  W.  Ij.  Ward- 
well,  of  New  York  City,  in  Cohnheim's  jjaboratory.  His  experience  includes 
examinations  nja<le  fixnn  iwenty-five  casci^  at  tlic  rcquc*st  of  Cohnheim,  who 
jissent.s  to  his  runrlusions.  Dr.  Wardwell  says  all  authorities  recognize  9^M 
morbid  change  in  the  arteries  known  as  calcification,  and  the  majority  lool^l 
upon  it  as  a  change  secondary  to  atheroma  or  endarteritis.  Few  of  these 
recognize  a  primary  cjdcification  not  dependent  u[>on  a  preceding  inflamma- 
tion.    This  condition  is,  however,  the  chief  change  in  the  senile  calciticati<»n 
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^vtif  nleumtai  d«tfen*nitloB  nf  th«  n*dU.    A,  inttnu ;  u  0,  incdlft  :  n.  ndv^ntltift ;  ■  b,  ulcueoa*  patebf«. 
Ctnr  u%9rf.    Ua.]{aU«<l  ftboul  •>  4Uni«ti*n.     rFroa  *  «iicciin«a  prvparcd  b^  Dr.  W.  L.  Wftrdwetlj 

'>i  iptoriw.     The  microscopic  appearances  of  primary  calcification  are  well 
^ij"ttn  in  Kig.  518. 

(blinbeim  fttat4?s  that  in  senile  arterial  calcification,  somctimcH  tlie  nuMlia, 
WBK'limeH  the  interna  (lU  outerm<»st  layer),  is  atiected,  and  that  in  them  tlie 
Bae  silts  are  depO(*itetl.  Moreover,  that  this  deposit  of  lirao  takes  place 
kfe  because  these  tunics  have  been  subjected  to  the  great^t  strain. 

Fig.  518. 


l<\ 


:j^o 


'■ilimuk  prlnury  calrlflraitoD.    8«<>tl4a  from  hamaft  ndltl  «rl«T7,  ttiowlac  kt  a.  prtm&ry  ealelfleiUoD  nt 
^■itfiC.    4.,  tli«  InLlffla  cooipuniUTelf  uuchftui;ed.     (Drmwa  from  •pecliiicu*  prppnrcd  by  Ur.  W.  L.  WurilffC'll 

ffvigert^  descrilies  a  "hitherto  undeflcrilKHl"  proccsH  known  as  coagulation 

«f»w»«.    Beginning  with  the  theory  of  Schmidt  concernina^  the  coagulation 

^i\t(i  Wootl,  in  which  the  white  corpurtcles  play  the  leudiii^  part,  he  argues 

'iai  «U  tiRsnea  have  tbe  itowerof  spontaneously  coagulatinE:,  it  being  necei*- 

«7  for  such  an  occurrence  that  the  cells  should  die,  give  up  their  ferment  and 

I  Vircltow'«  ArchiT,  Bd.  Uxix.  8.  87. 
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til»riuo-{ilat*tic  material,  and  then  bc*conic  saturate<l  with  a  fibrinogen-holding 
lynn>h.  This  morbid  procc\ss  he  holdn  liiay  occur  in  ti&^ue;*  the*  nioi?t  divorce 
in  character,  as  in  chect*v  glands,  infarcts  of  the  spleen  or  kidney*?,  tumon», 
the  inflammatory  matenal  around  irtii-aaittw,  tubercle^  etc.  Macroacopically, 
these  coagulated  ^joU  have  a  peculiar,  eitiffapj>earanc^,  and.  luicroecopically, 
they  are  recognized  by  the  fact  that  the  cell  nuclei  have  disappeare^^l,  and  can- 
not be  made  to  ajtiK*ar  b}'  j*eagont3  or  by  the  coloring  material  u^d  iu  the 
microscoi>ical  technique. 

Weigert  stiiteR  further  tliat  to  this  proeeHS  belongs  a  hitherto  undescribed 
tiasue-necro^is,  viz.,  the  so-called  atheromatous  degeneration  of  the  aorta 
and  the  syphilitic  disease  of  the  arteries.  There  are  found  in  the  wall*  of 
the  ve:^sefH  many  s[KiX^  with  no  nuclei,  often  too  ^mall  to  allow  any  one  to 
rea<rh  a  jiositivo  conclusion  in  regard  to  them.  Often,  liowcver,  these  Hjiots 
are  larger  and  present  a  fibrinous  apixtanmce.  The^c  are  found  not  only  in 
the  newly  formed  tissue,  but  elsewhere,  and  Weigert  attributes  to  them  the 
chief  cause  of  the  inflammatory  and  hyi>erplaslic  tis-sucMchanges  which  are 
peculiar  to  the  atheromatous  and  sclerotic  processes ;  he  also  declarer  that 
the  titssues  in  these  spots  tend  to  calcareous  degeneration. 

Dr.  Wardwell  arrives  at  the  followine:  conclusions: — 

(1)  Tliat  in  the  arteries  of  middle-jiged  or  old  j>er>on(?,  there  are  often  found 
spots  of  diseased  tissue  wliich  pre^^eut  all  the  appcarancei*  of  having  under- 
gone a  '•*•  voamdaUon  necrosisJ'' 

(2)  Tlmt  HI  these  sjMjts  there  is  a  tendency  to  the  deposition  of  lime  salts. 

(3)  That  in  primary  ca1ciiic4&tion  tlie  media  is  always  fir^t  afi\x'ted,  the 
intiina  and  adventitia  only  secondarily  and  by  contiguity.  ^ 

(4)  That  this  change  is  indej^tendeut  of  a  preceding  intlummation.  ™ 
(o)  That  on  the  cttntniry  these  calcific*!  spots  act  as  foreign  bodies,  settiui; 

up  a  secondary  intlamumtion  iu  their  vicinity,  and  leading  Boiuetimcs  to  thielc-  ^ 
ening  of  the  intima.  ■ 

(6)  That  one  of  tlie  changes  in  atheroma  of  the  arteries  is  eoa^lation 
ne<"rosis,  that  lime  salts  are  ot\en  de|Ositcd  in  such  necrotic  spotA,  that  tlie 
iKJsition  of  such  spots  is  in  the  iutima  instead  of  the  media,  vi2.>  iu  the  newly 
iormed  uiflammatory  tissue. 


I 


Fig.  519. 


ArteriUi  wllh  cnagDlallon  ae«ro*lii.  SpcUob  trxtm  bamaa  »rt«r7  tre*te<t  with  acetieaeid,  ihowiBit  kI  d  v,  tpol* 
of  coayalBtloQ  DvcrMl*  wbkb  eooUiaed  cftlt^affous  salu  l>er<ti»  iHriuK  lr«»t^«l  with  cb«  arid  ;  a  taUna ,  a,  aM»dla; 
(^  adraaaHa.    (Drmwa  from  •pactaea  prepared  by  Dr.  W.  L  Wardwell.    Maf  alBfld  aboat  40  iUaiMt«n.) 


(7)  That  primary  calcification  attacks  the  small  arteries  rather  than  the 
larger,  and  especially  those  portions  of  the  arteries  which  are  subjected  to 
the  createst  strain. 

These  conditions  are  shown  in  Figs.  519,  520. 


SYPHILITIC   .ARTERITIS. 
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rottcrlor  tlbUl  ftrMry.    Section  sbowing  coaifuUttou  orerMl*.    a,  InUnui ;  ■,  ni«fllB  ;  o,  ftdTsnilUi :  d*  ipot  of 
coarolatioo  naeroKti.     Ua|[al0«il  340  rttBoielsn.     (Fron  «  kpeelneK  pr*pmr«d  hj  Dr.  W.  L.  WiirdwaU.) 

Syphilitic  Artkkitis. — Arteritis  la  a  part  of  tlio  T>athoIogy  of  syphilis. 
The  first  ilanger  to  lite  in  this  disease  coraes  from  the  chaiigof*  m  the  capacity 
of  the  arteries.  No  part  of  the  arterial  ?y}»tein  is  exempt,  thoui^h  tlie  mo«t 
wrioud  lesions  are  foun<l  in  ihe  vessels  of  the  brain,  and  next  in  the  aorta. 
They  become  grave  in  the  larger  trunk.s  on  aecouiit  nt'  the  atheroma  i-esulting 
from  the  «yphilitio  i'>oisou  (iiulncing  aneurism l^  and  in  the  smaller  aKeries 
(oepecially  thoBu  of  the  bniiiO  I'mm  oeelusiou  or  athemma- 

Even  in  the  initial  lesion  of  ^typhilis*  (the  ohancre),  aoeording  to  Bie^iadecki, 
the  capillaries  of  the  ]»apHUe  have  iu  their  tliickeneil  walls  many  nuclei,  some 
of  which  are  seen  to  projeet  into  the  hiinen  of  the  ve-ssel. 

The  arterie«  of  the  hiusi*  of  the  bmin,  espeeially  tlie  ha^^ilar  and  those  at 
tiie  commencement  of  the  fissure  of  Sylvius,  ure  often  seriously  involved.  I 
have  seen  two  cjiiios  in  private  practice  m  which  deulh  resulted  from  aniemia  of 
the  medulla,  due  to  a  more  or  less  complete  throniboHi.H  of  the  basilar  artery. 
A  patient  of  Dr.  Weber's,  to  whom  I  was  called,  died  in  my  presence.  A 
few  days  previous  to  liis  death  he  Imd  complained  of  dizziuiWH,  and  of  a  sensa- 
tion as  of  msetits  crawling  overthe  integument  of  the  extremities.  T>eath  was 
quite  sudden,  and  was  due  to  res|»iratory  failure.  lie  became  quickly  uncon- 
scious, and  appeared  to  have  lost  all  sense  of  the  bcjioln  de  rcspinr.  The 
respiratory  movements  were  irregular,  and  co-ordiimtion  of  movement  be- 
tween the  expiratory  and  inspiratory  nmscles  was  seemingly  lost.  The  mode 
of  death  was  diftereut  from  anything  I  had  ever  witnessed  up  to  that  date  or 
have  since.  At  the  autopsy,  the  basilar,  just  where  it  divicWl  into  the  two 
posterior  cerebrals,  was  found  nlraost  completely  ocelu*led  by  a  thrombus. 
There  was  no  other  lesion  which  could  Imve  accounted  for  death.  Syphilis 
had  existed  for  several  years. 

In  the  second  case,  syphilis  had  existed  for  nineteen  years,  with  right 
hemiplegia  for  the  last  sixteen  yeai><  of  life.  This  ]>ationt  was  under  my  care 
for  nearly  five  years.  She  would  never  consent  to  take  the  iodides  or  any 
medicine.     She  was  excessively  obstinate;  her  mind  was  clear  up  to  the  time 
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I  last  saw  her  befoi'e  death,  which  cK-'Curred  sti<ldoiil3*  ono  iiiglit,  I  (lid  not 
see  her  until  life  was  extinct,  but  from  tlie  description  ot*  the  mode  of  death 
given  liie  by  Dr.  F.  J.  Ive8,  who  \\'iit<  pi'esent,  I  was  led  to  expivs*  the  belief 
that  a  similar  condition  existed  as  in  the  case  tii-st  ix»ferred  to.  Ou  exami- 
nation, I  found  a  thrombotsis  of  tlie  basilar  artery  in  exactly  the  same  location. 
Fig.  521  repreeenta  a  section  of  the  artery  near  the  thrombus.    The  lumen  of 


tjypblltac  mxtonti*.  Se«Uoa  at  LHutlwr;  «,  Imiti'ii  uf  ve««el  nlroui  iWL»-iliirils  ailoH  wltb  daw  ronnfttton  at  *  ■  :  o, 
nkvtllft ;  D,  matcaUr  la/^r  ud  iidvfatUlK.  From  n  paUsil  diHul  tntm  Njrphllt*.  (SpecUBca  of  tiie  aalhor'*,  dnira 
hf  Dr.  W&rdw*U.     HagnlfiiHl  about  40  tlitmcMn.) 

the  vesrtel  in  seen  to  Ih"  about  two-thinls  occluded.  Thoadventitia  is  filightly 
thickened,  and  the  cell  elements  in  it  are  rlititinctly  fusiform,  and  regularly 
panillel  with  each  other  and  witli  the  contour  of  the  adventitia.  The  wav^' 
clastic  layer  in  easily  recognized,  mid  in  that  portion  of  the  artery  in  which  the 
Bvpliilitic  iutliuinuat*trv  material  is  dc|>ositefl,  the  waves  of  the  media  are 
more  numeroui*  and  shorter  than  in  4»tluT  portions  ot'  the  veeeel.  In  tlie 
centre  of  the  maj>s,  occupyiiiij:  ii  portit^n  *)f  the  calibre  of  the  artery,  is  found 
a  hyaline-looking  spot  wliicli  tako*  the  carmine  stain  more  readily  than  the 
gencml  mass  of  the  tlir»>nilnis.  It  contains  embryonic  cells  in  alxiut  the 
miuiv  quantity  as  the  surmuuiling  tissue.  Tlie  adventitia  is  iu>t  regularly 
tliickened,  U'ing  tliree  or  lour  timen  an  deep  in  kouic  portions  as  in  othei-s, 
and  pre?*enting  \i\  the  section  a  nodulated  api^'annicc.  Viowe*!  with  a  mas:* 
nifying  power  of  abf>ut  five  luuidred  iliaTnete]>*,  that  portion  of  the  arterial 
wall  external  to  the  wavy  Hue  (the  elastic  layer)  stH,'n  in  tig.  521  presentw  the 
following  appearance: — 

In  the  most  extenml  limit  of  the  section  of  the  adventitia,  thoi'e  are  found 
clusters  of  inflanunat4iry  corpuscles,  true  embryonic  cells,  i-ound,  and  larger 
than  the  cells  found  in  any  other  portion  i*f  the  s|.K}<-*imen  external  to  the 
ehistic  lamina.  Thef^'  ccHh  are  somewhat  smaller  in  size  than  tliose  found  in 
the  new-formed  tissue  of  the  hitima,  thou^rb  tlicy  ditfcr  in  sliai>e,  sit»ce  those 
in  the  intima  appear  both  round  and  tUHiform,  while  the  cells  in  tie  outer 
e<lge  of  the  extenia  appear  almost  invariably  round.  It  may  be  possible 
timt  they  are  fusiform  cells  cut  transversely  in  the  section,  though  aftercare^ 
ful  examination  I  am  led  to  conclude  tluit  they  an»  round.  At  various  points 
thv6c  cells  do  not  causti  the  external   layer   being  that  of  fusiform  celLi 
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Arranged  with  great  rcgnlarity  parallel  to  the  contour  of  the  wall  of  the 
urtory.  Where  the  wall  ol"  the  ves.-iol  (.'xteriial  to  the  elustie  lamina  is  thickest, 
these' spindle  cells  are  more  numerous  and  have  a  greater  tmnsverse  diaiuet^^r 
than  at  the  uaiTowor  jM)rtion8,  where  they  rieeni  to  Irnve  elongated  and  he- 
come  tliinner — seemingly  a  ti'ue  process  of  fibrillation  and  contraction  of 
embryonic  (inflammatory')  cells. 

Continuing  the  examination  further  inwards,  as  the  wliite,  wavy,  clastic 
zone  is  crossed,  just  within  and  almost  in  exact  ap}X)sition  with  this  is  a  some- 
what iri*egular  and  thin  layer  of  cells,  fnsifonn  m  section,  varying  in  depth 
from  a  !*ingle  row  to  two  or  thi-ee  rown,  ami  in  ^^ome  jKiints  entirely  absent. 
These  are  doubtless  a  remnant  of  the  original  yndothelia  of  the  intima ;  just 
internal  to  these,  and  in  faict  continuous  with  them,  is  the  great  mass  of 
new-formed,  inflammatory  tissue  which  juts  into  the  lumen  of  the  vessel. 
This  mass  is  composed  of  large,  mostly  fusiform,  cells,  distinctly'  nucleated  and 
occupying  about  as  much  sjtace  as  the  intercellular  substance  in  which  they 
are  imbedded.  (The  ^pace  seen  in  some  portions  of  the  scctictu  between  the 
wavy  clastic  lino  atul  tlui  cell  niass  in  the  lumen  of  the  vessel  is  due  to 
cleavage  or  splitting  ofl'  in  making  the  section.)  The  following  couclusioos 
I  liave  arrivtii  at  from  the  study  of  this  case : — 

(1)  The  clastic,  tunic  is  very  slightly  if  at  all  changed  by  the  inflammatory 
procei«  in  syphilitic  arteritis.  If  there  be  any  change,  it  is  due  toacorrugutiou 
or  wrinkling  of  this  tunic  in  the  process  of  contraction. 

(2)  The  external  coat  is  irregularly  thickened,  and  appears  nodular  on 
transverse  and  longitudmal  section.  This  thickoning  is  the  result  of  the 
syphilitic  inflammatory  process,  and  the  external  layers  oi  inflaninuitory 
corpuscles  differ  from  those  (and  the  greater  ]>ortion)whic3i  fonu  the  bulk  of 
the  changed  external  tunic 

(3)  The  chief  lesion  in  syphilitic  arteritis  is  situated  in  the  intima,  an<l  is 
due  in  the  main  to  active  proliferation  of  the  normal  cells  of  this  tunic. 

Syphilitic  arteritis  has  been  made  the  subject  of  special  study  by  Cornil, 
Heubuer,  Greenfield,  Barlow,  Buzzard,  Davidson,  Sime«,  MTiite,  and  others. 

Greenfield,  in  the  Transactions  of  the  London  Pathological  Society  for 
1877,  gives  an  anal3-sis  of  twenty-two  cases  of  visceral  s3*j>iiilis.  His  cases 
and  report  are  sn  instructive,  and  give  evidence  of  f*uch  carefid  study  of  this 
important  subj(?ct,  tliat  I  quote  them  almost  in  full. 

Of  the  22  patients,  13  were  females,  ^  males-  Their  ages  varied  from 
twenty-three  to  fifty  yeaw.  Of  the  females,  four  wero  between  the  ages  of 
28  ana  25,  one  was  35,  one  38,  the  remainder  between  40  and  50.  Of  the 
males,  four  were  between  30  and  40,  the  rest  lictweon  40  and  50. 

These  ]tatients  did  not  all  die  from  sypliilis,  some  ]»erishing  from  other  and 
concomitant  diseases.  Of"  those  who  died  from  the  effects  of  syphilis,  the 
greater  number  were  corajianitively  young.  Uf  the  four  females  under  25 
years  of  age,  two  died  from  the  effet^ts  of  thromlHisis  of  the  cerebral  arteries, 
one  from  syphilitic  diseiist;  of  the  larvnx,  and  one  from  accident.  Of  the  six 
males  under  40,  one  died  twin  syphilitic  disease  of  the  ceivbral  arteries,  one 
from  jgummata  of  the  brain  and  tluni  mater,  one  from  pneumonia  due  to 
syphiutic  disease  of  the  larynx  and  trachea,  one  from  renal  disease  consequent 
uptm  strictuiv,  and  another  by  accident. 

The  following  table  from  this  close  observer  is  so  interesting  in  thodemon- 
stratioa  which  it  gives  of  the  fre<juency  of  arterial  le^sious  In  Ujo  later  stAgea 
of  syphilitic  disease,  that  I  copy  it  entire. 
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H            Cases  of  Visceral  Svpuilis  oHSERVEti  in  Post-mohtem  Room  of  St.  Thomas's 

H                                             Hospital  during  the  Years  1875-6. 
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involved.      Ill  other  wohIb,  out  of  V>  cafies  in  which  the  condition 
arteries  w;ih  noted,  in  li>  these  vetwels  were  disenHeii. 

Tlie  aiitlior  says  that  tlio  condition  of  the  aorta  and  lar^»  vcsiselflaA  r^aj 
atheroma  is  of  iinpoi-tance  in  connection  with  the  dependence  of  ancnrisi 
upon  syphilid,  and  that  ha  regai-ds  the  smaller  vessels,  the  nattire  of  the  di^^easei 
of  the  cert*l>riii  Hrteries  is  of  the  greatest  interest.      In  the  eases  heretofore 
noted  ill  the  table,  where  the  kidneys  were  diseased,  the  eileet  of  sypJiil^ 
in  producini^  the  atheroma  might  be  questioned.     In  thi'eo  females  (ntsetn 
1(5,  and  19),  aged  !23,  2o,  and  *2o,  there  was  marked  atheroma  of  the  aorta, 
one,  the  atheroma  wa-?  general  in  the  aorta  and  its  larger  branches,  the  eoc: 
tion  being  that  of  difiiiHod,  irregular  swelling,  with  but  little  fatty  degen-^^,— 
tion.      The  kidneys  in  this  case  were  structurally  healthy.      In  one  lert^^  ' 
aged  25,  in  the  fii^rtt  part  of  the  an-h  of  the  aorU  were  several  patc};^ 
roundeil,  prominent  in  the  centre,  and  thicker  than  usual.      Chi  section  t/jts 
uii]>eared    honiogeneons,    and    [iresented    s<'an*ely    any    fatty   degenerado!!. 
ThnKighont  the  rest  of  the  aorta  thei-e  was  general  atheroma  with  no  jKiculiar 
elmmctei*s.      In  another  female,  aged  3J,  tneiv  were  large  patches  of  endiir- 
t<*ritis  <leforaians  in  the  ubdoniinal  aoi-ta.     In  this  case  there  was  laniacoous 
degeneration  of  the  kidneys. 

In  Hoveral  i>thercjises  tliere  was  marked  atheroma,  and  in  uioHt  t^seswhc'i* 
there  was  no  renal  disease  tlie  patches  were  much  raised,  sometimes  alaiwt 
Leraispherical,  at  f)ther  times  \\-itli  sliarply  delinwl  e<lges  of  gelatinous apjx^- 
ance  and  pearly  lustre;  and  on  section  there  was  but  little  tatty  dc^'iioration 
or  csUciii cation. 

Whether  in  these  cases  the  disease  would  have  gone  on  to  the  formatii)0 
of  aneurism,  cannot  of  corn's^:?  be  decided  ;  hut  it  is  evident  that  a  nmrketi 
tendency  to  the  occurrence  of  endarteritis  defonuans  at  an  early  age,  au<l  in 
an  advanced  degree,  exists  in  visceral  syphilis.  This  is  esjiecially  noticed, 
upoti  c<Mnpanng  the  condition,  in  tliese  cases,  witli  that  in  a  farire  nnml>erofl 
other  patients  of  the  same  age  who  have  dietl  fn^m  all  forms  of  iliseahC,  when 
it  is  found  that  in  no  other's  was  any  atheroma  observed  ajfart  from  the  ooex- 
Lstenee  of  very  marke<l  renal  disease.  It  is  probable  that  the  absence  of  oases 
of  aiuninsni  from  tliis  faeries  is  jiurely  accidental,  for  in  a  number  of  other 
caseB  Dr.  Greentield  has  found  very  marked  syphilitic  visceral  disease  in  ca^j 
of  aneurism  occurring  at  an  early  age. 

The  cerebnil  arteries  were  very  markedly  affected  with  syphilitic  di* 
in  live  cases,  and  in  a  h;ixth  were  pn>bably  diseased. 

As  to  the  pathological  changes  which  syphilitic  arteritis  causes,  theyawj 
given  by  Dr.  Greenlield  in  two  cases  of  disease  of  the  cerebral  arteries. 

The  sjiecimens  were  taken  i\x>m  the  middle  cerebral  and  basilar  arteries 
They  are  ty[»it_ul  and  probably  represent  tavo  tlitferent  stages  of  the  procew.j 
*"Iu  the  lirst  case  the  disease  is  seen  in  the  earlier  fonu,  ui  which  it  cooaists 
almost  entirely  of  a  cell-growth  which  has  as  yet  undergone  but  little  orga- 
nization. In  tlie  second  cjise  considerable  changes  have  occurred, and  alarf^J, 
part  of  the  new  gri>wth  is  (xMivertod  into  more  or  less  ftilly  developed  con- 
nective tissui!.  In  the  speeinieu  sketched  in  Fig.  522,  the  artery  is  seen  t*>' 
be  somewhat  irregular  in  shape,  this  behig  due  to  obliquity  of  the  soction.. 
The  lumen  (a)  is  very  small,  but  is  clearly  defined,  rounded,  and  free  from 
thrombus. 

Tlie  outer  coat  appears  s<imewlmt  thickened,  and  is  iniiltrated  in  continuity] 
w^ith  the  pia  mater  {/)*  The  muscular  coat  (d)  is  distinctly  seen  at  the  upp'n 
and  lower  parts  of  the  section,  elsewhere  l>eing  somewhat  infiltrated^  axitln'^ti 
clearly  separated  from  the  adveiititia.  The  fenestrated  membrane  is  ilfii^l^ 
Been  at  i,  where  it  is  iudieateil  by  the  dark  line-s ;  it  conld  be  clearly  tnic^j 
on  altering  the  focus,  all  ai-ound  the  vessel,  lying  as  usual  immediately  interna 
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fo  the  ransculur  layers,  and  fieparating  Fig.  522. 

them  from  tlio  iiiiuT  coat.  It  is  to  that 
l«art  of  the  vesdol  lymg  between  a  and  b 
(Fiff.  522)  that  attention  must  be  spe- 
cially directed,  the  thickened  inner  coat 
constituting  thetitweiitial  R'utnreand  the 
peculiarly  characteristic  element  of  the 
niorltid  chant^e.  With  a  higher  power, 
liie  thickening  of  the  itiner  coat  is  seen 
to  eousist  entirely  of  a  cell-growth  wliich 
closely  rcftcmbles  gnuuilation  tisnue.  In 
the  deei)er  parta,  nearest  the  fenestrated 
niembniue,  the  celln  arnjcar  to  Ix*  flattened, 
runnuig  parallel  with  the  elastic  layer, 
growHug,  however,  more  irregnlnr  in  tlis- 
position  towards  the  centre.  No  distinct 
transition  line  can  be  discovered  between 
this  deeper  layer  and  the  central  part, 
in  which,  however,  the  cells  appear  to 
be  larger,  oft^'U  hnnu'hing  un<l  more 
loosely  arnuige<l,  with  more  nnmeruus 
capillaries  runniiiir  aniongst  them.  Many 
of  the  cells  in  the  interme<liate  layer  appear  to  be  rounded,  but  it  is  not  im- 
probable that  they  are  fusifonn  cells  cut  transversely.  In  many  parts  of  tlie 
thickened  intima  the  capillarity  arc  numerous  and  of  large  size. 

Towai-d  the  lumen  of  the  vessel  tJie  cells  agiiin  a^^sume  a  tlattened  or  fusi- 
fonn shape,  and  sevei'al  layei*s  of  these  cells  closely  packed  toi^ether  form  the 
innermost  part  of  the  new  growth,  the  most  internal,  supertTcial  layer  (that 
in  immediate  contact  with  the  blood<"nrrent)  forming  a  continuous  layer, 
which  corres|X)nds  in  its  functions  In  normal  ctidothelinm. 

The  other  specimen  (Fig.  523)  appeai-s  to  have  undergone  ditlereut  changes. 
The  coats  of  the  vessel  are  enormously  thickened,  and  the  lumen  of  the  ves- 
sel correspondinijly  diminished,  so  as  to  Ikccoine 
a  narrow  cJiink  (tlic  section  is  somewhat  obliquely 
made).  The  thickening  of  the  wall  is  found 
to  present  great  variations,  at  points  of  the  vessel 
nor  further  apart  than  one-twelfth  of  an  inch, 
other  sections  at  that  distance  from  the  one  repre- 
sentetl  in  the  cut  not  Ijcing  moiv  than  one-half 
OS  thick,  the  external  dianioter  of  the  vessel  iv- 
maining  almost  constant.  The  adventitia  (r)  is 
»*Ughtly  thickened  andiutiltrate<lby  a  cell-growth. 
TlTe  muscular  coat  {d)  is  of  pretty  uniform  thick- 
n<v^<,  except  at  Bome  iKiints  where  invaded  with 
cell-intiltration  fn:>m  the  adventitia.  Tlie  inner 
coat  is  enonnously  thickened,  and  jirescnts  the 
apl»earance  of  two  concentric  rings,  tlie  Ixiundary 
between  w*hich  is  more  or  less  defined.  Exam- 
uiei!  with  a  higlier  j>ower  (Fig.  524),  the  lumen 
of  the  vessel  is  found  free  from  thrombus.  The 
meinbnina  fener*trata  is  well  defined.  The  mus- 
cnilar  layer  presents  very  much  its  normal  appear- 
ance at  some  p(»ints,  except  that  the  fibrtMiclfs  are 
somewhat  granular.  At  some  points  it  is  en- 
croached upon  by  the  cell-growth  from  the  outer  coat,  between  which  and 


Fig.  523. 
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the  Tmiscular  coat  there  is  no  distinct  line  of  demarcation.  The  outer  coat 
is  souiewhat  irivgulurly  tliiekoiied  by  cell-growth,  which  is  e^peciallv  abuu- 
dant  around  the  vasa  vasorum,  which  are  very  numerous  and  much  more 
develoi>ed  than  usual.  At  some  ^lOints  small  vessels  traverse  the  muscular 
and  clastic  coats,  going  into  the  deeper  portions  of  the  thickened  intima. 


Fig.  624. 
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The  inner  coat  measures  twice  the  thickness  rn  the  outer  and  middle  coa^^ 
together.  Starting  from  the  fenestnited  membrane,  iu  its  neighborh(*or/ 
there  is  found  a  rather  abundant  cell-growth  travei*sed  by  capillaries.  Xoarer 
the  intima  is  found  a  fibrous  tissue,  formed  of  elongatea,  fusiform  cells  and 
delicate,  int^^rlacin^  fibrils  of  connective  tissue,  the  whole  constituting  aii  inj- 
perfwtly  devi'lopL*il  fibrous  tissue.  Intcriml  to  this  are  seen  more  nunieroue, 
rounded  ceils,  some  of  which  are  of  lara^er  size.  Nearer  to  the  lumen  a« 
seen  elongated,  oval  nuclei,  smaller  and  moi'c  highly  refnictile,  and  mo 
closely  jmrkod  together.  It  will  be  seen,  by  reference  to  my  own  case  alreadj 
ijiven,  that  in  the  cluuiges  which  occurred  in  the  intima  it  was  anulogoo*  t< 
Dr.  Greenfield's  fir-st  ciise,  while  iu  the  irregular,  ncMlulated  conditiou  of  tl« 
muscular  lavcr  it  was  analogous  to  his  second. 

In  cuHCrt  (if  coiiHtitutional  syphilis,  W.  R.  Gowershas  studied  the  develop 
ment  of  sypliiloma  in  it8  relations  to  the  arterioles.     He  concludes  thattfi 
intlamnnxtory  niatta-ial  travels  m  the  line  of  the  vessels  in  the  membranes 
the  braiiK    '"  These  processes  (of  intlammatory  matter)  follow  the  course 
vessels,  and  an  examination  of  the  points  of  the  processes  shows  that  the 
tension  of  the  growth  occurs  along  the  jMirivascular  canals." 

According  to  Greenfield,  the  intlanmuitory  matter  in  and  around  the  pet 
vascular  canals  in  syphilis  is  entirely  diiferent  from  that  in  tubercularujfi 
tration  »)f  these  canals. 

Li  veHsele  examine<l  by  Barlow,  the  same  changes  are  reported  as  thi)*^ 
given  above  (Figs.  525,  526).  The  ndventitia  and  inuscular  coats  were  morv 
or  less  affected,**  but  obviously  the  principal  changes  have  taken  place  in ll»« 
intima."  Davidson  and  Buzzard  are  led  to  the  same  conclnsious  with  *^"' 
foregoing,  as  is  Green  in  his  *'  Pathology  and  Morbid  Anatomy." 
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Heubner*  hoItl«  that  the  iirocesa  of  uew  cell-formation  in  the  intima,  which 
has  just  been  dewcrilK'd  ut  length,  is  due  to  the  direct  irritation  of  the  current 
of  the  poisoned  blood  upon  the  endothelia.  The  iiitlamiDation  progressing, 
proliferatiou  of  the  intuua  iucreaijes,  projections  into  the  Iniucn  occur,  and 


Fig.  5*25. 


Fig.  526. 


•jrpbllltle  art^rlUs.  Trmii«Tnr*«  »»etloB  of  »  ■■•(rmaDt 
of  the  mlddln  Cftnbral  itrirry  of  a  BypbilUlc  pRliaot. 
I.  th«  tbIckeooJ  tatttus;  «,  th»  «D(loib<>MofD  ; /,  iho 
r«Bvitrml«il  Dirni1>r«D«;  w,  tb(>  uinscalar  eoftt;  a,  th« 
ft^TWCtda.    (from   Barluw'a  SpMilnieuBt  Onwa**   Pm- 


BfphlUUe  ■rt«rlili.  S«cMod  from  «  ■mtU  nrtery  of 
lbs  pik  niatvr  i-uttr»uiTerftt>Iy.  abawiaif  tlia  Intinr  cent 
mocb  tblflkflBBd.  >  tllmknnttoD  of  the  lemta  of  ib«  if- 
•«1,  aad  a  rontldersblv  InAllnidoa  o(  ibf>  MlvaDlltlK.  A 
elol  l«  laau  Ut  ocenpj  a  K''''**  ]iart  of  Iht*  lamvD  of  lli« 
veaael.  (KroB Barlow'a Spflclrao&s, Ore«D'a  Patholofy.) 
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iiarrowine  or  occlusion  is  the  result.  As  the  endothelial  layer  Is  lifted  by  this 
underuiining,  infliunmatory  process,  a  lateral  ]»iv>jcction  into  the  hmien  of  the 
ves&el  (ii  vegetation)  takes  place,  which  may  he  the  starting  iw>int  of  a 
throraboaiH,  or  of  eerebnil  anii'inia.  Ileubticr  h()ldrt  that  thcne  latenil,  pro- 
jecting vegetations  of  the  internal  membrane  arc  pathological  con*litions 
a[>i»ertaining  esj>ecially  to  8V|ihi!itic  arteritis. 

It  is  ansortod  that  syphilitic  arteritis  can  ]>e  diagriosticated  from  atheroma 
during  life.  Lanceivaux,  acconling  to  Siines  and  u'hite,  in  their  cKlition  of 
(.\>niil  on  Syphilis,  says  that  the  dltierence  can  be  reeogni/.ed  cliiet^y  l»y  tin? 
otxiurrence  of  tliromboHis  in  young  sabjoct^,  withtuit  evidence  of  disease  in 
other  arteries.  The  kjiowledtrethat  the  patient  lias  sy()hilis  is  a  valuable  aid 
to  differentiation.  (It  is  not  iitlicult  to  agree  witli  Lauccreaux  in  this  conclu- 
sion.) Moreover,  atherf>nia  is  develnped  es|KH'ially  In  tho  larger  arteries,  while 
the  syphilitic  process  is  found  in  the  smaller,  and  Uy  preterence  in  the  ccrehnd 
vessels ;  and,  lastly,  the  young  sutt'er  from  syphilitic  artt-ritis  more  frerpieutly 
tlian  from  atheroma. 

I  agree  with  the  last-named  observer  that  the  ditterential  diagnnsii^  during 
lifeoi  the  two  arterial  lesions,  syphilitic  and  iitlieromatons,  is  oxtrcmely  diffi- 
cult, if  not  impossible.  Moreover,  these  lesions  very  often  exist  at  the  same 
time. 

Of  the  22  cases  quoted  in  the  table  from  GreenfiehL  after  excluding  seven 
in  which  the  eondition  ot  the  arteries  was  not  notc<l,  we  find  that  oi*  the  re- 
mainine  tifteeu,  id  thirteen  there  was  atheroma  of  the  aorta  (and  some  of  the 
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smaller  vessels),  in  one  there  was  arteritis  deformaus,  and  in  only  one  nf  die 
cases  noted  wwi  tberc  no  coexisting  atheroma. 

Since  atheroiuft  in  u  disease  i-OHulting  from  malnutrition  t\t'  the  ve^M-\  wnlls^ 
and  since  syphilis  is  a  blood-imfoverielnng  diH:•a*^L^  it  can  Ik-  easily  conceived 
that  atheroma  of  the  lai-ger  arteries  would  occur  in  the  later  stages  of  syphilis, 
aft4?r  the  arteritis  pmix^r  to  this  disease  had  l>een  established  in  the  tsntaller 
and  remote  arteries. 

While  the  atlicromatous  pi^ocess  eoruniences  in  the  deeiier  tissues,  ailvaiic- 
ing  in  the  line  of  blood  f^upply  to  the  arterial  walls,  producing  fatty  intiltra- 
tion  of  the  elastic  timic  and  dcgcnemtion  of  the  muscular  fibrCM-^elW  and  of 
tlif  cells  of  the  intimu,  and  while  in  severe  castw  the  normal  tissues  disiippi^ar, 
and  the  vessel  dilates  to  such  an  extent  that  the  artery  (despite  the  tcmponirj 
thickening  of  its  walls,  due  to  the  inflanimatory  process)  is  much  larger  in 
calibre  than  normal,  the  syphilitic  process  is  especially  prone  to  attack  the 
intinia,  and,  while  it  is  not  entirely  coutinod  in  Us  depreciations  to  this  coat, 
the  changes  it  produces  aiv  never  a^  cunHtant  in  the  other  coats  as  in  this. 

Atheixnna  causes  a  weakening  of  the  walls  and  general  or  saccular  dilata- 
tion; syphilitic  arteritis  tends  to  juoi-e  or  ktss  complete  occlusion  of  tlie  vi^^sels, 
due  to  intlanimatory  cell  new-formation  (chietly)  of  the  intima.  And  while 
the  inflammatory  process  may  be  somewhat  aided  by  tlie  direct  irritation 
of  the  poisoned  blood  current  passing  along  the  vessel  in  contact  with  the 
intima,  I  believe  that  this  intlammatory  prison  tnivels  chiefly  in  the  line 
of  blood  supply  through  the  vasa  vasorum. 

Rheumatic  Autkritis. — Arteritis  may  occur  in  connection  with  acute  rhen- 
matisiu.     Bryant  states  that  this  is  a  lui^e  form  of  disease.     Rheumatic  eml<^ 

Kig.  527. 


Arti-rUlM  with  ebronla  Dephrltti.  B»etlpn  tn>m  po«l«iior  CIMkI  BrlArrof  |»Ril«nt<l«ai1  rrom  BiiirM'sdiM*!**,  Rhoww 
lug  Rt  A  ^rvAt  thlrkvulag  of  lh«  iDt)in&,  the  rikult  *ft  rhroiile  t-iitlart^rltlii.  Tti«  oIkciIo  lainhi*  D  iinrliaog«4. 
Tlie  roaacDUr  Ujer  ii  •lii^litlv  tbtrki>o«d.  i.,  »(1v«DtlUa  firr«|ly  ihlckeaeil  tt  pUce«  hj  •mkU-c«lI  liiDltr«tU>tt, 
Dmwn  froBi  ■p«eln«u  prep«r«(l  by  l>r.  W.  L.  WwdweU  k|  Cvbahvlm't  Laborftloiy.  (MacDlflfld  aboal  4U  tllft- 
wptera.) 

carditis  is  not  so  rare,  and  it  is  mssible  that  endarteritis  may  exist  in  the 
m>rta  in  many  ci»ses  of  endocamitis.  This  and  the  arteritis  of  gout  and 
nejihritis  (Fig.  527)  belong  to  the  domain  of  medicine,  rather  than  to  that  of 
surgery,  and  will  not  therefore  he  considered  in  this  work. 

The  trciiimcnt  of  artcritiff  resolves  itself  simply  into  the  treatment  of  rlie 
disease  of  which  it  is  a  part.  It  would  be  useless  to  increase  the  length  of 
this  article  by  a  recapitulation  of  the  vanona  nietli(Mls  and  i-emodics  which 
have  been  cniploved.  If  the  pathogeny  jaid  pathology'  of  the  afi'ection  are 
undci'stood,  its  tfierapy  is  not  uiflicult. 
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Arterial  Thrombosis  and  Embolism. — Though  not  as  frequent  as  in  phle- 

bitb,  thrombosis  and  eiubolism  otten  result  from  arteritis.     The  piithology 

of  thrombodiii  has  been  given  in  the  section  on  phlebitis.     The  proceifs  in  t-he 

rteries  Is  closely  analoi^ous  to  that  in  the  veins. 

■  I-.  •  •••1 

Tlie  pt^rfect  tyiui  of  thi-onilK^siw  trom  aeute,  tmumatic  arteritis,  is  found  after 

tlie  upplication  of  an  occluding  ligature  around  an  artery. 

By  reason  of  arrest  of  the  blood  current  and  disturbance  of  the  equilibriimi 
txtrmally  existing  between  the  blood  and  the  containing  vessels,  coai^ulatinn 
takes  place  on  the  cardiac  side  of  the  ligature,  extending  back  im  a  rule  to  the 
fiwt  collateral  branch.  Immediately  following  the  injury  to  the  vesstO,  the 
process  of  inflammation — true  arteritis — commences.  The  tension  of  the  liga- 
mre  to  such  a  decree  as  to  divide  the  inner  or  middle  coat,  or  both,  is  unneccB- 
ory.  I  have  tied  arteries  (carotid  and  subclavian)  in  human  Ixiings,  un<l  in 
raws  and  dogs,  and  have  sjieeimena  which  demonstnite  tiuccerisfuroccluaiou 
t»f  the  vessel  without  division  of  either  of  the  three  tunics. 

inarpa  advancctl  this  idea  years  ago,  but  surgeons  generally  have  decried 
it.   None  the  less  is  it  true,  and  I  aui  fully  cunvijiceii  Uy  exjiericnce  that  it  is 

"al'erthun  the  division  of  one  or  two  coats  of  a  vessel  by  tightly  diuwiug  a 

Bimiw,  cutting  ligature  around  an  artery.' 
The  coagulation  thrombus  disiippoiirs  by  fatty  degeneration.     The  jicrmii- 

tteol  occlusion  is  due  to  new  formed  tissue  springing  from  the  normal  cells  of 

the  intima.     O.  Weber  held  that  the  clot  became  organized  into  a  true  tis- 

fttte, into  which  bloodvessels  were  projected  from  the  vasa  vasorum  (Fig.  528). 

Fig.  526. 
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^fMhal  Mcdoa  of  tii*  Brtery  of  a  dog  ttir  Amy  •U»r  |}ii>  ligature.    Clot  t4j«ct«d.     If  ignlflod  40  dUmateri. 

(After  O.  Wober.) 

^fllConiil  and  Ranvier  long  since  dispi\->ved  this  assertion  ofTVeber.     Bul>- 

^i^ffheld  that  the  wldte  blood  corpuscles  emigrated  thTOUgli  the  walls  of  the 

ire«l  vessel,  jiemieated  the  clot,  and  cMiiscd  its  organization,  but  Durante 

kil  and  Kanvier)  has  dcinonstratcd  that  the  leui'ocvt*:*^  only  traverse  the 

U  of  tlie  vessel  when  this  has  been  tiud  witli  a  doublt*  ligiitnre  causing  a 

\th  of  the  included  vessel,  and  that  the  leucocytes  ti*avel  through  this  dead 

They  do  not  permeate  the  walls  of  an  otherwise  healthy  artery  which 

bec-n  tied  with  a  single  ligature. 

Oil]  proliferation  takes  place  rapidly  in  the  intima;  granulation  buds  pro- 
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jcet  into  the  territory  oceujiieil  by  tlie  dot  (Fig.  529);  blcKfUve^sele  vlerivi 
from  the  vasa  vasonuii  penueate  tlie  projecting  granulation  tissue,  invade  tl 
clot,  intot  with  live  voejscld  frona  the  opposite  side,  and  johi  with  these  in 
eoiitiimou8  circulation;  the  enibrjouic  tissue  organizes,  gradually  ecu trac 
(pi-ut^fHrt  of  t'icatrizittioii),  utul  tlu'  wulls  of  the  vessel  aiv  }K*rnianentIy  ocelud* 
by  this  fibrillation.  Afterwaixls,  tlie  now  formed  vessela  disappear  to  a  gi 
degree,  being  obliterated  by  the  contracting  tiasues. 

Fig.  529. 
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TnDuatle  eadArtsrltl*.    TraBirenfl  ■Mtlon  of  tbc  romora)  nrter?  of  n  io$  etght  i^jm  after  tb«  apjillciUM  tf  i 
Hgalaro.    «,  ttio  elastic  lamtaa  ;  p,  Ifao  iDixila  ;  6,  gratiulatloD  bnd  projecllag  from  lh#>  Ibtlma  lotu  ibe  iBBeb.  f, ' 
oaw  formed  vMitel  ntQalDg  thMUfch  the  InllaiQiBalor/  tllkue.    At  a,  Uia  elastic  layer  haa  parti/  Ala«p|>ear«d.    Mi 
nllled  30  dlameieri.    (From  Coratl  and  Raavlor ) 

Fig.  512,  from  a  section  of  the  carotid  of  a  horse,  shows  how  this  nipi'l 
prolilenitioii  of  the  noriiuil  cell;*  of  the  intima  occurs  when  the  intima  ha<* 
not  been  divided.  There  wtus  in  this  case  simply  an  irritation  of  the  intima, 
a  bruising,  the  result  of  jamming  together  the  opposing  Burfiaces  of  the  ifltima 
by  meaufi  of  a  broad  (not  cuttiu":)  ligature. 

Indeed,  if  argument  be  needed  to  strengthen  this  position,  how  unanswera- 
ble ifl  this  :  thai  thin  proeess  ol*  prolifenitiuii  of  the  intima  into  granulation  pro- 
jections i^^  tto  extensive  in  some  ea^e  of  peri -arteritis  that  ocvlusion  by  throm- 
Dosis  occurs.  Here  surely  there  is  no  division  of  the  coat,  not  even  contact  of 
surfaces,  but  an  inflammation  of  the  intima  resulting  from  pre-exigting  peri- 
arteritis. 

Thrombosis  from  acute  arteritis  is  rare.  Chronic  arteritis  is  not  iinfi*' 
quently  the  cause  of  occlusion.  Syy»hilitie  arteritis  is  aitt  to  develop  throm- 
hoeis  of  the  cerebral  arteries.  Arterial  thrombosis  (excluding  the  veswlsto 
tlie  brain  and  walla  of  the  heart)  is  not  as  dangerous  to  life  as  venous  throni* 
bosis. 

The  process  is  usually  so  gradual  that  the  collateral  circulation  i8estel>" 
lishe*!  before  occlusion  of  the  main  trunk  oeeurs.  Tliis  may  indeed  escftl'^J 
observation  until  the  enlarging  supci-fi^-ial  arteries  attract  attention. 

1  have  elsewhere  reported  n  case  illustrative  of  this  fact.  The  oi.clusion^ 
was  the  result  of  elinHiic  arteritis  with  calcareous  degenepfttion.  Tlie  popli- 
teal was  occluded  from  its  bifureation  into  the  anterior  and  posterior  tibia 
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rBaBela,ftnd  back  to  the  oris:in8  of  its  superior  articular  branches,  and  the  only 
chince  of  collateral  circulation  was  through  the  anastoniotica  maenia  of  the 
superficial  femoral,  together  witli  the  recurrent  tibial  and  a  muscular  branch 
fwm  the  upper  part  of  the  popliteal.  The  circulation  through  these  was 
perfect  and  sufficient. 

The  thrombus  formed  under  such  conditions  differs  from  the  organized 
thrombus  at  the  seat  of  a  ligature,  inasmuch  as  the  passing  blood -current 
fwTiiahes  fibrin-making  white  corpuscles  with  aooompanying  fibrin-deposit 
in  the  one,  while  this  cannot  occur  after  a  ligature  is  appliod. 

The  detachment  of  particles  of  thrombi  (emboli)  and  the  accidents  resulting 
therefrom  do  not  fall  within  the  province  of  this  article.    They  are  fully  dis- 
CQssal  in  the  articles  on  pyaemia,  gangrene,  etc. 
The  causes  of  thrombosis  may  be  summed  up  as  follows :  (1)  Occlusion 

of  the  vessel  as  by  a  ligature.    (2)  Inflammation  of  the  intima  (arteritis). 

(3)  Diktation  of  the  vessels  (as  in  aneurism).    (4)  An  abnormal  condition  of 

the  blood.    (5)  Heart  failure.    (6)  Narrowing  of  the  calibre  of  an  artery  by 

prwore. 

Vascular  Tumors. 


^e  may  recognize  six  varieties  of  vascular  tumor,  apart  from  true  ancu- 

nan.   These  are :    (1)  Arterial  varLx ;  (2)  Cirsoid  ai-terial  tumor,  or  cii-soid 

wieiimm;    (3)  Aiterial  cutaneous  tumor;    (4)  Capillary  cutaneous  tumor; 

Venous  cutaneous  tumor  (these  three  varieties  are  usually  classed  toge- 

uflder  the  name  of  angeiomata) ;  and  (6)  Venous  varix,  or  simply  varix 

vein). 

Abterul  Varix  may  be  defined  as  a  dilatation  and  elongation  of  an  artery 

(•fthe  second  magnitude  (as  the  external  iliac  or  common  carotid),  of  the 

4ml(as  the  external  carotid  or  posterior  tibial),  or  of  the  fourth  (as  the 

fenporal,  facial,  suiwrior  thyroid,  or  palmar  branches  of  the  radial   and 

_*inar).    Cruveilhier  has  reported  a  case  of  arterial  varix  of  the  external  iliac 

I  have  made  one  dissection  of  arienal  varix  of  the  superior  thyroid 

in  which  this  vessel  was  greatly  elongated,  and  as  large  as  the  exter- 

Or  internal  carotid.     It  was  tortuous,  but  not  sacculated,  the  dilatation 

eeueral.     Tillaux'  reports  a  case  of  cirsoid  aneurism  of  the  hand  with 

itiou  of  the  arteries  of  the  forearm  and  humeral  region. 

tmeiit — Arterial  varix  may  be  treated  by  compression,  or  by  the  liga- 

when  such  a  procedure  becomes  necessary.     In  a  case  which  I  saw  after 

It  s  <leath,  aud  in  which  the  superior  th^^roid  artery  was  involved, 

ture  would  have  been  advisable.    The  artery  was  in  a  healthy  con- 

with  the  exception  of  its  increased  length  and  calibre, 

^  .  jeu  comiected  with  cirsoid  arterial  tumors^  the  solidifiwition  of  these  by 

%4tare,  cautery,  or  injection,  will  usually  cure  or  palliate  the  arterial  varix. 

(^RSotD  Arterial  Tumor,  or  Cirsoid  Aneurism. — The  Cirsoid  Arterial  Tit^ 

*''»',  I  wonld  define,  after  Robin  and  Gossclin,  a^  being  an  elongation  and 

'Natation  of  the  terminal  8ubcut4Uieous  arteriolen  (normally  of  a  diameter  of 

V*:ti2t  5»j  of  an  inch).    These  tumors  maj^  be  genei'al  or  circumscribed.     A 

*''^*!e  arteriole  may  oe  affected,  as  shown  m  a  dniwing  in  the  Museum  of  St 

'^'s  Ilospital,  copicnl  in  Holmes's  System  of  Surgery,  or  many  arterioles 

L   *t%v  be  involved,  as  in  Mussey'a  remarkable  case,  and  in  others  uicluded  in 

I  ^'accompanying  table  (page  358). 
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The  term  cirsoid  aneurism,  was  introduced  by  Brescbet,  in  a  paper  presed 
to  the  Academy  of  Medicine,  at  Paris,  in  1832,     By  him  it  wae  applied 
the   condition  of   varicosity   involving   the  larger    arterial    trunk*,  tl 
branchcfl,  and  tlie  terminal  arterioles,     Kobin,  at  a  kter  date,  introduced    ^j 
name  of  cirsoid  arhrial  iuftiors^  and  defined  those  afl  varicosities  of  the  tej 
nal  (subcutaneous)  arterioles, 

English  writers  have  adopted  the  term  employed  by  Brescbet  By  thu 
it  is  usually  considered  "  a  form  of  disease  •which  consista  in  a  simultaDeotw 
elongation  and  dilatation  of  an  artery.  The  structure  of  its  wall  exhibit 
in  the  beginning  no  alteration,  although  the  coata  become  thinned  durir 
the  progress  of  the  enlargement.  The  middle  coat  of  the  arter)*  is  esijecijJljj 
atiec'ted.  It  becomes  pale  and  thin,  so  that  the  arteries  look  like  veins. 
dilatation  is  commonly  equal  throughout  the  circumference  of  the  artery.  I« 
more  severe  cases  the  artery  is  greatly  dilated,  and  presents  unequal,  saccular"' 
pouches,  which  are  in  fact  so  many  true  aneurisms,  projecting  usually  towaida 
the  surface  of  the  skin"  (Holmes). 

Gosselin'  adopts  the  nomenclature   of  Robin,  and  considers  the 
heretofore  known  avS  cirsoid  aneurism  as  only  involving  the  terminal 
rioles.     The  causes  of  cirsoid  arterial  tumors  are  not  positively  known.   The 
occur  most  frequently  upon  exposed  surlaces  of  the  body,  as  on  the  neck,  h 
and  hands.    The  face  and  head  are  most  frequently  the  seat  of  all  forms 
vascular  subcutaaaeous  and  cutaneous  tumors.     Excluding  those  of  the  orl 
I  have  collected  moi*e  tlian  90  cases  in  which  the  carotid  arteries  were 
for  these  lesions. 

I'olaillon  reports  fourteen  cases  of  cirsoid  aneurism  of  the  hand, 
iuduence  of  exposure  of  an  unprotected  surface  to  atmospheric  changes 
worthy  of  consideration.     Either  peripheral  or  central  disturbances  of 
functions  of  the  vaso-motor  nerves  may  lead  to  loss  of  tone  in  the  muscal 
walls  of  the  arteries.     Frost-bite  and  blows  have  been  mentioned  as  cat 
of  cirsoid  aneurism.     Eerger  reports  a  case  of  cirsoid  tumor  of  the  li 
caused  by  irritation,  from  t'onstant  pressure  of  a!i  instrument  which 
patient  used  in  his  tratle.     The  disease  may  also  be  congenital,  or  may  rest 
from  the  increased  growth  of  a  cutaneous  noevus.    Gosselin  cite^  two  case*' 
this  kind.    He  holds  that  the  presence  of  nsevus  indicates  a  coneenital  p 
disposition  to  vascular  dilatation,  and  is  not  sure  but  that  a  subcutauc 
arterial  dilatation,  at  first  not  reeognizwl,  niii^'  exist  simultaneously. 

According  to  llolmes,  cirsoid  arterial   tumor  occurs  most  fre<inendy 
tween  the  ages  of  tifteen  and  thirty.     Wardrop's  patient,  whose  case  isgii 
by  Gosselin  as  one  of  cirsoid  arterial  growth,  was  operated  upon  the  si 
week  after  birth.   "Wardrop  gives  this  case  as  one  of  "erectile  tumor.**  Chelit 
operated  for  "  aneurismal  varix  of  the  terapoml  region"  in  a  child  of  tweli 
months. 

Sf/rdptoms. — The  clinical  history  of  cirsoid  arterial  tumors  does  not 
mcnee  with    the   pathologieid  changes  which  occur   in  the   terminal 
rioles.    Dilatation  begins  before  there  is  any  appreciable  projection  of 
skin,  or  pulsation,  or  twisting  of  the  arterioles.     At  a  later  period,  the  pby* 
sical  signs  arc  present,  and  the  diagnosis  easy.     Direct  pressure  will  ai"** 
the  pulsation  and  empty  the  tumor.     The  consistency  of  these  tumow  val 
with  the  amount  of  the  connective  tissue  develojx^d  around  the  arteriole*,] 
a  result  of  the  infiammatory  process.     Petit  describes  the  sensation  inij 
to  the  jiulm  of  the  hand  pressed  upon  an  arterial  cirsoid,  as  similar  to 
vermicular  motion  of  a  mays  of  earth-worms. 

With  the  stethoscofK",  a  bruit  de  souflic  is  distinctly  audible.     Pain  is 
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and  is  oulj  due  to  tbe  pressure  of  the  growth  upon  the  cutaneous 
As  the  tumor  progreases  in  dize,  more  marked  iutiaimniatorj  ehangee 
;  adhesions  to  the  nkm  take  place  ;  and  uleeratiouH,  with  alarming  hem- 
■Raees,  are  not  inirequent  In  some  instances,  especially  in  cirsoid  tumor 
of  the  scalp,  pressure  of  the  growth  upon  the  calvaria  may  interfere  with 
tie  Dutrition  of  the  skull, 

Trcabrmtt. — It  may  be  said  of  the  treatment  of  cirsoid  arterial  tumors,  in 
ftmiraon  with  arterial,  cajdllary,  arid  vcuous  cutaneous  tumoi-s,  that  no  me- 
thotl  is  as  safe  or  sure  as  direct  local  treatment.  The  study  of  a  large  num- 
ber of  cases  leads  me  to  this  conclusion.  For  a  long  time  deligation  of  the 
toaiu  trunk  or  trunks  was  the  favorite  practice.  Sometimes  this  was  done 
Id  arrest  hemorrhage  due  to  ulceration  or  accident,  in  some  few  cases  to 
»nvst  hemorrhage  alter  or  during  an  attempt  at  removal,  but  most  frequently 
tiiti  intention  was  to  cut  ofl'  the  blood-supply.  Since  the  vast  majority  of 
^■nlar  tumors  occupy  the  neck,  face,  and  scalp,  the  carotids  have  been 
Wm  tied  in  the  treatment  of  these  growths.  Li  my  "Essays  in  Surgical 
Aoatomy  and  Surgery,"*  I  have  collected  803  cases  of  deligation  of  the  caro- 
tid. Not  including  60  cases  of  inti-a-orbital  aneurism  (pulsating  vascular 
tomor  within  the  orbit),  there  were  98  cases  of  ligature  of  the  carotid  for 
twrnlar  growth  above  tne  clavicle,  and  c^hieily  of  the  head.  The  results  are 
But  sufh  as  to  encourage  the  careful  operator  in  a  repetition  of  the  procedure. 

By  reference  to  the  Table  accompanying  this  paper,  and  which,  with  the 
ttception  of  a  single  case  (that  of  McBurney),  is  taken  from  my  work  on 
tlie  Arteries,  the  results  may  be  studied  in  detail.  At  the  risk  of  repetition, 
tad  in  onler  to  emphasize  the  above  remark,  it  may  be  said  tlmt  of  73 
Ctefej  in  which  the  common  carotid  was  tied^  almost  30  per  cent,  praved  fatal, 
'roix)rtion  of  patients  that  were  cured  out  of  51  who  recoveivd  from 
.ttion  (about  50  jier  cent.),  is  not  encouraging.     Deligation  of  a  main 

nk,  i  am  convinced,  is  only  justifiable  in  case  of  hemorrhage  which  »-^n- 

t  be  arrested  by  any  other  means,  or  aft^r  all  other  methods  liave  been 
yed. 

As  to  the  efficacy  of  the  ligature  of  the  parent  trunk  to  arrest  dangerous 

accidental  hemorrhage,  the  case  of  Dr.  Edward  Bradley,  of  New  York, 

be  cited.     In  the  attempt  to  remove  a  large  vascular  tumor  of  the 

—Jd  and  eubmiixillary  region,  such  alarming  hemorrhage  occurred  that 

became  necessary  to  tie  the  common  curotid  before  the  ojjeration  was 
kirly  under  way.  A  cure  resulted,  although  the  operation  of  removal  was 
wt  ci»mpleted- 

Two  iiatients,  operat^<l  on  by  PirogofF,  on  account  of  hemorrhage  due  to 
dceration,  recovered,  and  another  (a  cTuld)  died  from  recurring  hemorrliage 
UUt  ii  hiul  been  carelessly  taken  out  of  the  reach  of  surgical  aid.  Jiingkcn'a 
fatieiit  recovered,  and  Heine's  case  of  cirsoid  aneurism  was  cured  by  ligature 
of  tW  carotid  and  excision  of  the  mass,  the  external  carotid  having  previously 
feeti  lied.  Dewar's  case  was  cured.  '  The  common  cai'otid  artery  in  all  these 
ttsa*  was  tied  to  arrest  hemorrhage.  G.  Burke  cured  a  case  by  ligature  of  the 
^ttenml  carotid,  and  direct  application  of  the  actual  cautery  to  the  tumor. 

Bofii  eoninion  trunks  were  tied  in  nhie  cases.  Tlie  ojieratorn  were  Blackman, 
fctiDilerloch  and  Miiller,  Kuhl,  Mussey,  Pirogotf,  Robert,  Rodgej-s  and  Van 
Bm-ii.  Ullrnau,  and  Wanx*n.  The  mterval  between  the  two  operations 
^n^^  and  is  given  in  the  table.  Remarkable  as  it  may  seem,  only  two  of 
life^  fiaTients  died.  Of  the  seven  who  recovered,  one  was  cured  (not  how- 
tiT  until  after  compression  was  matle  over  the  tumor), and  t^vo  were  improved. 
Oftej's  patient  waa  only  improve*!  after  the  second  ligation,  but  was  cured 
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after  a  bhxnly  excision.  The  tumor  was  exceed iucijly  large,  and  the  dilated 
arteries  were  tied  one  by  one.  More  that  twenty  ligatures  were  applied, 
and  tlie  hemorrhage  is  said  to  have  been  dangerously  profuse. 

Other  Hurgeons,  besides  Mussey,'  who  have  practised  excision  of  cirsoid 
arterial  and  other  "  vascular  tumors/*  are  Bradlej^,*  Busch/  Heine,'  Graefe," 
Gibson,'  Buchanan,'  Sydney  Jones,*  Warren,'  Weitzer,'  Gueniot,*  and  Hart.' 
The  latter  froze  the  tumor,  and  cut  well  into  sound  tissue ;  little  blood 
was  lost  The  late  Prof.  Spence,  of  Edinburgh,  cured  a  deep-seated  erectile 
tumor  of  the  liand  by  galvano-puncture.'  Nelaton  ojierated  in  a  cirsoid 
tvmor  of  the  forehead  in  a  similar  way,  aud  with  like  success. 

Barwell  operates  upon  vascular  tumors  by  what  is  termed  the  scarUss 
vxetkod^  Having  carefully  made  out  the  limits  of  the  tumor,  a  needle  armed 
with  a  silver  wire  is  passed  under  the  skin,  and  subcutaneously  around  the 
outskirts  of  the  tumor,  to  a  point  opposite  the  place  of  entrance.  The  ntM.MJle 
is  again  introduce<l  at  the  point  from  which  it  has  just  emerged,  and  is  carried 
around  the  remainder  of  the  tumor,  and  out  at  the  first  point  of  entrance.  The 
base  of  the  tumor  is  thus  looped  by  a  wire  which  can  be  tightened  beneath 
the  skin  at  will.  Barwell  uses  a  slot  of  vulcanized  rubber  which  he  elides 
down  upon  the  wii-e  to  tiehten  it  around  the  tumor.  If  the  growth  be  very 
larce,  he  advises  the  needle  to  be  brought  out  at  frequent  intcrv'als. 

Direct,  local  compression  has  been  tried  by  patient  and  expert  surgeons,  but 
has  not  met  with  success. 

Gosselin'  in  his  classical  paper  reports  several  succcesfnl  cases  in  which  he 
employed  h^'podermic  injections  of  perchloride  of  iron  into  the  mass.  This 
idea  was  original  with  Broca,  who  appHetl  the  styptic  endermically  with  suc- 
cess. Pitha,  of  Prague,  and  Schuh,  following  Broca,  thus  cured  three  eases 
(Gosselin).  Bcriccr*  reports  a  case  of  cirsoid  aneurism  of  the  hand  treated 
by  this  raetho<l.  V  elpeau,  Gherini,  and  Demarquay  have  performed  the  same 
opemtiou.     In  Deniartiiiay's  case,  the  radial  aud  ulnar  arteries  had  been  tied. 

The  method  of  procedure  is  as  follows:  The  tumor  must  be  compressed, 
so  that  while  the  circulation  ceases  the  growth  remains  full  of  blood.  This 
condition  must  be  nmiiitained  for  at  k»ast  ten  minutes  after  the  injection.  Tlie 
syringe  being  filled,  the  air  is  carefully  excluded,  and  the  needle  is  introduced 
about  a  quarter  of  an  inch  into  the  mass,  when  the  solution  is  dischargeil. 
Kneading,  to  disseminate  the  fluid,  is  then  practised,  and  the  finger  is  placed 
upon  the  hole  made  by  the  needle,  or  the  needle  and  syringe  may  be  left  in, 
during  the  ten  minutes. 

Pain  is  immediately  present,  and  persists  for  several  hours.  After  au 
hiterval  of  ten  or  fifteen  days,  the  operation  may  be  repeated,  if  necessary. 
Eight  or  more  operations  have  been  required  to  effect  a  final  cure.  Ulcenitioa 
may  follow,  but  it  is  usually  limited.  At  times,  mihealthy  granulations 
bud  up  from  these  ulcerating  patches,  requiring  repeated  burning  with  nitrate 
of  silver  or  with  the  actual  cautery. 

In  one  of  Gosseliu's  cases,  hemorrhage  was  so  frequent  and  persistent  that 
dcligation  of  the  parent  vessel — the  femoral — was  at  one  time  c*onsidered, 
but  tliis  was  hajipily  avoided  by  repeated  use  of  the  actual  cautery. 

Gosselin 's  cases  were  three  in  number : — 

Case  I. —  CirtQid  Arterial  Tumor  of  the  left  Leg The  patient  was  a  woman,  aged 

25.     At  birth  she  had  a  small  red  stain  or  spot  in  the  skin  at  the  upper  and  anterior 


>  See  the  aothor's  Essays  tn  Surf;ical  Anatomv  and  Surgery. 

*  Holmes's  System  of  Surgerj*  2d  od.  vol.  iii.  p.  540. 

•  BriUah  Medical  Journal,  June.  1875,  p.  835. 

B  Medical  TicDes  and  Uaxetie,  Aug.  21.  1875.  p.  209. 
<  Archives  06n.  de  Mddecine,  torn.  ii.  18ti7,  p.  030-659. 
■  Gaxette  dve  Ilupitaux,  1882,  p.  1082. 
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part  of  the  left  leg,  which  up  to  her  twelfth  year  had  grown  about  as  large  as  an 
almond.  At  15  she  first  nottc<;d  thjit  pulsation  began  in  it.  AlW  this  date  it  grew 
mope  rapidly,  projecting,  however,  very  slightly  from  the  surface,  until,  at  the  age  of 
22,  it  began  to  ulcerate  without  any  assignable  cause.  Hemorrhage  occurred,  which 
ceased  by  compreei^ion,  but  not  until  syncope  had  ensued.  Repeated  bleedings  occurred 
up  to  her  tweniy-tiflh  year,  when  the  injections  were  commenced.  From  July  12  to 
August  23,  seven  injections  were  made.  Ulceration  began,  and  frequent  hemorrhages 
occurred  between  October  12  and  18,  which  were  arrested  by  the  actual  cautery  and 
compression.     Cure  resulted  at  the  end  of  eleven  months. 

Case  II. — Cir$oid  Arterial  Tumor  of  the  Forehead  %oith  Arterial  Varicei;  Hemor- 
rhage during  many  gears;  Jour  Injeclions  of  Perrhloride  of  Iron;  CSire. — Patient 
was  a  man,  aged  39  ;  was  born  with  a  red  mark  on  fiis  forehead,  which  disappeared  at 
fata  tenth  year.  About  nineteen  years  hiter,  when  in  his  twenty-ninth  year,  a  tumor 
was  noticed  in  the  same  place,  about  as  large  as  a  cherry  stone,  and  two  yejirs  later  he 
felt  it  begin  to  pulsate.  AtW  tliat  time  it  continued  to  grow,  and  was  the  source  of 
frequent  hemorrhages  without  any  direct  injury  or  known  cause.  The  patient  had 
controlled  the  bleeding  by  compression.  At  the  time  of  operation,  the  growth  was 
about  two  inches  in  diameter,  and  projected  from  the  skin  about  one-third  of  an  inch. 
February  12,  while  pressure  was  made  on  both  primitive  carotids,  injections  were 
made  with  two  syringes,  one  needle  being  introJuced  on  each  side  of  the  tumor.  The 
compression  of  the  carotids  was  continued  ten  minutes.  The  tumor  still  pulsated  at 
j>oints.  Compress  applied  ;  pain  wa<*  severe  during  the  day  of  operation  and  the  next 
day  following.  Operation  repeated  on  the  Ist  of  March.  March  13,  tumor  was  solid 
and  without  pulsation  throughout  two-thirds  of  its  extent.  Two  injections  made. 
3lArch  20,  tumor  began  to  ulcerate  at  two  limited  points,  which  were  soon  tilled  with 
exuberant  granulations.  These  resisted  alcoholic  dressings  and  tJie  application  of  nitrate 
of  silver.  Alarch  24,  pulsation  re-appeared  at  one  point,  and  the  injection  was  repeated. 
M.'iy  20,  the  granulations  persisting,  actual  cautery  was  applied.  Same  on  June  6. 
July  8,  patient  discharged,  cured. 

Case  III.  does  not  differ  materially  from  the  two  preceding  cases,  either  as  to  its 
dinicid  history  or  as  to  its  treatment. 

The  results  of  this  method  of  treating  vascular  tumors  are  gratifyinfic,  and 
the  operation  ia  worthy  of  repetition.  Li  growths  of  small  size,  I  should 
prefer  to  try  the  method  of  Barwell,  and,  if  this  failed,  then  the  injection  of 
perchloride  of  iron  or  other  coagulating  solution.  The  success  achieved  by 
Spence  and  N^laton  with  galvano-puncture  waseuch  as  to  justify  further  trial 
of  this  method. 

Cases  of  spontaneous  cure  of  vascular  tumors  are  reported.  Dr.  Kracko- 
wizcr  presented  to  tlie  New  York  Pathological  Society  a  patient  in  whom 
pulsation  had  eutirely  ceased  in  a  cirsoid  tumor  which  was  contracted,  solid, 
and  shrivelletl  at  various  points;  the  peculiar  rustling  noise,  also,  of  wliich 
the  patient  had  complained,  was  now  entirely  absent  when  he  was  quiet. 
The  man  was  forty-live  years  of  age;  the  tumor  was  congenital,  and  had 
grown  to  a  considerable  size,  but  without  p;iin  or  hemorrhage.  Dr.  Kracko- 
wizer  referred  to  two  other  cases  recorded  by  Ortila  aud  Chevalier. 
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In  the  preceding  table  are  collected  73  cases,  in  which — either  as  a  means 
of  cure  or  to  prevent  hemorrhage  before  or  after  removal  of  aneurisyn  by  ««- 
asiomosis^  vascular  or  erectile  tumor^  fungus  or  fungus  heematodes^  or  cirsoid 
aneurism  —  the  ligature  was  applied  to  the  common  carotid  artery.  The 
number  of  arteries  tied  was  82,  both  beiue:  operated  upon  in  9  patients.  This 
does  not  include  60  additional  cases  in  whicii  this  artery  was  tied  for  pulsat- 
ing tumor  of  the  orbit.*  Taking  these  oa^ea  as  one  group  —  as  vaiscular 
growths — it  will  be  seen  that  of  the  total  of  78,  death  resulted  in  21  instances. 
Of  the  51  patients  who  recovered,  27  are  noted  as  cui-ed,  10  as  improved,  5  as 
not  improved,  while  9  are  noted  as  recovered,  but  either  not  cured,  or  with 
the  result,  otherwise  than  us  ret^ardH  life,  not  mentioned. 

If  these  cases  are  subdivide<l  into  three  cla-sses,  taking  those  reported  as 
aneurism  by  anastomosis,  vascular  growth,  and  erectile  tumor  as  one  iAa&&,fu7igits 
hctmatodes  as  another,  and  arterial  varix  as  a  third,  we  shall  be  better  able 
to  arrive  at  a  safe  conclusion  as  to  the  relative  merits  of  this  operation  in 
the  several  groui^s  of  cases. 

In  59  patients  the  common  carotid  was  tied  on  account  of  aneurism  by 
anastomosis  and  vascular  or  erectile  tumor.  Death  resulte<l  in  16  instances. 
In  one  of  these  fatal  cases  the  operation  was  pertbrmed  to  arrest  hemorrhage, 
and  in  another  botli  carotids  were  tied.  Of  the  43  recoveries,  24  were  reported 
as  cures.  In  two  of  tliese  cases  the  cure  was  not  effected  until  both  the  com- 
mon trunks  had  been  tied.  One  tumor  was  laid  open  after  the  artery  had 
been  tied,  and  the  actual  cautery^  applied.  In  another  case  the  artery  was  tied 
during  the  cxtir|)ation  of  the  tumor.  Seven  patients  recovered,  and  were 
noted  as  "  improved,"  and  in  the  cases  of  two  of  these,  both  common  carotids 
were  tied.  Three  of  the  patients  who  recovered  arc  noted  as  "not  improved," 
and  nine  as  "recovered,"  with  no  other  information  as  to  the  result,  with  the 
exception  of  two,  who  were  "not  cured."  In  one  of  the  cases  noted  as  a 
recovery,  the  operation  was  required  to  arrest  hemorrhage,  and  two  others 
were  cases  of  double  ligature  of  the  carotids. 

For  fungoid  vascular  growths  4  cases  are  given :  2  patientB  died ;  1  wns 
*'  cured,''  after  the  orbit  and  surrounding  structures  had  been  removed  and  the 
wound  cauterized ;  and  in  one  case  of  double  ligature  it  is  merely  noted  that 
the  patient "  recovered." 

Ten  cases  oi ariaial  varix  are  reported,  with  2  "cures,"  3  "recoveries  with 
improvement"  (one  a  case  of  double  ligature),  and  one  "  recovery  without 
improvement."  In  one  case  which  was  cured,  the  varix  was  extirpated,  and 
in  one,  which  proved  fatal,  Maisonneuve  had  previously  tied  the  external 
carotid  without  favorable  result. 

Tlic  results  in  the  foregoing  cases  are  not  sufficiently  encouraging  to  justify 
the  ligature  of  the  common  carotid  for  tbese  lesions.  Exceptional  cases  will, 
however,  occur,  in  which  pressure  and  other  means  fiail,  which  may  demand 
even  this  dangerous  proceaure. 

Of  the  13  instances  in  which  the  external  carotid  was  tied  for  the  lesions 
heretofore  mentioned  (the  artery  of  the  two  sides  being  ligated  in  two  cases), 
none  proved  I'atal  exceptine  the  operation  of  Maisonneuve,  in  which  the  com- 
mon carotid  was  also  tied  (the  s^-mpathetic  nerve  being  included  in  the 
ligature  by  accident). 

The  external  carotid  alone  was  tied  in  10  patients  (the  double  operation 
being  performed  in  two  instances).  All  recovered.  Busch  tied  the  two 
trunks :  the  patient  recovered^  but  was  not  cured.  Von  Bruns  did  the  same 
operation,  and  met  with  a  like  result 

>  See  author's  Bssa/s  in  Surgical  Anatom/  and  Surgery,  p.  127.     New  York,  1879. 
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Cf.  Bushe  removed  a  jitiLsatiiig  growth,  and  tied  the  external  carotid  to 
^*Tpest  the  hemorrhage.    The  patient  recovered  and  was  cured. 

31a»teriuaim  tied  the  artery,  Hgated  a  portion  of  the  tumor,  and  cauterized 
i.«  remainder  with  nitrate  of  silver,  with  a  cure. 

Rnser  tied  the  artery  and  a  cuiv  resulted.  Setlillot'e  patient  "recovered." 
Wallace's  was  "improved."  AVutzcr's  two  caeeis  "recovered,"  and  McBur- 
*•}•'«  has  beeu  much  improved,  with  a  great  prohubility  of  a  permanent  cure. 

Angeiomata. — The  three  next  varieties  of  "  vascular  tumor,"  which  may 
\>e  groiijMLHl  togetlier  under  tlie  name  of  Anyciomata^  aixj:  (1)  the  Arterial  Cuta- 
Ti^ms  Tumor,  or  Anatrism  bij  Anastomosis y  composed  of  dilatations  or  elonga- 
tions of  the  arterioles,  either  normal  or  new-formed,  in  the  skin;  (2)  tlie 
{Japillary  Cutaneous  Tumor^  consisting  of  dilatations  and  elongations  of  the 
normal  or  new-formed  capillaries  of  the  skin ;  and  (3)  the  Venous  Ctitancous 
lumtT  {Cavernous  NtBvus,  or  aimnly  N(evus)^  composed  of  dilatations  of  the 
normal  or  new-formed  venous  rauiclcs  of  tlie  skin. 

The  augeiomata  are  consideix'd  by  some  writers  as  strictly  new-formations 
of  bl(x>d vessels.     There  is  little  doubt,  however,  that  many  vascular  tumors 
are  chiefly  made  up  of  normal  vessels  which  have  undergone  dilatation  or 
h)"pertrophy.    Other  names  that  have  been  given  to  angeiomata  are  congeni- 
tal nievus,  erectile  tumor,  telangiectasis  or  plexiform  angeioma,  aneurism  by 
AiuL*tomo^is,  ecchym4)nia,  cavcnious  nievus,  and  fungus  htematod.es.    Accord- 
iag  U_t  Depaul,  one-thiiil  of  the  children  born  in  one  of  the  eleemosynary 
institutions  at  Paris,  had  congenital  nsevi,  the  greater  number  of  which  dis- 
wiieared  spontaneously  during  the  tirst  few  months  of  lite.    They  occur 
"j  in  the  skin,  and  are  cspcciaily  apt  to  appear  on  the  forehead,  tace,  ears, 
neck. 


Strtictnre  and  Symptoms. — ^Angeiomata  commonly  form  flattened,  slightly 
ojt.'cting  tumors,  varying  in  size  from  a  more  speck  to  as  much  aa  an  inch 
liameter,  and  are  composed  of  new-formed,  ililated,  freely  amistomosing 
ttpillaries,  arterioles,  and  veins,  in  iri'egular,  lab^Tinthine  masses.  They  vary 
in  color,  being  at  timea  grayish-blue  or  ix?d.  Often  the  only  indication  of  their 
Wwence  is  the  appearance  of  a  diffuse  redness  over  a  considerable  surface, 
txainined  microscopically,  the  walls  of  the  vessels  are  crttwded  with  cells, 
nDil  llie  veeselfl  are  irabe<lded  in  a  network  of  fibrous  aud  adipose  tissue.  The 
^"rtertit/ial  and  deep  cutaneous  vessels — including  the  vessels  of  the  hair 
f'ilit^los,  sweat  glands,  and  adipose  tissue — join  m  the  formation  of  these 
humors.    The  disease  may  extend  into  the  muscles  and  deeper  tissues. 

The  majority  of  angeiomata  are  soft  and  yielding,  and  can  be  emptied  by 
Pftssure;  but  when  ot  great  vascularity  and  long  standing,  when  there  has 
'*')?iian  extensive  prolifenition  of  the  perivascular  connective  tissue,  pressure 
•^lU  not  cause  their  disapjjearauce.  8ome  are  very  painful,  and  others  en- 
^iftiy  free  from  sensibilitj'. 

\enou5  cutaneous  tumors  are  composed,  in  great  part,  of  new-formed,  erec- 
tile tissue,  analogous  to  that  found  in  the  corpora  cavernosa.     The  structure 
i»  white  and  dense,  the  caverns  communicating  fi-eely  with  ench  other.   These 
It  times  are  found  to  contain  the  chnlky  concretions  which  have  been  con- 
d  on  a  previous  page  ns  phLMites.     The  circulation  is  active  in  these 
»ors,  and  their  volume  variable. 
The  walla  of  the  sinuses  contain  a  dense,  fibrous  stroma,  involuntary  mus- 
ciiljir  tissue,  and  striated  nmscular  fibres  when  the  tumor  is  encroaching  on 
ite  muscles.     They  arc  lined  by  the  same  ondotlielium  as  the  normal  veins. 
'  iraeus  removed  and  immediately  immci*sed  in  alrohol,  which  causes 
V  coagulation  of  the  blood  in  the  sinuses,  it  is  found  that  the  blood  pro- 
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CaTarnoai  ftOKfloma  of  ih«  llrer.  B*ctlon 
Biade  after  ifac  tumor  had  b««a  UDiD«41at«l7 
■KbBarfail  ia  aleobol :  a,  eaT«rnoD»  ipacst  fillad 
with  bU>od>«orpvac1«i ;  b,  flbrona  walla  of  Uta 
alBsaaa.  Maf&lBed  UOdUuuiera.  (rnnCor- 
atl  and  Bukf  Ur.) 


sents  the  same  appearances  as  the  normal  blootl,  but  that  the  white  oorposclee 
are  lees  numerous.    They  do  not  adhere  tt)  the  walls  of  the  veai*ela.    This  ifi  cou- 

eidered  m  proof  of  a  rapid  circulation,  since 
in  veina  wnere  the  circulation  is  weakened 
or  retarded,  the  leucocytes  tend  to  adhere 
to  the  walls.  After  excision  the  veaseli? 
contract,  forcing  out  their  contents,  and  tht* 
ma^  shrinks  to  a  comparatively  small  size. 
These  tuniore  arc  not  all  erectile,  and 
some  which  have  been  erectile  for  a  time 
lose  this  property.  Gross  deecribes  a  form 
of  nsevoid  tumor  as  n<etoid  elephantia^s, 
conHiatiiiff  of  a  hyiiertrophied  condition 
of  the  BKin  and  subcutaneous  connet-tive 
tissue.  The  affection,  which  is  either  <k)d- 
genital  or  comes  on  soon  after  birth,  is  found 
usually  in  the  lower  extremities,  though  it 
may  occur  elsewhere. 

The  theories  as  to  the  origin  of  theee 
neoplasms  are  various.  Some  hold  that 
simple  dilatation  of  contiguous  veins  occuiv^ 
when,  the  sacculated  vessels  coming  in  con- 
tact, the  walls  are  absorbed,  and  thus  many 
cavities  which  formerly  were  se^mratc,  form 
one  or  more  lare;e,  multilocular,  cavernous 
tumors.  These  dilatations  occur  not  only  in 
the  skin  and  subcutaneous  tissues,  but  u1b<^  in  bone  and  muscle.  Xo  tissue  can 
be  considered  exempt,  Rokitansky  holds  that  they  originate  in  tlie  areolar 
tissue,  from  embrj  onic,  new-formation  tissue,  and  tfiat  the  vascularization  of 
this  new  tissue  is  one  of  the  last  processes  of  its  development.  He  compares 
the  alveoli  of  the  cavernous  angcioma  to  those  of  carcinoma. 

Rindfleis*^!  believes  that  the  api»ejinince  of  these  tumors  is  prece*le<l  l>y  a 
proliferation  of  embryonic  material  in  the  intcrvascular  spaces,  and  thai  this 
material,  undergoing  the  usual  process  of  cicatrization  and  contraction,  causes 
a  shrinkage  in  the  intervascular  areas,  when  the  vessels  dilate  to  occupy  the 
Bpace  left  vacant  by  the  contracting  tissues  (Billroth). 

Comil  and  Ranvier  savthat  in  the  active  development  of  angeiomata  there 
is  a  proliferation  of  embryonic  tissue,  rich  in  new-formed  vessels,  which,  in- 
creasing rapidly  in  siy.e,  come  in  contact  and  communicate  with  each  other 
by  absorption  of  contiguous  surfaces. 

Angeiomata  may  develop  in  fatty  and  other  neoi)lasms.  Billroth  men- 
tions a  case  hi  which  a  large  cavernous  angeioma  was  found  in  a  lijjoma 
removed  from  the  scapular  region.  They  have  been  known  to  originate  as 
a  result  of  injury.  Gross  cites  a  case,  reported  by  Dr.  J.  Mason  Warren,  of  a 
man  thirty-t*ix  years  old,  who  had  a  large  aneurism  by  anastomosis,  situated  on 
the  lobe  of  tlu  ear,  which  resulted  from  a  frost-bite  which  the  |>atient  had  suf- 
fered in  his  sixteenth  year.  In  additiou  to  the  tissues  already  mentioned  in 
which  angeiomata  are  developed,  may  be  mentioned  the  spleen,  kidney,  liver, 
and  lung.  The  liver  is  frequently,  the  lung  very  rarely,  involved.  In  bones, 
this  disease  exhibits  the  same  erectile  characters  as  in  other  structures.  It 
occurs  in  the  flat  Iwnes  by  preference,  especially  those  of  the  cranium,  jaws,  and 
scapula,  being  often  verj*  painful,  an<l  grave  as  to  prognosis,  Angeiomata 
are  not  infrequently  situated  on  the  labia  of  women.  Holmes  Coote  has  ob- 
served serous  cysts  in  connection  with  these  vas<^ulnr  growths.  An  explana- 
tion of  their  formation  is,  that  communication  of  a  portion  of  one  dilated 
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vesKl  with  other  vessels  is  cut  off,  aiul  that  the  corpusolee  and  coloring  matter 
of  the  blood  disappear,  the  peruin  remaining  as  a  cystic  fluid. 

The  question  of  the  relation  of  these  tumors  to  carcinoraata  and  sarcomata 
Mwortbj'of  consideration.    J.  Miiller  has  reported  a  malignant  (recurrent) 

Fig.  531. 


Anvnrlsn  bj  aoBitamtHU  In  psrlvtal  buou.    (ErlcbHo.) 

toifeioma.  A  case  of  melanotic  degeneration  of  a  congenital  n»vus  in  a 
Woman  aged  forty  has  \yeen  re|M)rted  T>y  Dr.  Stiles.  The  vascular  dilatations 
i&oiteo-wrcomatA  and  in  other  forms  of  cai*cinoma  and  saivoma  arc  analogous 
to thow  found  in  cavernous  augeiomata.  Some  of  the  malignant  tumors  pul- 
■^  like  the  augeiomata.     An  angoioma  may  be  diffuse  or  encapsulated. 

'^6  prognosis  depends  upon  tlie  size  and  location  of  the  neoplasm. 

The  diagnosis  ia  not  difficult  in  the  superficial  tumors,  but  in  those  deeply 
ytwted,  and  iu  the  track  of  large  vessels,  the  diflerentiatiou  from  aneurism 
v&oteofly. 

TLe  artt^rial  and  capillary  cutaneous  tumors  are  almost  always  congenital ; 
*^ Venous  tumors  are  rarel}^  so.  Angeiomat<T.  may  be  distinguishcil  from 
•*»«rcomata  which  have  perceptible  pulsation,  by  the  crackling  impression 
•Bflreyed  to  the  sense  of  touch  from  the  malignant  tiunors  of  bone. 

i^veml  consecutive  telaugiectiLses  may  occur  iu  the  naiue  individual, 
yotohiniion,  of  London,  reports  the  case  of  a  child  which  had  over  one  huri- 
""^^i  naevi,  all  distinct  and  superficial.  Vascular  tumors  on  the  scalp  have 
•ji  element  of  danger  not  present  in  angeioraata  elsewhere,  in  that  tiiey  at 
^'^  grow  to  such  an  extent  as  to  cause  necrosis  of  the  calvaria. 

Tl'TOfm^/. — Angeiomata  have  been  known  to  heal  without  surgical  inter- 
^fwice.  as  a  result  of  an  idiopathic  inflammation.  Tninsfixion  and  multiple 
jl^ieatiou  is  0!ie  of  the  most  i-adical  and  successful  motho<ls  of  treatment. 
*^P(!Ct  and  ]>rolongetl  pressui-e  bus  het'U  emplovo<l,  though  not  with  cncou- 

3ing  results.  Perforation  with  hot  needles^  either  with  or  without  the 
^ic  current,  injection  of  coagulating  fluids,  mrticularly  Monsel's  solu- 
^^or  of  ergot,  local  applications  of  nitric  acid  or  other  escharotics,  and 
•j^irpation  by  the  knife,  have  all  Wn  practised.  Vaccination  over  the 
i'Wrth  had  effected  a  cure  in  a  few  cases. 

'1  treating  8Up<?rficial  augeiomata,  not  too  extensive,  and  not  situated  w*here 
^cicatrix  would  prove  a  deformity,  Billroth  ]»refers  nitric  acid.     For  ex- 
^ve  simple  and  cavernous  angeiomata,  he  recommends  the  knife  or  sclssorB. 
VOL.  in. — 24 
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Hemorrliage  is  to  be  controlled  b^'  prcBfiure,  rapid  use  of  forceps,  or  pre- 
liiuinttry  ligature. 

Aiigeioma  of  tVie  face  is  best  relieved  by  tlie  clean  cut  of  tbe  knife,  and 
tlie  cicatrix  is  lees  deforming  than  tbat  produced  by  other  modes  of  treat- 
ment,    1  recently  removed  a  growth  of  this  kind  from  the  forehead   of  a 
young  woman.     The  incision  wa«  made  down  to  the  bone,  and  the  tissue 
removed  was  more  than  one  inch  long  by  three-quarters  of  nn  inch  in  width. 
The  hemoiThage  was  insignificant,  and  the  edges  united  by  first  intention 
with  an  imperceptible  cicatrix.     Of  course  the  operation  is  not  justifiable  i§ 
telangiectasis  involves  more  surface  than  can  be  covered  by  stretching  o*^-. 
eliditig  the  sound  integument     When  the  skin  is  not  deeply  involved  in  tl^ 
disease,  a  crucial  incision  may  be  made,  and  the  skin  dissected  off,  and  replac^ 
after  the  tumor  has  been  ligatured  and  removed.    In  cavernous  tumors    ^. 
large  size  the  method  of  Erichscn  is  advisable.     A  lone  straight  or  sligUf/p 
curved  needle,  armed  with  a  double  thread,  one-half  of  wnich  is  stained  llaot* 
is  passed  through  the  tumor  at  its  base,  and  deeply  from  side  to  side.    Tbig 
process  is  repeated  at  intervals  of  three-ciuarters  of  an  inch,  until  the  entire 
angeioma  is  transtixed  with  threads  which  are  j^wirallel  with  each  other. 
loops  are  then  dividwl — the  black  on  one  side  and  the  white  on  the  other- 
and  tied  tightly  until  the  strangulation  is  complete.    It  is  advised  to  blackeaj 
one-half  of  the  tliread,  so  that  in  tying  the  knots  a  mistake  may  not  be  iiuul& 
The  black  and  white  threads  are  tied  sei»arately. 


Fig.  &32. 


BrlchMD'i  method  of  latrodactog  the  dooble  Uffatara  for  the  oare  of  T«icalAr  tiUDon. 

For  my  own  part,  I  prefer  complete  and  radical  excision  m  all  aneeiomat 
of  the  face  and  exposed  portions  of  iho  body,  the  removal  of  which  wouU 
not  cause  too  great  or  perceptible  deformity.  The  wound  should  be  caretuU] 
adjusted  vpith  suturoH. 

Ill  cavernous  tumoi-8  of  large  size,  the  methotl  of  Erichsen  is  nret'craljl* 
If  these  operations  ai-e  not  admissible,  then  direct  pressure  or  deligaiion 
the  maia  trunk  may  be  resorted  to.^ 

YENora  Vartx,  Varix,  or  Varicx)8K  Vein. — This  variety  of 

tumor"  consists  of  a  dilatation  an<l  elongation  of  the  deep  or  subcutaiiooi 
veins.  This  condition  may  exiwt  in  any  portion  of  the  body,  even  in  theljon* 
(Comil  and  Ranvier).  It  may  involve  a  small  jwrtion  of  one  vein,  superfici 
or  deep,  or,  as  is  most  usual,  a  chain  of  veins.   It  is  most  frequently  observed 


*  For  further  remarks  on  the  treAtmont  of  angeiomata.  Bee  the  section  on  Cinoid 
Ttuaor  and  the  observations  following  thti  table  uf  vaseB  there  giren* 
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the  superficial  veina,  though  Yerneuil  nays  that,  varix  ia  reallj  aa  common  iu 
the  deejMieated  as  in  the  supei'ficial  vessels  (llryant).  It  is  eejiecially  prone  to 
CK'Cur  in  the  saphena  veiuai.  Hemorrhoids  and  varicoceles  are  common  fonns 
of  varix.  UnuHual  iy\^eti  are  the  dilatation  of  the  jugulars  from  stenosis  of  the 
vena  cava  descendens,  and  that  of  the  Kii|>erticial  ubdoininal  veins  from  stenosis 
of  tlie  aseejidiug  cava.  Such  conditions  are  described  by  some  authors  as 
simple  hypertrophies  or  dilatations  of  veins.  Any  long-continued  dilatation 
cODdtitutes  a  varix.  Hyperplasia  of  the  normal  tissues  of  the  venous  wall  is 
the  natural  sequence  of  prolonge<l  jtressure  aiul  increased  function.  The  hy[»er- 
trophy  of  the  wall  is  not  always  equal  to  the  resistance  of  the  increased 
pressure;  hence  8acculate<l  p<:>uches  occur  when  the  vessel  wall  becomes  much 
thioxier  than  normal,  not  infrequently  resulting  in  rupture.  Varix  is  of  fi^e- 
quent  occurrence  in  women  who  have  had  repeated  j>i-cgnancies  (Billroth). 

Poorly-fed  and  liard-worked  persons,  especially  tliose  who  work  in  the 
Upright  ^►ostiu'e,  are  more  prone  to  varix  than  others.  There  can  be  no 
loubt  that  gravitation  is  the  chief  and  immediate  cause  of  this  disease.  The 
Uveitis  most  subject  to  the  greatest,  prolonged  ]>]oo<l-weight,  and  least  protected 
bv  pressure,  are  involvwl  iu  the  great  majority  of  cases.  Paralysis  of  the 
muscular  walls,  either  by  atrnphy  of  the  naiscles  or  interference  with  tlie 
function  of  the  nerri  vasorum,  may  cause  varix.  This  is  proven  by  the  tact 
that  a  small  segment  of  a  single  vem  in  the  upper  portion  of  the  body,  where 
the  anastomosis  is  free  and  gravitation  catmot  be  considered  as  a  factor  in  the 
dilatation^  tnay  be  the  seat  of  this  atfection. 

Mr-  Gay  says  that  "  with  8UT>erticial  varicosity  there  are  other  serious 
lesions  atfc^cting  both  arteries  and  veins,  <leen  and  superficial,  such  as  would 
lead  to  the  conclusion  that  the  geuei-al  circulation  has  been  subject  to  a  very 
considerable  and  long-standing  emlmrrasament,  some  incompetency  of  the  aile- 
rial  system,  or  impediment  to  tlie  ventms,  or  both  combined*'  (Bryant). 

In  well-marked  varix  the  veins  are  greatly  incrciised,  not  only  in  calibre 
but  in  length,  so  that  they  seem  coiled  and  twisted  upon  themselves  in 
knotted  masses.  They  are  narrowed  in  calibre  at  frequent  intervals,  these 
contractions  opening  into  expaude*!  pouches,  in  general  appearance  not  unlike 
the  sactrulated  large  intestine.  The  valves  are  wholly  mefficient,  often  flat- 
tened against  the  wall,  or  at  times  partially  destroyed.  At  the  level  of  the 
valves  the  walls  are  exceptionally  thickene<L  The  thickening  is  due  to  a 
multiplication  of  the  muscular  elements  and  hyperplasia  of  the  connective 
tissue.  The  connective-tissue  neuMorniation  is  abundantly  distributed  in  the 
mci^hes  of  the  elastic  network,  and  the  bundles  of  fibres  are  usually  animged 
parallel  with  the  long  axis  of  the  vessel.  This  accounts  for  the  lont;itu<hnal 
ridges  seen  on  the  inner  surfiwre  of  the  atiectcd  veins  (Coniil  and  lianvier). 
Even  the  nutrient  vessels  of  the  walls  of  these  varicose  veins — the  lYwa 
vasonnn — have  undergone  hyj>ertroiihv,aitd  are  themselves  the  seat  of  varix, 
fonning  at  times  venous  cavenis  in  tlic  wall  of  the  vessel,  which  communi- 
cate with  the  vein.  The  internal  tunic  is  not,  properly  speaking,  thickened, 
except  at  the  points  of  attachment  of  the  valves,  or  when  a  thrombus  has 
formed. 

Immediately  external  to  the  middle  elastic  tunic,  the  muscular  tissue  ajw 
pears  increased  in  a uantity,  arranged  in  transverse  and  j<erpendicular  lamimc, 
sepiirateil  by  bundles  of  liyfH?rtrophie*l  connective  tissue,  which  are  not 
itifrequently  stained  with  granular  pigment.  Calcureous  depnnitjj  occur 
[triraarily  within  or  between  these  connective-tissue  bundles  (Coruil  and  Kau- 
vier).* 

1  la  the  ArtcrliH!.  these  deposits  ooonr  first  around  and  within  the  nncleus  of  the  untitrlpM 
muticltf,  Aud  gruduAllj  increaiM  until  tht*jr  till  the  cell,  which  bevouivii  ouuvvrted  iu  to  ft  small 
calcareooa  flake  ((4re«n).     8e«  section  on  Arttritis. 
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HyperpWia  of  the  connective  and  other  tiiMues  in  the  immediate  vicinity 
of  a  varix  of  long  standing,  presents  the  usual  ap|>earanoe«  of  phlegmon  and 
elenliantiaais.  Small  spots  of  ulceration  occur  as  a  result  of  malnutrition, 
ana,  coalescing,  form  tiie  large  and  obstinate  ulcers  seen  so  frequently  i 
varix  of  the  legs.  Even  a  new  tormation  of  Ikmic  may  result  fn»m  the  irritatioi 
of  a  ueighboriug  varicosity  (Cornil  and  Ranvier).  The  veins  become  greatly 
elongat^  and  assume  ditterent  sha}>e8,  irregularly  sinuous  or  corkscrew-like, 
trusted  upon  their  axes,  and  fz'equently,  on  account  of  perivascular  intlan)niu* 
tion,  matted  together  by  now-formed  connective  tissue  into  venous  tumors., 
Occlusion  of  varicose  vems  may  result  from  thrombosis,  and  a  cui\i  may  tl 
ensue.  Frequently  concretions  are  found  in  varicose  veins,  at  times  adheren 
to  the  walls.  These  concretions  are  called  phlcbolUkcs  or  jyhlcbolitrs  (Dungl 
son).  They  are  laminated  on  section,  and  are  said  to  contain  by  analys 
twenty  per  cent,  of  pn>tcin  matter,  witli  phosphate  and  suljihate  of  lime 
and. sulphate  of  potiUKt^ium  (Franklin  and  Bryant),  and,  accoi'ding  to  Gros8, 
a  trace  of  oxide  of  iron.  They  are  found  most  fre<iucntly  in  the  veins  o 
the  pelvis,  about  the  bladder  and  prostate,  especiallv  when  the  latter 
enlarged.  Hodgson  nays  that  they  are  formed  in  other  tissues,  and  wor 
their  waj'  into  the  vessels.  This  theory  would  seem  to  receive  a  jiartial 
support  from  the  statement  just  made  that  they  are  most  frequently  found 
near  the  prostate,  and  when  thb  organ  is  diseased.  It  is  well  known  that 
small  calculi  arc  frefpient  in  this  body.  I  have  removed,  after  death,  aa 
man}'  as  a  dozen  from  ulcerated  pouches  in  a  ningle  prostate.  Phlebolitoa 
are  also  found  in  veins  not  subject  to  varix.  Cruveilhier  believed  that  tliey 
were  developed  from  coagula  (Holmes). 

It  may  be  deduced  from  these  various  statements,  that,  as  a  rule,  the.**e 
musses  are  formed  from  the  blood  in  an  abnormal  condition,  by  a  process  of 
calcareous  degeneration.  Occasionally,  extm-vaHcular  concivtions  may  find 
their  way  into  the  veins,  more  especially  those  of  the  pi-ostatic  and  vesical 
plexuses. 
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Trentmeni, — ^Varicose  veins  arc  to  be  treated  chiefly  by  artificial  support 
to  the  weakened  and  dilated  walls.  Eczema  and  the  various  forms  of  ulcer 
occurring  in  connection  with  varix  are  relieved  by  proper  support.  The  varix, 
however,  is  not  often  cured  by  this  means  alone,  which  is  merely  palliative, 
Martin's  elastic  bandage  is  of  great  use.  Bandages  of  muslin  or  flannel,  pro- 
perly applied,  give  great  relief.  The  elastic,  knit-worsted  appanitus,  for  con- 
etiint,  e<piable  pressure,  cleanliness,  and  comlbrt,  cannot  be  suqwissed  in  the 
treatment  of  varix.  The  relief  of  pressure  by  position  is  alwavs  advisable. 
All  supftorting  api>aratus  should  bo  removed  at  bedtime  and  aujustetl  before 
rising.  The  only  method  of  radical  cure  is  by  occlusion.  This  must  be  accom 
plished  by  indvicing  oiiagulation  of  the  hloo<l.  It  is  never  without  an  element 
of  danger,  since  ]»lilebitis  is  apt  to  occur.  I  have  used,  with  benefit,  the  hyj 
dermic  injection  of  the  fluid  extract  of  ergot  into  the  perivascular  tissues.  T 
patient  was  partially  relieved,  but  I  was  fearful  of  thrombosis,  and  desist 
after  two  iHMirations.  Tlie  use  of  a  subcutaneous,  metallic  ligatuiv,  tlie  wi 
being  paiwcd  und<*r  and  not  through  the  veins,  and  ucupreesure,  are  the  most 
approved  methods.  The  cases  are,  however,  exceedingly  rare  where  such 
procedures  arc  justifiable.  Xumerous  deaths  liave  followed  from  the  phlebitis 
or  thrombosis  which  has  I'esuUed  from  these  ojK^ratious.  Varices  have  also 
been  opened  and  burned  with  the  actual  cautery,  tied  between  two  ligaturefi 
and  cut  out,  treated  by  compression  after  incinion,  etc.  Pai^e  speaks  of  the 
danger  of  intertering  with  varices,  lej^t  sutfix^ation  should  occur.  He  had 
probably  seen  some  cases  of  pulmonary  enilx)lism. 

Caustics  have  been  used   by  Mayo,  Bj\>die,  Key,  and   others  (Bryant 
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and  this  is  the  treatment  employed  by  S.  D.  Gross,  who  recommends  issuer 
made  over  the  varicosity  by  repeated  applications  of  Viemia  j^aste.  IIuj 
method  is  to  take  pieces  of  the  pa^te  aa  large  as  a  three-cent  coin,  only 
much  thicker,  and  to  place  them  directly  over  the  tortuous  and  enlarged 
vessels,  at  intervals  of  three,  four,  or  five  inches,  and  allow  them  to  remain 
for  fifteen  minutes,  at  the  end  of  which  time  tlie  skin  and  connective  tissue 
will  be  found  to  have  been  thorouglily  destroyed.  The  paste  is  then  removed, 
and  the  parts  washed  with  vinegar  to  neutralize  any  excens  of  the  alkali. 
Poultices  are  af>plied  to  accelerate  the  separation  of  the  eschars,  and  to  pro- 
mote granulations.  Prof.  Groatj  says  that  the  cure  is  usually  somewliat 
tedious  on  account  of  the  length  of  time  required  to  heal  the  issues,  but  that 
this  plan  of  treatment  possesses  the  great  advantage  of  being  entirely  free 
fnim  danger,  and  always  perfectly  successful. 

In  spite  of  the  commendation  of  this  procedure  by  so  eminent  a  surgeon, 
I  am  not  willing  to  practise  it  or  advise  it.  It  is  of  necessity  much  more 
painful  than  cuttingopenl}'  and  <lirectly  down  njwu  the  varix,  and  tying  the 
veins  thoroughly,  xhe  cure,  in  this  o|»emtion,  must  come  from  inflammutioi) 
and  occlusion,  partial  or  complete.  The  chances  of  embolism  and  extensive 
phlebitis  are  certainly  less  than  when  the  intlamiautory  process  gradually 
approaches  and  involves  a  vessel  through  whicli  the  blood  is  flowing  towaixl 
the  heart.  The  application  of  BoxenjiuiV  buttou-rtiitiire,  rsaacs's  injection  of 
subsulphate  of  iron,  Bryant's  tannin  injection,  and  Bartholow's  perivasculai^ 
employment  of  ergotine,  are  other  methods  which  have  been  resorted  to  in 
this  auction. 

Moles. 

Closely  connected  with  the  more  superficial  forma  of  vascular  tumor  are 
the  abnormal,  circumscribe<l  hyi>ertrophie8  of  the  skin,  which  are  known  as 
moles.  They  may  be,  anil  usually  are,  conejeuital,  or  they  may  be  developed  at 
any  period  of  extni-ntcrine  life.  All  port  urns  of  tlie  cuticular  surface  may  be 
suniect  to  this  form  of  hypertrophy,  but  the  exposed  surfaces,  such  as  the  face, 
neck,  and  hands,  are  most  frec^uently  aticcted.  The  hypertrophy  which  con- 
stitutes the  mole  may  involve  all  or  any  one  of  the  tissues  which  enter  into  the 
anatomy  of  the  integument.  The  most  fre<[uent  variety  is  that  which  occupies 
the  face,  as  a  simple  elevation  from  which  u  few  stift*  hairs  grow.  It  is  not 
stained  with  pigment,  and  differs  very  slightly,  if  at  all,  in  color  from  the 
normal  skin.  'The  lesion  here  is  a  true  hy|>ertrophv  of  all  the  tissues  of  the 
skin,  chiefly  in  the  dcrnm  and  papillary  layer,  l^he  vascidarity  is  slightly 
iocreaaed,  and  the  sebaceourt  glunus  connecteil  witli  the  hair  fiillicles  take 
part  in  the  hypertrophy.  On  other  portions  of  the  body  this  form  of  mole 
{n(evu.s  vulgaris)  will  have  no  hairs  growing  from  its  surface, 

N<BVus  pigmentosus  is  not  usually  a  thickeixing  of  the  entire  cutis,  as  is  the 
simple  mole  just  described,  hut  its  patlK»logi<'al  rfimlition  is  an  excc^ssive 
deposit  of  pigment  in  the  Malnighiaii  layer  and  in  the  epidermi.s.  It  varies 
in  color  from  a  slate-gray  to  n  blue,  niahogan^N  reddish-brewn,  or  wine  color. 
At  times  the  pigment  mole  will  extend  over  a  large  area,  occupying  as  much 
as  one-third,  or  one-half  of  the  face.  The  lobule  of  the  ear,  and  the  intcgumetit 
between  the  eyes  i\m\  over  tlie  temple,  is,  in  my  ex[ierience,  the  most  common 
location  of  this  deformity.  Another  name  for  these  spots  is  '''' jxtrt-icine 
markJ' 

When  the  hypertrophiefl  area  of  skin  is  studded  with  hairs,  it  is  known 
as  vcemis  pHosua^  or  hairy  mole.  It  follows  from  the  name  that  this  form 
of  hypertrophy  can  only  occur  on  those  portions  of  the  cutis  in  which  the 
hairs  grow.     The  plantar  surfaces  of  the  feet  and  the  palms  of  the  hands 
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are  never  affected.   They  may  or  not  be  stained  with  pigment.   The  majo 
of  liairy  moles  are  not  colored. 

Molert,  wliether  simple,  hairy,  or  pigmented,  are  benign.  As  a  result  of  i 
tation  they  may  inflame  and  beanne  mcerated,  or  may  develop  into  mall^ 
growths.  Carcinomata,  especially  of  the  melanotic  variety,  are  frequeo 
described  as  having  resulted  from  inflamed  pitjment  moles.  Alanning  ha 
orrhage  has  been  known  to  occur  fi'om  a  mofe  more  than  usually  vascui 
in  which  ulceration  had  been  established  by  friction  of  the  clothmg. 

Tyeatment — As  long  as  no  deformity  or  inconvenience  results  from  tbei 
formations,  it  is  better  to  let  them  ahme.  Wlien  sitnateil  upon  the  face,  of  sue 
size  or  position  that  they  become  offensive  to  the  eye,  they  may  be  remova 
by  simple  excision.  The  incision  should  be  elliptical,  and  well  away  froj 
the  growth^  going  entirely  tlirough  the  thickness  of  the  skin.  The  wouw 
should  Ixj  close*!  witli  a  delicate  suture,  or  drawn  nicely  together  witli  ailhe 
sive  strips.  I  have  removed  as  many  as  &vg  from  the  face  ol  one  patient,  am 
without  leaving  any  jwrceptible  trace  of  their  location ;  and  no  bad  ro^ult  lia 
ever  occurred  to  my  knowledge  from  this  practice.  The  simplest  metho 
of  procedure  m  to  proiluce  local  anaesthesia  by  the  ether  spray,  and  opemt 
ijuiekly.  Piyri-vnue  viarks^  that  is,  large  pigment  spots,  may  also  be  excise 
wheti  the  surgeon  is  assured  that  the  resulting  cicatrix  will  be  a  less  defoi 
mity  than  tlie  existing  mole. 

If  it  mole  should  at  any  time  take  on  inflammatory  action,  or  give  ^ 
indication  of  maiitrtiant  proliferation,  ininietliate  excision  would  be  mya 
tive»  and  the  incision  should  be  wide  of  the  supi)Osed  area  of  the  diaen 
The  employment  of  caustics  or  irritants  of  any  kind  is  to  be  deprecate 
as  they  would  increase  the  tendency  to  malignant  change  in  these  growths. 
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Definition  and  Classipicatioi^. 

The  attempt  to  define  aneurism  eueouiiters  considerable  diflJculty,  because 

any  different  ft>nuH  of  disease  are  inchuled  under  that  word;  and  becautje 
'much  of  our  tei'rainology  has  descended  to  us  from  older  writers  to  whom  the 
circulation  of  the  blood  was  unknown.  Probably  the  only  definition  which, 
while  excluding  every  otlier  niuliuly,  includes  all  varieties  of  the  disea.se  in 
question,  will  be  found  to  run  thua:  An€urism  is  a  btood-tumor  directly  coni'- 
umniiicating  with  the  interior  of  one  or  more  vessels  on  the  arterial  side  of  the  cir^ 
^culation}  Some  of  the:w  tumors  are  formed  by  more  or  les«  uniform  dilata- 
tion of  a  certain  length  of  a  vessel,  or  of  vesweb,  the  blood  being  within  the 
vascular  lumen.  Some  are  formed  by  blood  lying  outside  the  normal  area  of 
the  circulation,  but  still  inclosed  in  one  or  more  of  the  vascular  coverings ; 
others  are  formed  by  blood  which  has  become  extra  vascular.  Any  of  these 
forms  may  l>e  complicated  by  preternatural  communication  with  a  vein,  the 
disease  bemg  then  termed  arterio-venous  aneurism. 

But,  although  such  diatinctiona  are  anatomical,  and  satisfy  all  requirements 
of  definition,  they  are  in  a  clinical  point  of  view  all  but  useless.  To  make 
out  during  life  whether  one  or  two  of  the  vascular  coats  entirely  include  the 
Iblood  of  the  tumor,  or  whether  those  coverings  have  given  way  over  a  larger 
or  smaller  spot,  is  impo-JL-iible;  and  the  distinction,  could  it  be  made,  woulrl  l>e 
valueless.  Sometimes,  indeed,  all  the  thi*ce  coats  will  have  yielded,  and  yet 
the  blooi^l  be  containotl  in  a  definito  cavity,  the  tumor  jircsenting  the  eamo 
si^us  as  though  one  or  more  of  the  arterial  coats  persisted.  Although  I 
think,  therefore,  that  certain  anatomical  distinctions  had  better  be  forgotten, 
or  merely  considered  as  curious  historical  lore,  yet  it  is  necessary  in  a  work  of 
this  natuiHi — as  the  names  have  not  yet  been  relegateil  to  tlic  past — to  givo 
under  a  sort  of  protest  the  diatinguishiug  terms  of  true  and  false  aneurism,  as 
applie<l  to  the  different  conditioua  of  the  arterial  coats  in  this  disease. 

A  "7V«e  Aneurism^^  is  one  in  which  all  the  three  tunics  of  the  vessel  are 
entire  and  continuous  throughout  the  tumor.  A  ^^ liaise  Aneurism^*  ia  that 
form  in  which  one  or  more  ol  the  coats  are  no  longer  entire.  Not  only,  how- 
ever, is  the  dlstinetion  impossible  during  life,  but  in  many  instances  after 
death  also ;  for  during  the  progress  of  disease  the  tlintended  vascular  coverings 
undergo  euch  changes  as  to  render  them  quite  unrecognizable ;  they  may  some- 

'  I  am  of  course  aware  that  such  a  definition  would  include  certain  of  the  larger  n«vi  (ongeio* 
uaU),  M  also  aomo  recent  and  increasiug  m-cliyiuQsetf.  Bat.  ns  will  be  Been  in  the  sequel,  such. 
■ng«iomata  are  not  anatomicall/  dijitinguiKhable  from  amall  aneurisnui  hy  anastotaottia,  iiur  does 
8Qoh  an  eochymosia,  if  the  Uuod  couiu  from  &d  arterial  twig,  difTor  frou  dilTaae  aoeoriam  otW- 
wlse  than  bj  Ita  aiie. 
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times  bo  split  into  any  number  of  coats,  sometimes  only  one  can  be  found, 
sometimes  it  is  impossible  to  determine  whether  one  of  the  coverings  is  a  normal 
part  or  au  entirely  Iresh  forniatiou.*  Let  us  therefore  at  once,  and  through- 
out this  article,  discard  the  terras  false  and  true  aneurism,  with  tlie  remark  that 
a  dilatation  of  the  whole  jH^riphery  of  an  artery  is  generally  constituted  by 
all  the  vascular  coats.  A  protrusion  or  bulging  of  one  side  or  aspect  of  an 
artery  is,  unless  merely  incipient,  accompaniai  b}'  rupture  of  one  or  more 
coats.  Some  writers  have  described  a  form  of  false  aneurism — ••*  hemiar" — the 
existence  of  which  is  more  than  doubtful.  It  is,  ns  it.s  name  impliej*,  supposed, 
to  be  forme<i  by  the  bulging  of  the  inner  through  au  opening  in  the  middle 
and  outer  coats.  There  is,  I  think,  no  doubt  that  a  certain  f^se  lining  of^ea 
found  m  diseased  arteries  has  l)een  mistaken  for  a  dilated  inner  c:oat,and  that 
preparations  supposecl  to  illustrate  this  condition  are  the  artificial  produc- 
tions of  over-zealous  dissection. 

Better  reason  mit^ht  be  shown  for  the  term  diffuse  aneurism,  were  it  used 
in  a  more  reasonabte  and  consistent  manner;  but  it  is,  unfortunately,  applied 
to  such  tumors  as  are  still  circumscribed,  if  at  any  point  the  capsule  appear 
to  consist  not  of  arterial  coats,  but  of  condensed  adjacent  tissue,  and  also  to 
unlimited  eflusion  of  blood  into  cavities  or  tissues  resulting  from  wound  or 
rupture  of  a  healthy  or  previously  diseased  artery.  Some  reform  in  this 
nomenclature  is  urgently  needed,  and  will  immediatel}'  be  sujtplied.  The 
clinical  distinctions  of  aneurisnas,  borne  out  as  they  are  by  anatomical  facts, 
are  these : — 

PrsTTORM  ANEURISMS  are  such  tumors  as  are  produced  by  dilatation  or 
expansion  of  the  whole  |)criphery  of  an  artery.  Whether  this  centrifugal 
dilatation  be  or  l>e  not  uniform,  it  is  always  greatest  at  or  about  the  centre^ 
diminishing  towards  either  end,  where  it 'joins  the  normal  tube — it  is,  there- 
fore, in  form  biconica!  or  spindle-shaped.  A  less  advanced  form  of  the 
disease  is  sometimes  termed  aneurismal  dilatation.  Such  aneurisms  have, 
therefore,  two  comnmnieations  with  the  rest  of  the  vessel — the  one  proximali 
the  other  distal. 


Sacculated  Aneurism  is  that  form  of  the  disease  which  is  produced  by 
the  expansion  of  a  limited  spot  on  one  aspect  of  an  artery,  and  which  has, 
therefore,  but  one  foramen  of  communication  with  the  circulating  stream  ;  this 
18  nearly  always  beside  the  current,  like  a  diverticulum  or  bay,  and  is  called 
"the  moutli ;"  around  and  adjacent  to  it  is  the  "neck ;"  and  the  bulk  of  the 
tumor,  alwavs  larger  than  the  neck,  is  the  "body''  of  the  aneurit^m.  The 
whole  is  inclosed  hy  the  "sac."  A  sacculated  may  spring  from  a  fusiform 
aneurism,  or  from  an  aneurismal  dilatation  ;  in  such  cases  tlie  mouth  is  larger 
in  proportion  to  the  Ixxly  than  when  the  tumor  arises  from  an  artery*  of 
normal  calibre.  This  form  of  aneurism  may  arise  witliout  any  traceable  im- 
mediate cause,  and  is  then  called  sj)onta7)eous  ;  or  may  result  from  injury — 
blow,  strain,  or  even  direct  wound — when  it  is  called  traumatic^  u  term  con- 
cerning which  a  few  words  must  be  said  presently, 

A  DissEctreo  Aneurism  results  from  an  e8cai>e  of  blood  through  a  rent  in 
the  inner  coverings  of  an  arterv,  while  the  outer  envelopes  are  sufficiently 
strong  to  resist  dilatation.     The  "blood  tlierefore  percolates  a  certain,  often  a 

■  Mr.  BrirhAen  sajh  thftt  a  fAIsA  anouriam  xqaj  alwayn  bo  dlatingniahed  jf  on  section  th«  middle 

coat  Is  st^fn  to  terminate  Abrnptlv  in  a  dvnse  ring  immu<liat«tly  round  tlie  neck  of  the  sac, 
and  wrtftinly  it  deems  likw  a  truism  to  say  that  the  edge  of  a  ruptured  coat  shows  that  rapture, 
that  Ifl,  faUity  of  aneurism,  exists  ;  but  I  haro  Beenmany  aneurisms,  undoubtedly  falst^  in  which 
no  such  abrnptredge,  no  undoubted  and  definite  plaoe  of  demoudtrable  rupture,  oonld  be  traced. 
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considerable,  distance  between  the  walls  of  the  ve^el,  sejMiratinff,  as  it  wore 
dissecting,  one  coat  txoni  another,  or  the  two  la^*ers  of  the  uiidtlle  coat  from 
each  other.  For  a  certain  time,  therefore,  there  is  but  one  foramen  of  commu- 
nication ^vith  the  area  of  the  vessel,  but  after  a  while  the  blood  usually  ]>erfo- 
rates  the  outer  coverings  and  becomes  effused ;  or  may,  making  anothor  bri'iich 
in  the  internal  tunica,  tind  its  way  back  into  the  circulatioti.  Thin  fonu  of 
di^eocHi  is  almost  con  fined  to  the  aorta;  but  one  or  two  exaujples  have  been 
«eea  to  spread  thence  into  the  large  branches  springing  from  its  arch. 

Arterio-Vbnous  Aneurism. — When  any  of  these  aneurisms  communicates 
ivith  a  vein  by  an  interparietal  breach,  the  condition  becomes  '•' arterio-vatous 
aneurism"  which  is  of  two  sorts ;  when  the  opening  is  immediate,  with  no 
intorposc<l  cavity,  the  disease  is  "An'eurismal  Varix."  When  a  cavity, 
blood-tilled  and  circumscribed,  opens  into  both  vein  and  aitery,  "  Varicosb 
ANBcnusu"  is  the  terra  employed. 

Racemose  or  Cirsoid  Axeurism  and  Axeurism  by  Anastomosis  are  dilata- 
tions of  numerous  and  smaller  branches,  eitlier  supplied  by  one,  or  more  com- 
monly by  more  than  one,  vessel.  The  dilatation  extends  to  what  normally 
are  minute  mmifieatious,  even  capilhiries,  and  affects  not  only  the  circum- 
ference, but  the  length  of  the  vessels,  Avhich  are  therefore  tortuous.  The" 
tumors  consist  of  congeries  of  convoluted  and  irret^nlarly  dilated  vessels 
twisting  and  freely  anastomosing  through  a  certain  district  of  thinned  and 
softened  tissue.^ 

Diffused  Aneurism. — Any  of  the  above  forms  of  aneurism  may,  by  rup- 
ture or  erosion  thrctugh  some  part  of  the  sac  wall,  ponn  it  a  greater  or  less 
escape  of  blood  into  the  neighboring  tissues;  it  is  then  called  "ditt'used." 
We  must  in  this  place  make  a  (»lcar  distinction :  a  sacculated  aneurism  often 
growH  so  rapidly  that,  at  a  portion  of  its  iKin[)hery,  all  the  arterial  tunica 
incapable  of  such  wide  dilatation  have  given  way,  and  a  portion  of  the  sac 
is  farmetl  by  the  a<ljaoeut  tissues  thickened  by  previous  pressure,  with  pcrhaj^ 
inflammation,  and  reinforced  by  the  coagulation  of  bUxxi  which  luis  inlil- 
trsted  among  them.  Bone,  muscle,  fascia,  etc.,  may  thus  form  a  portion  of 
thesac;  but  \>e  it  observed  that  there  is  a  sac:  the  blooil  is  encapsuled.  On  the 
other  hand,  it  sometimes  happens  that  the  sac,  however  formed,  gives  way 
more  completely,  and  permits  the  effusion  of  blood  without  limit  among  the 
Tissues.  The  former  condition  is  projwrly  called  a  conHecutive  aneurism 
{BrocA);  the  latter  is  often  termed  a  diftuHe  aneurism;  it  is  said  to  have 
become  diffuse.  I  think  that  the  term  sliould  be  limited  to  small  effusions 
slowly  produced,  and  that  the  name  "  ruptured  aneurism'^  would  better  repre- 
sent the  large  and  sudden  outflow  of  blood  %vhieh  sometimes  occurs. 

It  may  be  gathered  from  the  above,  that  a  difliisc  aneurism  may,  if  not  too 
large,  become  ro-eucapsulcd  b}'  coagulaliun  of  its  outer  portion,  autl  by  in- 
flammatory thickening  of  the  surrounding  tissues.  An  arterial  wound,  for 
instance,  may  pour  out  a  certain  quantity  of  blood  into  the  tissues;  the  skin 
opening  may  be  close<l  by  nature  or  art,  while  pressure  may  check  the 
bleeding;  the  effused  blood  after  a  time  becomes  encapsu led,  and  the  result 
is  a  traumatic  consecutive  aneurism. 

The  term  traumatic  diffuse  aneurism,  applied  to  a  wounded  or  ruptured 
vessel  tilling  the  whole  neighborhood  with  limitless  (not  encapsuled)  blood,  is 
evidently  a  misnomer;  some  sort  of  sac  is  inherent  to  the  idea  aneurism,  and 
what  has  been  so  injudiciously  name<l  as  above,  is  a  wounde<l  or  ruptured 

>  This  subject  Sa  treated  of  In  the  artiole  on  Diseases  of  the  Vasualar  System. 
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artery  with  interstitial  or  subfascial  heniorrhage.    The  term  will  not  be  n( 
iu  this  article. 

Another  diatinctiou  ia  drawn  from  the  locality  of  the  disease.  Inierm 
atieuriams  are  situated  within  the  cranium,  thorax,  or  abdomen,  while  thoee' 
that  make  their  appearance  outside  thoae  cavities,  or  anywhere  about  the 
limbs,  are  named  e/iernal  aneunHmn.  The  region  in,  or  the  artery  on  which,, 
the  tumor  ia  situated,  also  coufci's  a  name  on  the  disease:  thus,  inti-acran'ml,! 
thoracic,  or  abdominal  \  axillary  or  popliteal ;  aortic,  carotid,  femoral,  and.^ 
so  on. 

Causes  of  A>*eurism. 

The  causes  of  aneuriam  are  (1)  wound  or  violence,'  and  (2)  any  circumstan< 
which  disturb  the  relationship  between  the  pressure  of  the  blood  and  the' 
retentive  power  of  the  vessels.  Among  the  latter  there  xa&y  be  certain  predis- 
posing as  distinguished  from  direct  or  exciting  causes,  but  they  vary  in 
difierent  events;  thus,  for  instance,  atheronui  may  be  merely  a  prudis].>OHing 
cause,  if  some  violence  produce  the  disease,  but  is  in  spontanet»U9  aneurism 
more  frequently  the  exciting,  indeed  the  only  direct,  cause;  the  predisjKDsing 
causation  must  then  be  sought  iu  such  conditions  as  may  produce  or  tend  to 
arterial  degeneration.  But  little  notice  will,  however,  be  taken  of  this  time- 
honored  division  of  causes,  since  it  is,  aa  regards  aneurism,  more  pedantic^ 
than  valuable. 


Wouyns. — Wounds  inflicted  by  some  sharp  instrument,  although  the; 
more  commonly  give  rise  to  hemorrhage,  ma}',  by  partial  division  ot  arterial 
coats,  cause  aneurism,  which,  if  the  vein  be  also  implicated,  may  be  arterio- 
venous, but  may  also,  as  the  following  case  will  show,  be  of  the  sacculated.^ 
variety,  if  merely  the  artery  be  involved : — 

Case  I. — A  carpenter,  aged  twenty-six,  was  admitted  into  Charing  Cross  Hospilalpj 
under  the  care  of  Mr.  Canton,  in  April,  1S61.  Three  weeks  previously  a  chisel  which 
he  was  using  slipped  and  penetrated  the  thigh,  about  the  junction  of  the  upper  and 
middle  thirds.  Some  smart  but  not  profuse  bleeding  occurred,  but  was  checked  without 
deligution  of  any  vessels ;  tlie  wound  healed  quickly,  and  had  closed  six  days  before 
his  admission.  He  came  to  show  a  "  lump"  which  lay  immediately  under  the  dcatiix^ 
and  which  was  diagnosed  to  be  an  aneurism,  for  which  the  femoral  artery  was  tied. 

The  man  dicnl ;  the  arterial  wound  was  foimd  to  have  divided  probably] 
only  a  certain  thickness  of  the  outer  coat. 

External  Violence,  without  Wound,  is  sometimes  directly  productive  of 
aneurism.     A  tamiliar  example  of  such   casualty  is  found  m  the  axillary 
aneurism  which  somctinicH  follows  over-zealous  attempts  to  reduce  a  dislooa-j 
tiou  of  the  shoulder.     Tho  vessel  indeed  may  be  entirely  ruptured  by  such 
eftbrts.     Sailors  are  said  to  be  subject  to  axillary  and  subclavian  aneurismj 
sometimes  probably  the  effect  of  repeated  over-exertion,  often  the  r^ult  or 
some  sudden  effort,  as  preventing  a  fall  by  cat^^hing  with  one  hand  on  a  roi.>e 
or  spar.      Violent  traction  by  revolving  machinery,  which,  having  caught  a^ 
limb,  drags  it  into  its  gear,  has  several  times  been  followed  by  aneurism.    II 
have,  from  my  o^vn  observation,  reason  to  believe  that  the  frequent  falls  and 
other  mishaps  of  drunkards  produce  thoracic  and  abdoniinal  aneurisms  morej 
frefjueutiy  than  is  usually  8upix)sed.     In  such  cases,  It  is  probable  that  somdj 
form  of  degeneration  may  have  weakened  the  arterial  coats ;  perhaps  alco- 

■  I  avoid  the  word  traamatio  as  la  this  case  ntDbigooas. 
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holic  paralysis,  eince  the  poiBon  is  in  contact  with  the  vascular  waHri,  may 
•fleet  their  muscular  tibres  sooner  than  the  voluntary  organs,  thus  impairing 
elasticity  and  power  of  resistance.     To  this  subject  we  njuat  recur. 

The  second  claee  of  causeSf  namely,  disturbance  in  the  ratio  between  blood- 
nresBure  and  strength  of  tunic**,  falla  naturally  hito  two  subdivisions;  the 
tirrt  is  increased  mass  or  pressure  of  the  bluod,  i^cneral  or  local.  I  am  not 
aware  that  either  the  plethora  or  the  high  arterial  tension  that  accompanies 
Urieht'ri  disease  has  ever  been  aliowu  to  be  dii-ectly  productive  of  aneurism  ; 
audi  must  say  the  same  of  hypertrophy  of  the  left  ventricle.^  Aortic  aneurism 
and  ventricular  hypertrt>phy  are  frequently  coexistent;  but  either  may  cause 
the  other,  and  the  walls  of  the  vessel  are  in  such  cases  very  rarely  if  ever 
lealthy. 

It  is  certain  that  anv  circumstance  which  increases  the  propulsive  action  of 
the  heart,  must  in  so  far  conduce  to  aneurism ;  but  that "-  m  so  far"  goes  very 
little  way,  unless  the  cardiac  over-action  be  assisted  by  a  lis  afronfe  ;  the  force 
of  the  heart  alone  is  unable  to  produce  aneurism  luik-ss  of  a  very  diseased 
artery.  This  vis  a  fronie  may  be  supplied  by  violent  muscular  efforts  pre- 
vwiting  capillary  ingress;  by  over-tight  clothing;  by  an  infelicitous  ]x)sture 
it  the  moment  of  exertion,  suddenly  occluding  tiie  artery ;  or  perhaps  by  tho 
ittipftctiou  of  an  embolus. 

Muscular  Effort. — The  effect  of  over-exertion  is  well  known  ;  a  simple 
*ctof  this  kind  may  produce  the  first  distension  or  rupture  of  the  middle 
50at,  very  slight  perhaps,  which  repeatoil  similar  efforts  may  afterwards 
WJcrease.  The  grcjitcr  prevalence  of  aneuriKin  in  the  mule  than  ni  thu  female 
*ex  is  the  result  of  the  hard  muscular  exertions  more  frequent  among  mem- 
bew  of  the  former. 

Constriction  by  Clotrtno,  etc. — The  effect  of  over-tight  clothing  is  well 
€acemplitied  by  the  prevalence  of  aueurisni  in  the  anny.  Mr.  Myers  has 
■liown,'  I  think,  conclusively  that  this  prevalence  is  tlue  not  as  is  often 
deserted  to  syphilis,  but  to  over-ticht  uniforms,  especially  to  the  stock ;  for 
Syphilis  and  over-exertion  arc  equally  common  in  the  na\'j' — but  aneurism  ia 
per  1000  men  13J  times  more  fref[ucnt  in  the  former  than  in  the  latter  ser- 
vi^T\'  The  eltect  of  constriction  on  the  neck  or  linibt*  must  bo  a  certain 
obstruction  to  the  blood-*stream  alon«;  the  vessels,  and  also  a  hindrance  to 
elastic  Yielding  of  the  arteries  to  difterent  postures ;  so  that  sometimes  the 
coats  will  be  stretched  lengthwise,  jwrhapa  to  their  uttermost,  while  a  large 
"Wave  expands  them  centriiugally. 

The  frequency  of  aneurism  on  the  flexor  side  of  much-used  joints  has  been 
often  noticed,  and  has  been  ascribed  to  the  frequently  produced  sharp  curve 
in  the  artery- — obstructing  the  blood-current  by  the  vis  a  fronie  just  mentioiieJ. 
It  must,  however,  be  observed  that  this  jicL*u!larity  is  much  more  marked  in 
the  lower  than  in  the  upper  limb,  although  the  flexed  posture  is  quite  as 
often  aeaumed  in  the  latter  as  in  the  former ;  therefore  position  can  hanlly  l>e 
the  apparent  cause,  and  a  case  about  to  be  quoted  tends  to  refute  the  theory, 
iLw  oiien  advanced  as  an  addition  to  the  posture  hypothesis,  of  a  greater  mus- 
cular power  and  exertion  of  tho  lower  limb.  Popliteal  aneurism  is  very 
frequently  double,  and  not  much  less  frequent  is  its  recurrence,  after  cure  on 

'Th«  wonl  directljb  xued  En  tb«  i«xt  beoaase  there  In  little  doubt,  tu  wUl  bo  seen  in  tho  sequel, 
Ibii  «koew  of  blood  preasure  may,  bj  indnoing  certain  forma  of  arterial  disease,  indirect]/  eonduoe 
Ib  aatmrisin. 

>  Lancet,  Feb.  20,  1869. 

'  This  subJiM;t  will  be  further  mentioned  presentlj. 
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one  side,  in  the  other  limb.  The  numl^er  of  each  cases  to  be  found  recitnl* 
medical  journals,  is  too  laree  to  quote ;  the  occurrence  baa  been  adcribed  to  the 
mode  of  walking  adopted  by  tlie  patient,  which,  in  order  to  spare  the  pre- 
viously disaised  side,  throws  additional  exertion  on  the  hitherto  sound  one, 
which  therefore  soon  behind  to  eufier.  The  case  related  by  Mr.  HumphTi'', 
though  it  doefi  not  nc^tive  the  poettsibilitr  of  each  cauaatioii,  at  all  evecta 
in  part»  aliows  very  clearly  that  there  is  some  other  ageut  at  work: — 

Casc  11.^ — Th«  patient,  a  laborer,  S7  years  old,  snflered  from  right  popliteal  aneiuign. 
Mr.  Humphry  tied  the  superficial  fvmural  artery  with  calgot ;  aecoDdaiyMeediBg occurred 
am!  recurred  more  tluui  once,  so  that  the  man  wfts  nay  greatly  redoeed ;  tlia  actioa  mi 
hid  heart  wii&  of  course  very  weak ;  he  was  at  rest  in  bed,  waA.  yet  during  a  ttata  aad 
period  which  would  appear  most  unfiivorable  to  the  prodoetioD  of  aoy  aneariiB,  a  frcah 
one  was  developed  in  the  popliteal  spac«  of  the  lefi  Umb.^ 

The  tendenoy  to  fonii  double  jM:>p]itea]  aiieurii^ms  does  not  depend  upon  aa 
^'  aneui-irfmal  diatiiet^i^^"  nor  on  any  general  vascular  deget>eration.  The  per- 
sons who  thus  HuHer  do  not,  as  a  rule,  engender  the  same  duease  on  otner 
ve«>5<.'U.  There  must,  then,  be  some  local  condition — bejond  mere  frequency 
of  flexion,  muscular  exertion,  etc. — which  renders  this  the  most  common 
form  of  all  aneurisms,  and  which  causes  it  to  be  eo  frequently  double.  Xow 
the  bnu^hial  uftery  at  the  elUiw — quite  as  frequently  bent  as  the  f*onliteaI  at 
the  knee — lit\s  at  »omo  little  distance  from  the  boue*  and  \a  protected  from  it 
by  otMmidorablo  thiokuct^  of  muecle,  etc.  Behind  the  knee,  the  veeeel  lies 
l>etwocu  the  femoial  cuudyla}  and  in  the  ])0iditeal  notdi  of  the  tibia,  close, 
theivfore,  to  very  hanl  structure's  against  which  every  pulse  drives  it«  front 
wall — a  condition  {Kvuliarlv  likely  to  elowly  <Iamage  its  tonics.  Mr.  Bsrker 
showed,  at  the  Pathological  Society,'  a  remarkable  ins^tance  of  arterial  dis- 
eau-^o, affecting  iKith  sides  nearly  Hymmetrically,  and  fKunted  out  that  wherever 
the  vt^<cls  lay  aguinst  harvl  lx>ue,  the  aifection  was  most  marked.  His  inter- 
imceb  will  be  again  inferred  to. 

PosTi'ER. — Another  occasiooal  cause  of  anearism  ifl  some  infelicitous  fM»tnre 
obstructing  a  vcts^l  at  the  very  moment  of  some  Btrenaoue  exertion,  as  may 
be  inatancud  by  tne  following  cage : — 

Cask  11 1 . — Mr.  B.  was  a  iborooj^ly  flooad  and  healthy  nna,  aaT^  that  be  bad  had  aeate 
rfraumatMBi  26  yvart  bdore,  wbieb  left  bo  troable  aave  oncaaioiMl  attacks  of  rbeooMtic 
|iaiB«.  No  sigiM  of  vaoeokr  dioBow  were  to  be  detected.  He  w«4  40  years  oM,  wa« 
mffr-tyyhf*!**i*,  ni—mrid,  reiy  lenpente,  aeeaMocaed  to  a  fiur  aoMmat  of  exemiOy 
M*K  a  eood  crickcto-,  akater.  and  ruaner.  Ue  was  giving  a  rtttMr  beavy  child  a  ride 
oo  kift  loot,  oBc  knee  being  croaoed  or?r  ibe  other.  He  hod  no  flense  of  cooiething 
givtag  way,  bat  felt  soddealy  tbo&  bo  nast  denirt,  and  ooon  after  ww  awscre  of  veaknees 
and  a  sense  of  ftifaMos  behiwl  tbo  kneo-jotat  of  the  teb  on  vhich  the  child  had  sat. 
Two  days  dtoaards  b«  foaad  a  awoUt^  at  tknt  plnea,  of  which  at  fnt  bo  took  no 
muice ;  hot  indiag  it,  during  the  woek,  lo  iiitiuMO  nober  lafwdly,  be  eoasolted  an 
cxcvlknt  (irorioeial  saigeoo,  who  pnaoaneod  it  to  be  aoeorism.  I  sow  bin  a  few  dnys 
aftorwmnk,  and  foond  the  dagnosis  to  be  quite  correct,  the  toBor  lying  few  ia  the  popb- 
tval  spaee  and  baring  bat  tlun  walk. 

In  other  ca0eft>  the  poeitian  acts  noC  80  much  by  caosms  an  obstruction  in 
the  lumen  of  the  veaael,  as  by  Inndiztt:  it  down  and  jjieventuiff  it  from  yieldinj; 
in  the  din?ction  of  limb^aorviDGnt.  For  inslaDoe,  m  a  bent  limb,  the  vessel  ia 
cd)orter  than  in  a  stnugfat  ODe ;  bnt  if  it  beccnne  eookewhat  fixed  in  that 
ahorteoed  pofttuix*  by  ao  oU  dcatrtx,  or  by  the  praason  of  clothing, 

>  Brilfch  MiiiMl  JoMwri,  XtTit.  Tsi,  t  p^  >i^ 
ToL  xzriii.  p.  M. 
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or  strap,  and  then  the  joint  be  forcibly  extended,  the  vessel  cannot  follow  the 
movement,  will  become  stretched  beyond  its  proper  degree  of  yielding,  and 
will  be  very  likely  to  have  it*  middle  coat  torn  across ;  tliat  is  to  say,  between 
the  transverse  tibres^.     A  sudden  increased  heart-action  at  the  moment  when, 
by  such  Btretx?hing,  the  tube  is  renderetl  rigid  and  narrow,  must  a.s8i8t  in  pro- 
duciug  this  result    A  like  cnrtailmont  of  the  j-ielding  quality  results  occasion- 
illvfrora  the  healing  of  old  inflaramatory  mischief  or  of  ab[?ce^rt  around  a  ves- 
sel; the  cicatricial  tissue,  bin<iin^  the  outer  coat  to  a  more  or  less  unyielding 
Blnicture,  rendei's  the  artery  liabte  to  rupture,  as  those  who  have  to  deal  with 
ancLylosed  joints  are  aware.    That  arteries,  even  when  healthy,  can  bear 
onlv  a  certain  amount  of  stretching,  is  proved  b}'  the  exf)eriment  of  Riche- 
ftad,  quoted  by  ilodgson,^  and  also  l>y  llohues,*  namely,  the  ap[»lication  in 
the  dead  subject  of  such  hyi.M?rextensiou  to  the  knee  as  shall  cause  the  liga- 
loe&tB  to  crack;  dissection  will  then,  very  generally  show  that  the  two  iinW 
*tiat3  of  the  popliteal  artery  are  entirely  or  partlv  toni  through.     Another 
illnstration  niay  be  taken  from  certain  mishaps  tlrnt  have  occurred  during 
overzealouB  attempts  to  i-educe  dislocations  of  the  slioulder." 

Embolism, — Sudden  check  to  the  arterial  current  through  a  limb  by  the 
i'niMiction  of  an  embolus,  has  been  allege<l  as  a  cause  of  aneurism ;  but  I 
think  on  iusutHcient  evidence.  Mr.  Tufneirs  cjiae*  seems  to  me  rather  to 
*liow  the  difficulty  of  such  occuri*ence.  A  man  sutfering  from  acute  rheu- 
txiAtism  developed  suddenly  a  pulsating  tumor  in  the  popliteal  Bi>ace,  which 
'luickly  subsided  as  collatenil  vessels  became  dt^vcluped.  After  death,  a  very 
•light  dilatation  of  the  artery,  plugged  with  hbrine,  was  found,  proving  that 
even  when  a  systemic  artery  docs  onlargc  from  the  liMlcmcnt  of  an  embolus, 

tetlly  a  transient  dilat^ition — not  an  aneurism^s  nraducud.     Dr.  Ooodliart 
ap(>eued  to  have  his  finger  on  a  rheumatic  {mtient  s  pulse  when  it  sudilenly 
J*toppe«L     It  13  not  recorde^l  that  anv  tumefaction  was  observed  at  the  time. 
me  days  at>er  ([leriod  not  recorded),  the  man  died,  when  it  was  found  that 
the  lett  brachial  artery  was  considembly  distended  at  the  bifurcation,  and,  on 
ing  it  up,  a  white,  creamy  fluid  escaped,  like  pus,  and  having  the  fniiTo- 
ic  lealurcs  of  pus.     The  lumen  of  the  vessel  was  dilatetl  and  its  walls 
ft."*    This  suppurating  vessel  with  softened  walls  can  hardly  be  termed  an 
rism.     In  tlie  same  volume  of  pathological  reconls  (page  98),  are  two 
K^ftiios  considered  embolic  by  Mr.  Bryant;  the  lirat  was  a  case  of  ruptured 
T«monil  artery  occurring  in  a  rheumatic  subject  after  a  stumble,  there  heing 
proof  neither  of  aneurism  nor  of  embolus;  the  second,  also  in  a  rhcmnatic 
sobiect,  was  a  case  of  piplitciil  aneurism  arising  after  some  exertion.     Li  Mr, 
^Holmes's  case,*  there  was  an  ulnar  aneurism  and  endocanlitis  (warty);  there 
^■fere,  too,  embolic  clots  in  the  kidney  and  spleen ;  but  I  camiot  see  any  proof 

^  Dbeases  of  Arteries,  p.  W,  •  Sytt^m  of  Surgery,  vol.  lil.  p.  418. 

*  I  bare  oompated  Arterial  elasticity  thus  :  The  subject,  placed  ou  the  bauk,  has  a  thick  blook 
tader  the  shuuMers,  permitting  th<  heatl  ID  bang  back  as  far  &s  it  will  go  (rigor  mortia  bi^ng 
tltnUoated).  An  assistant  holds  the  points  of  a  pair  of  compasses  two  iiichea  apart  on  the  bared 
iiouiion  earotid ;  close  to  each  point  a  pair  of  scissors  is  placed,  the  bladev  embracing  the  ressel ; 
tWa  at  a  given  moment  the  ressel  U  secured  Bimaltaneonaly  at  tlie  two  points.  The  separated 
pUee«  which,  while  in  situ  lu  the  posture  dedoribed,  measured  two  inches,  now  ineasures  about  an 

Fbeh  and  a  baU.     Thus  :* 
^  B«x.  Ag«.  Can«e  of  d««lb.  Plcco  moaaarod. 

I  Hal*  43  Violenoe  U  Inches. 

■  ..  30  i;        .. 

■  Female  37  Phtbists  1,       *' 

Hale  51  Bronchitis  ]}      •> 

•  Dobltn  Quarterly  Journal,  May,  1853. 
*  Paibnlogioal  Transactions,  vol.  xxriii.  p.  106. 
'  ir*X«m  of  Surgery,  vol.  iii.  p.  423. 
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that  the  aneurism  of  the  ulnar  artery  was  due  to  embolus,  or  that  any  such 
Bubatance  ever  got  into  that  artery.  I,  of  course,  do  not  mean  to  deny  that 
emboli  become  occasionally  lodged  in  the  Bystemic  veasels,  but  I  doubt  if  they 
can  cause  aneurism.' 

I  do  not  think  that  stoppage  of  the  blood  stream,  even  if  it  were  complete, 
could  cauBC  a  healthy  and  uninjured  artery  to  dilate  nijiidly  into  an  aneu- 
riBnial  swelling.  The  dilatation,  be  it  observed,  must  be  rapid,  for  the  strain 
ujKjn  the  vessel  becomes,  a^  in  Mr.  Tuftieirs  case,  very  soon  relieved  by  the 
development  of  collateral  channels. 

In  the  above  paragraphs  I  have  endeavored  carefully  to  limit  my  remarks 
to  systemic  vtwsels — namely,  those  of  the  trunk  and  lindw — excluding  visceral 
arteries ;  for  the  matter  stands,  undoubtedly,  very  ditterently  in  regard  to 
Buoh  vessels.  The  thinly  coated  arteries  of  the  brain,  and  in  a  less  degree  of 
the  abdominal  viscera,  are  much  more  easily  affecte<l  by  a  centrifugal  expan- 
fiile  force ;  they  are,  too,  especially  the  former,  less  finnly  supix>rted  by  adja- 
cent ports.  For  such  reason,  they  are  certainly  not  very  infrequently  the 
subject  of  embolic  aneurism,  as  was  first  pointed  out  in  the  original  and 
valuable  paper  of  Br.  Kirkes.  Numerous  instances  of  cerebral  ajxitjilexy 
from  burst  aneurism,  concurrent  witli  fibrinous  ooncreta  from  endocarditis, 
have  been  recorded,'  wliile  Drs.  Ogle  anti  AVilks  have  described  cases  of 
aneurism  of  tlie  superior  mesenteric  artery  with  like  association.'  Dr.  Pon- 
Hck  has  written  an  excellent  paper  on  the  subject,*  in  which  he  very  clearly 
traces  the  connection  between  warty  (verrucose)  endocarditis  and  arterial 
embolus.  He  gives  6  cases,  4  of  which  were  in  the  brain,  1  in  a  small  branch 
of  the  splenic,  1  in  a  primary  bmneh  of  the  superior  mettcnteric  artery.  The 
singular  pavalence  of  such  aneurisms  in  the  bmui  is,  no  doubt,  in  part 
accounted  for  by  the  curious  tendency  of  floating  solids  to  run  up  the  left 
carotid;  but  this  does  not  dispose  of  the  abdominal  cases,  the  tact  being 
that  emboli  once  beyond  the  aortic  arch  are  just  as  likely  to  flow  iuto  the 
iliacs  as  into  the  visceral  arteries.  In  the  latter  thin  vessels,  they  may,  if  well 
placed,  produce  aneurism  ;  in  the  former,  they  cause  gangrene,  or  tendency 
to  gangrene,  or  a  peculiar  tnjgling,  jrainful  condition  of  vessels  beyond  (nee 
Case  IV.),  hardly  distinguishable  from  subacute  arteritis.  It  is  singular 
that  none  of  these  phenomena  were  observed  in  the  above  cases  of  supposed 
embolic  aneurism. 

Atheroma  and  Ossification. — But  these  extraneous  causes  of  aneurism — 
occasional  only,  and  some  of  them  problematical — are  less  imi>ortaut  than 
certain  chantrea  of  the  arterial  coat*?,  which  so  weaken  them  as  to  render 
their  expanniun  or  rupture  itlmust  inevitable,  or  at  least  extremely  tacile. 
This  change,  either  atheroma  or  ossification,  producing  a  weakening  or 
rigidity  of  the  arterial  coats,  has  been  ascribed  to  dinerent  pathological 
events,  and  located  in  various  anatomical  portions  of  the  tmiics.  It  would 
lead  to  little  advantage  were  descriptions  of  all  the  views  held  by  ditferL^nt 
Avriters  here  detailed.     Rokitausky,*  and,  following  him,  Mr.  Moore,*  consid- 

>  Mr.  Holme*  saji,  "thai  the  objection  often  urged,  vli.,  th«t  aneurUms  do  not  form  on  arte- 
ries suddenly  obstructed  by  ligature.  t8  an  unsound  one,  since  they  do  so  form,  aUhough  rarely." 
Here  [  must  take  teAt-«  to  differ.  When  such  ocourrenc<9  takes  place,  it  does  to  Iwcaiiso  the 
middle  coat  is  divided.  An  impacted  embolus  can  hardly  no  entirely  block  the  Tessel  as  a  liga- 
tare,  nor  does  it  serer  the  tunics.  For  acme  othur  opinions  I  must  refer  to  the  volume  of  the 
Pathological  Tranaactionii  above  quoted. 

'  Holmett,  Gowera,  Ooodh&rt,  Oglo :  Pathological  Transactions,  vol.  xii.  p.  61 ;  vol.  aucriii.  p. 
107  :  vol.  xriii.     Wilks,  Morbid  Anatomy.     Gull.  Guy's  Hoap.  Heports^  3d  ser.  vol.  v. 

*  Pathol.  Trans.,  vol.  vjii.  p.  168,  and  rol.  zi.  p.  44. 

*  Virchow'B  Arehiv,  Bd.  Iriii.  8.  546. 

*  fVber  elnige  der  wichtigaten  Krankheilen  der  Arterien^  6.  2. 

*  Holmea'a  System  of  Surgery,  voL  Ui.  p.  3&3. 
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emi  a  deposit  from  the  blood  (Auflagerung)  to  bo  the  initial  step.  But  since 
tk'  apne»niuce  of  the  Celhilar  Patliology  of  Virchow,  whose  views  are  fol- 
lowed by  Xiemeyer'  and  Moxon,'  it  appears  that  the  inflammatory  nature  of 
Wh  atheroma  and  ossification  must  be  accepted;  the  Berlin  Professiir's  ex- 
ixlleut  account  of  the  condition,  traced  from  its  initial  to  it8  terminal  phases, 
(in  hardly  be  improved. 

PiRi-ARTERiTis. — Disease  of  the  outer  arterial  tunic,  peri^irteritis,  is  of  small 
importance;  it  is  nearly  always  consecutive  to,  and  directly  dependent  upon, 
inilammation  of  tlie  ncit^hhoring  tissues,  as  in  Buppurative  or  phlegmonous 
iflflanamation.  The  possibility  of  absce^a  opening  intx)  arteries  in  nndoubt^'d, 
and  will  again  be  mentioned,  while  the  diminution  of  extensibility  which 
my  arise  from  adhesion  of  the  outer  coat  to  surrounding  infiammatoiy 
tiiickenings,  has  together  with  its  cftects  been  already  discussed. 

The  middle  coat  generally  particimtea  in  the  diseases  of  both  the  outer  and 
tie  inner  tunic,  and  we  know  nothing  of  any  active  disease  afiecting  this 
•tincture  independently.  But  we  do  know  a  good  deal  of  a  fatty  detjeneration 
ich  not  unfrequently  attacks,  and  is  for  some  time  confined  to,  tlje  middle 
t.  It  assumes  the  simple  forui  t)i'  such  degenemtion,  as  we  sec  it  in  the 
njuscles  of  the  heart,  in  the  articular  cartilaijes,  or  other  cellular  organs: 
iiamclr,  a  massing  of  oil  molecules,  at  first  within  tlie  lumen  of,  then  also 
*Poan3,  the  cell.  It  is  this  condition  which  gives  rise  to  long  and  but  little 
accentuated  fusiform  aneurisms,  or  to  aneurismal  dilatations,  and  is,  in  all 

Srobability,  the  constant  cause  of  multiplicity  of  aneurisms — the  aneurismal 
iathesis.     Moreover,  irreiiressible,  consecutive  and  secondary  hemorrhages 
liave  very  commonly  a  similar  origin. 


IL     t/te 
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Enbabteritib  is,  however,  the  most  important  of  all  the  arterial  diseaiies 
'^nxh  which  we  have  to  do;  it  may  be  either  acute  or  chronic,  though  acute 
Endarteritis  is  certainly  very  rare.' 

1  have  never  seen  an  idiopathic  case  of  the  malady  in  an  open  artery,  but 
•«veral  instances  of  plugging  and  subsequent  endarteritis  have  come  under 

tXuy  notice.     Of  traumatic  endarteritis  I  can  give  the  following  very  striking 
Example : — 

Ca.8B  IV.^R.  W.  was  a  man  for  whom  I  had  tied  the  right  carotid  and  subclavian 
^KJtenes.    Twenty-six  days  art«rward&  he  romplaincd  of  a  burning  and  aching  pain  along 
Uhe  course  of  the  brachial,  ulnar,  and  radial  vesselHof  that  side.     The  temperature  hod 
^   ^Tiried  from  97^  to  10'2^  Fahr.,  morning  and  evening.     His  diet  had,  till  six  days  pre- 
|B    tioiis,  been  dry  and  restricted,  but  was  at  this  time  an  ordinary  full  diet.     He  had  no 
I         pal«e  either  at  the  wrist,  or  in  the  brachial  or  lower  part  of  ihe  axillary  artery.     On  the 
morning  of  the  9th  of  September,  the  day  in  question,  he  complained  of  peculiur,  hot,  ting- 
ling pain  from  the  shoulder  to  the  hand,  along  the  court^e  of  the  arteries,  which  felt  hard 

l^L        '  L«hrbaoh  der  spooielleD  Pathologic  and  Therapie,  9te  Auflage,  Bd.  i.  S.  357. 
I^B        '(ro/'s  Hospital  U«porttf,  'M  series^  vol.  xvi.  p.  431  e/  seg. 

^^  *Some  surgloal  writura  describe  acute  or  Bu1)acute  arteritis,  its  symptoma  and  effpctR,  In  a 
buuier  which  facts,  as  far  aii  wu  know  tbftn,  du  uot  nuthorize.  The*  "  plastic  or  unilHtlic  art»- 
^\k''^  described  bv  Krichsen,  and  for  proof  of  the  existeuco  of  whiitti  he  refers  to  thw  eflfvcta  of 
ItNsure,  aji  by  a  tumor,  or  thu  action  of  a  ligature,  never  ariam  <iirf  sponte  in  a  previously  healthy 
briery,  though  plugging  by  au  i«mbolu8  from  the  heart,  or  occlnsion  by  pressure,  will  cause  ooagu la 
^fisirm,  and  nubsequoutly  to  become  adherent  to  the  now  disused  vessel.  The  inner  coats  of  an 
^Wry  tied  with  silk,  are  div-id<Kl,  and  the  wound  throws  out  an  adhesive  xnat(«rial ;  but  thpro  is 
^lymson  to  beliovo  that  any  part  of  an  acting  aud  still  patent  artery  can  become  gradually  occluded 
^  the  solidiflcation  of  tibrtne  thrown  out  from  itsowu  inner  surface.  Neitlter  clJinc^l  nor  patlio- 
^licBl  obserration  can  furnish  a  single  instance  of  such  an  ooourrenco.  Mr.  Ericbsen,  in  his 
Wd  short  paragraphs  oonoeroing  plastic  endarteritis  (Scieno*»  and  Art  uf  Surgery,  vol.  ii.  pp.  1— 
')•  appears  to  me  to  have  overlooked  the  presence  of  the  intra-v&scular  wound  in  tied  arteriel, 
Iftd  there  U  therefore  a  non-ae^fuitur  involved  iu  his  second  proposition. 
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and  cord-like,  and  were  very  lender.  That  evening  liis  temi>erature  decrraied  to  1*6.4  % 
and  aJit?rwardt(  rvmaiiied  norniul.  A  blight  Miuiulation  ol'  the  skin  with  auiniuniH  lini- 
ment was  loUowed  in  three  days  by  relief.  On  ibe  23d  it  was  noted  (I  being  alMenf) 
that  the  axilliiry  and  brachiul  arteries  were  swollen,  hard,  anJ  excessively  lender ;  iLeir 
entar^meni  was  even  visible ;  they  were  painted  with  tincture  of  iodine ;  the  pain  and 
swelling  disappeared  in  three  days. 

As  other  conditions  more  ^rave  than  the  localized  arteritis  were  probably 
aflecting  the  temperature,  little  stress  can  ]>e  laid  on  the  constitutional  symp- 
toms ;  but  it  is  remarkable  that  the  thermometer  declined  to  below  the  normal 
standanl  on  the  evening;  when  the  above  symptoms  were  complained  oil  It 
is  also  to  be  observed  that  this  occurrence  took  place  in  empty  vesaela,  and 
perhuj's  might  be  the  natural  result  of  nature  s  successful  etlort  to  close,  by 
mflammation  or  adhesion,  useless  tul>es.  A  slighter  instance,  following  in  aU 
probability  the  imjutction  of  an  eml>olus,  also  tHxnirred  iu  my  practice: — 

Cask  V. — Edward  K.,  aged  46»  stationer,  was  admitted  under  my  care  into  Charing 
Cross  Hospital,  December  19,  1880.  The  man's  father  died  of  heart  disease;  he  him- 
eelf  has  always  led  a  regular  and  temperate  life,  and  lias  never  had  syphilis.  Twelve  years 
affo  he  had  **  rheumatic  gout**  (probably  a  Muart  attack  of  subacute  rheumatism);  be  has 
or  late  suffered  from  palpitation  of  the  heart.  On  December  11,  be  gave  a  lad  a  back- 
handeil  box  on  the  ear.  Half  an  hour  afterwards,  while  using  a  small  plane,  be  noUc«d 
that  his  fingers  became  contracted  and  his  hand  weak  ;  afterwards  the  arm  felt  very  tired, 
with  tingling  and  aching.  Next  day,  on  washing  in  cold  water,  the  3d  and  -Itb  Ifaigera 
**  went  dead*'  (the  weather  at  the  time  was  unusually  mild).  The  sense  of  weaknesa 
and  the  aching  increased  slightly  upio  the  time  of  admiaciion.  No  pyrexia  ;  hand  coM. 
Deeember  17 — The  beat  of  the  right  radial  pulse  wa«  barely  perceptible,  that  of  tbe 
left  one  normal ;  the  man  complained  of  pain  and  tingling  iVom  the  elbow  to  th«  axiDa, 
along  the  course  of  the  ves«ei»  and  nerves;  a  cord-like  enlargemtrnt  of  the  artery 
could  here  be  distinguished.  Dec.  18. — The  pain  up  the  inner  side  of  the  ann  and 
along  the  front  of  the  forearm  was-,  be  say^  considerable  during  the  night ;  to-day 
there  was  no  pulse  at  all  in  the  rigfit  radial ;  a  slight  hypnotic  was  ordered,  and  foosenta- 
tions.  Dec.  \^, — 1  saw  the  patient  for  the  6rst  time  and  examined  him  very  careAiUy. 
The  arm  being  wrapped  in  cotton-wool  was  warm  nearly  to  the  elbow,  a  UtUe  lower  in 
front  than  beliind  ;  beyond  this  boondary  the  limb  became  grvdoally  cooler;  iJm  haad 
was  cold.  Both  the  radial  and  ulnar  arteries  were  rather  hard  to  the  feoocfa;  neitber 
polsaled ;  above  th«  elbow,  a  round,  not  very  firm,  cord  coald  be  felt  in  the  pnwtion  of  the 
brachial  artery,  not  pulsating,  but  full ;  pain  as  well  as  tendeme«s  was  here  ooBplaiBed  of. 
The  hcsrt*s  action  was  very  irregtilar  ( I>r.  Bruce's  report  as  to  the  heart  is  given  at  the 
cad  of  iheeaae).  bat  leooU  detect  DO  moruitr;  perhaps  a  little  enlargeaeot.  Therewaa 
■oeleTalioa  of  teBperatwe ;  vraie, ^eation,  appetite,  etc,  were  perfectly  Bonaal ;  boi 
Iho  Man  waa  of  nerroaa  temp Pt ■went,  bad  read  sone  medical  books, 
and  eomphunedof  aereml  Baim,tbe  fnirtfiwa  of  vl 

the  right  arm  may  wry  tiitely  have  been  ovinia  to  dibliBg  eeAaleml  Trnweh  Dec  tt, — 
Still  coatinnea  in  much  the  mme  state ;  dept  bsMJIy,  from  pmn  in  the  mticlm.  lennaiy 
4 — Pais  and  tEsdemem  bad  gndmdlydimiiHahed;  be  aaid  the  arm  etall  Ml  vmik,  nd  ■ 
Utile  numb ;  the  radial,  alnar,  and  brachial  pidse  waa  abaentf  the  hncbial  aswey  IveU 
ia^  like  a  bard  eocd  (a  oedar^ieiieil)*  movable  hwifib  the  skin. 

Dr.  IGtebftD  Brace  bm  been  kind  cmm^  to  fire  me  the  ftilaviaf  raport  «f  tbo 
«f  Sdwnrd  R*s  htmxt.    Pakatioa  very  irreniar,  Moood  eomid  weak  amd 
l^ypatrapby.    A  dirtinet  mormar  at  base  and  apeZf  eoiaeid^t  with  both  ft 
■owidi,  tadkatiTe  of  noctie  tncompeieiice  dne  in  all  fvohability  to  warty 

Clin>Dic  ettdarteritis  is  coe  of  the  most  common  di'rmwaw  to  which  the 
hunmn  aubject,  ft^er  middle  li£e,  ia  prooe ;  the  diMMe  icself  praeota  no  ^mp- 
tom  bj  which  iC9  preeeoce  can  be  ia^Bfred:  H  is  kikowii  chiolT  br  ifes  eoecCft, 
It  it  most  common  at  thecommeQc^ementof  theaorta^andcext  in  tbeeerAi»l 
bat  it  may  aritie  in  any  artery^  and  indeedl,  in  fiar  adranoad  ohs, 
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every  veesel  of  the  body  carrying  red  blood  nmy  be  affcctod ;  those  which 
carry  venous  blood,  and  the  pulmonary'  veins,  are  almost  entirely  exempt 

The  results  of  the  inflammation,  characterized  by  h^'perplaeia  and  prolife- 
ration in  the  deeper  layer  of  the  inner  coat,  are  two.  First,  what  in  the 
eomraeucemeut  appears  like  a  mere  thickening  of  the  timic,  which  adherea 
with  unuaual  tenacity  to  the  underlying  structure.  This  thickened  patch, 
though  still  covere<l  hy  ej>itheliuin,  in  somewhat  duller,  of  a  more  opaque, 
yellowish-white  than  the  rest  of  the  surface,  and  elevated  above  it ;  in  otfier 
wordd,  it  encroaches  on  the  vascular  area.  In  a  later  pliuse  of  its  development, 
this  patch  becomes  still  harder  and  firmer,  semi-cartilaginous  in  consistence, 
and  puckered  on  its  inner  Hurfaee,  while  eneroaching  more  and  iiion;  on  the 
middle  coat  whose  whole  thickness  it  may  ultimately  occupy..  But  it  is  to  be 
obBerved  that  the  encroachment  does  not,  at  all  eventj?  till  a  late  stage,  dimi- 
nish the  calibre  of  the  vessel,  which  up  to  a  late  phase  of  the  disease  is 
greater  than  normal,  while  its  length  also  is  inci'eased.  The  raicroficope  shows 
this  indurated  and  thickened  spot  to  consist  of  raniiiied  spindle-<'eils,  inter- 
mixed with  firm  and  apparently  thickened  bands  of  fibi\)us  tissue  continuous 
on  one  side  or  the  other  with  the  health}'  structure  of  the  surrounding  tunic. 
The  elements,  cellular  as  well  as  fibrous,  are  at  this  stage  healthy ;  but  some- 
times fat  globules  are  internpei'rietl  among  them. 

Another  less  fmjuent  fonn  is  often  prt»sent  on  the  same  artery  with  the 
denser  thickening ;  it  is  distinguished  by  its  jelly-like  consistence  and  pale, 

Eink  color;  it  is  more  superficial  in  its  origin  than  the  form  first  described, 
ut  still  lies  beneath  the  epithelial  lining  of  the  vessel,  under  which  it  may 
be  pushed  a  little  way  hither  and  thither;  it  may  occur  in  sniiili  piitrlnH.  or 
may  occupy  larger  portions  of  the  tissue.  The  new  fonuation,  under  the 
microscope,  is  seen  to  consist  of  oat-shai>ed  and  spindle-shaped  cells  running 
in  lines  crossing  each  other  in  ail  directions,  and  inclosing  an  amorithous 
ground  substance,  studded  often  with  bare  nuclei ;  in  fact,  it  beaw  the 
strongest  resemblance  to  ijranuhition  tissue. 

To  the  unaKsisted  eye,  ooth  these  conditions  produce  on  the  inner  surtkce 
of  the  artery  wart-like  or  hob-nail  elevations  of  various  ^izes,  fi-om  that  of 
a  mustai'd-seed  to  that  of  a  horse-bean,  or  even  larger ;  those  are  somewhat 
flattened  towards  the  area  of  the  vessel,  ovoid  rather  than  round,  with  the 
long  axis  in  the  circumference,  or  else  quite  irregular,  and  in  this  phase 
covered  by  epithelium.  Between  any  two  such  elevations,  especially  of  the 
former  sort,  the  inner  coat  is  often  puckered,  while  the  middle  appears  thinned 
and  weak. 

The  fateof  the-se  two  varieties  is  somewhat  different,  or  at  least  is  often  dif- 
ferent. From  my  own  investigations,  I  have  strong  grounds  for  l>eHeving  that 
the  latter  form  not  unfrequently  hanlens  and  forms  a  sort  of  inflammatory  or 
cicatricial  tissue,  which  may  then  undergo  the  same  ultimate  changes  as  the 
former  species,  or  may,  like  all  tissue  resulting  from  granulations,  shorten 
and  contract,  thus  jtnxlucing  those  puckeringsand  inilriifjitionsso  fn^uent  on 
the  inner  surfaces  of  large  arteries.  But  occasionully  the  grainilation,  if  I 
may  so  terra  it,  having  mvaded  the  deeper  layer  of  the  inner,  as  also  a  vari- 
able thiekuess  of  the  middle  tunic,  and  having  undergone,  first  on  its  inner 
face,  a  puro-fatty  change,  eats  through  the  epithelial  pellicle,  and  falls  little 
by  little  into  the  blood  stream,  leaving  beliind  a  UHually  small  ulcer,  leading 
into  a  somewhat  larger  cavity  of  a  depth  equivalent  Vo  the  amount  of  its 
invasion. 

The  more  frequent  result  of  the  inflammation — the  dense,  yellow,  semi- 
L^rtilaginous  thickening — may  remai  n  j^assi  ve  a  very  long  time.  Large  vessels, 
chiefly  the  aorta,  may  oe  so  studded  with  the  projections  thus  produced  that 
the  name  emlarteritis  deformans^  given  by  Virchow,  is  by  uo  means  a  misnomer. 
VOL.  III. — 25 
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It  is  not  uncnmmon  to  sec  iii  tlje  post-mortem  room  each  an  aorta,  puckered, 
grooved,  and  rouglicncd,  so  that  few  patchce  of  the  surface  remaui  normal ; 
yet  no  aneurism  may  be  present,  althouffh  the  channel  is  somewhat  widened. 
If  the  disease  affect  some  more  superhcial  vessel,  the  lengthening  thereby 
produced  iH  marked  by  the  undulations  and  zigzag  course  of  the  artcry. 
Wevertheless,  the  tendency  of  this  new  formation  is  towards  degeneration, 
fatty  or  calcareous.  Both  these  be^iu  in  the  deeper  layers  of  the  tissue;  the 
former  by  the  gnulual  accumulation  of  oil-globules  around  the  nuclei  of 
the  proliferating  ceil,  whose  walls  give  way,  so  that  the  oil  lies  among  the 
fibi-es,  which  then  also  degenerate ;  cholesteriae  crystalfi  are  deposited,  and 
when  the  process  is  complete,  the  whole  mass  becomes  a  bag  of  gruel-like  or 
porridge-hke  substance — the  condition  indicated  by  the  word  atheroma.  If 
this  burst  into  the  vessel  thnuigh  the  epithelial  covering,  it  forms  the  **  athero- 
matous ulcer,"  which  not  urifri-Hjuently  heals,  leaving  a  cicatricial  loss  of  sub- 
stance. The  calcification  rewultiut^  from  the  deposit  of  minute  molecules  of 
lime  salts  in  the  deeper  parts  ot  the  firm  new  tissue,  proceeds  gradually 
towards  the  surface;  it  sometimes  converts  the  whole  patch  into  lime;  some- 
times it  is  accomjjanicd  by  fatly  degeneration  of  the  more  suj»erficial  parts. 
In  such  large  ve^sscls  as  the  aorta  and  its  immediate  branches,  larger  or  smaller 
specks  only  will  have  become  bony;  vessels  of  lees  calibre  may  be  converted 
into  rigid,  bone-like  tubes.  Occasionally  a  patch,  more  especially  if  fatty 
degeneration  have  helped  it  on  its  coui-bc,  mav  break  through  the  epithelial 
lining,  and  lie  bare  to  tlie  blood  ;  Hometimed  the  current  getting  under  such 
a  piece  will  turn  it  sideways  to  the  vessel,  so  that  its  edge  projects  into  the 
stream  and  may  gather  a  clump  of  fibnne  around  it,  or  the  whole  piece  may 
be  washed  botlily  away  from  the  pUwe  of  its  formation,  to  be  entangled  and 
to  form  an  embolus  somewhere  in  a  narrower  part  of  the  circulation,  while 
the  spot  wheucc  it  cume  remains  as  an  ulcer  and  oa  a  weakened  part  of  the 
artery. 

The  effects  upon  vessels  of  these  different  results  of  infiammation,  in  their 
various  stages,  are  these : — 

The  soft  gelatinous  growth  may,  indeed  often  does,  rapidly  produce  a  loss 
of  substance  in  the  vascular  walls;  if  it  follow  tbis  course,  the  e&pecial 
weakness  which  may  give  rise  to  aneurism  is  produced,  and  such  disease  is 
imminent  according  to  the  size  of  the  spot;  it  is  proI>able  that  dissecting 
aneurisms  arise  in  places  thus  affected ;  if,  on  the  other  hand,  the  granula- 
tions burden  into  new  tissue,  the  artery  at  that  spot  is  strengthened,  but  with 
loss  of  elasticity. 

The  semi-cartilaginous  thickening,  while  it  remains  hard  and  dense,  also 
strengthens  that  particular  i>oiut  of  tlie  artery,  but  likewise  with  loss  of 
elasticity.  When  the  new  material  softens,  that  part  of  the  vessel  is 
weakened  and  apt  for  dilatation. 

Since  the  middle  coat  around  these  s|X)t8  of  thickening  is  generally  more 
or  less  in  a  state  of  fattv  degeneration^  and  since  the  parts,  altered  as  above 
described,  are  inelastic,  it  follows  that  unusual  stniin  falls  upon  the  portions 
which  have  not  become  hard  and  ri^id;  nioixH:)ver,  the  roughening  of  the 
interior  of  tlie  artery,  obstructing  the  olood-current,  increases  the  pressure  on 
those  parts  of  the  v;iscular  walls  which  are  not  the  seat  of  the  thickening. 
Calcification  hardens  and  protects  the  vessel  against  dilatation  at  the  con- 
verted spot,  but  its  rigidity  increases  the  strain  on  such  parts  of  the  walls  aa 
are  still  dilatable.  It  cither  or  all  of  these  forms  of  thickening  and  encroach- 
ment on  the  arterial  walls  occur  near  the  heart,  as  in  the  first  part  of  the 
aorta,  such  an  impediment  to  the  course  of  the  circulation  is  prcniuced  that 
liyjK'rtrophy  of  the  left  ventricle  usually  follows,  thus  increasing  the  ten- 
dency to  aneurism  by  adding  force  to  the  blood-current 
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We  have  yet  to  consider  what  primary  can^e  can  originate  the  chronic 
endartoritia  leading  to  these  changes.  It  must  be  observcMl  that  it  \h  not  a 
disea.'ie  of  early  lite ;  we  do  not  meet  with  it  before  the  ago  (if  thirty,  seldom 
before  that  of  forty-five.  Congenital  or  acquired  ftyphilis,  tnlierculosis,  rheu- 
matism, alcoholism,  do  not  seem  ca|.>able  of  cauBing  during  youth  tlie  endar- 
teritis which  ends  in  atheromatous  thickening.*  Another  point  to  be  ob- 
~  srved  is  the  absence,  with  very  rare  exceptions,  of  athoronmtouH  thickening 
in  the  venous  system,  a  fact  which  some  writers  have  reganled  bb  6Uj)porting 
the  view  that  the  malady  originated  in  a  deposit  from  arterial  blond.  But 
it  should  be  recollect^i  that  the  pulmonary  veins  wliich  contain  re<l  blood 
art?  at  least  as  free  from  atheroma  ns  the  arteries  of  like  name  which  contain 
dark  blood  ;  also  it  should  be  remarked  that  the  tunics  of  the  venous  system 
are  differently  constituted ;  nor  are  thev  exposed  to  the  same  amount  of 
pressure  from  within. 

Syphtlts. — A  certain  number  of  writers,  chiefly  military  surgeons,  consider 
athemma  and  aneurism  essentially  8y|jhilitic,  and  this  view  is  sti-ongly  up- 
held by  Dr.  Aitken,*  who  says :  '^  I  Ijclieve  that  a  large  proj^ortion  of  cases  of 
inflammation  of  the  large  vessels  ending  in  atheroma  are  of  syphilitic  origin," 
and  doubtless  some  records  of  military  surgerj'  wcm  at  first  sight  to  support 
this  ide4i.  Thus  Mr.  Welch*  relates  that  of  thirty-four  cases  of  aneurism  in 
the  army,  seventeen  occurred  in  8y}>hilitic  soldiers;  but  such  immben?  prove 
nothing,  unless  it  be  known  what  pro{)ortion  of  the  regiments  from  which 
these  men  came  were  similarly  affected.  Mr.  Lawsou,  in  his  statistics,*  shows 
that  aneurism  is  more  fre<iuent  in  the  military  than  in  the  civil  popnlation; 
but  here  again  the  other  circunii^tanccs  of  military  life  are  not  known  or  no- 
ticed. Mr.  Myers*  has  very  ably  sifted  the  statistic  numbers,  and  the  infer- 
ence drawn  from  them, thus:  Syphilis  is  about  equally  prevalent  in  the  army 
and  in  the  navy,  but  for  aneurism  the  numbei-s  for  four  years  are : — 


Army  atreaitth. 

AtiOttrlim  p9T  1000. 

Vmrj  HtrfOBth. 

Aocarliin  par  lOOQL 

1863    . 

.     49.332 

.28 

58,870 

.11 

1863     . 

.     44.2dl 

.47 

54,090 

.05 

1B64     . 

.     40,539 

.37 

53,000 

.18 

1B65     . 

.     42,228 

.35 

51,210 

.09 

Both  seta  of  men  are  subject  to  much  the  same  influences  of  climate — ^both 
have  to  undergo  considerable  bodily  exertion.  But  the  sailor  wears  a  loose 
overshirt,  with  no  constriction  artniiul  the  neck;  the  soldier  a  tightly-fitting 
coat  with  a  tight  collar,  obstrncting  clrculatinn  in  tlio  axillarios  and  carotids. 
The  soldier  suffers  esj>ecially  from  aortic  aneurism. 

Moreover,  it  is  to  be  observed  that  we  frequently  encouuter  in  the  post-- 
mortem room  the  bodies  of  children  or  young  persons  in  an  advanced  con- 
dition of  syphilis,  whose  visceni  inav  be  more  or  less  Btudde<l  with  gummata, 
but  atheroma  is  quite  as  rare  with  them  as  with  licalthy  individuals,  nor  does 
it  begin  at  an  earlier  period  of  lite  in  the  one  set  than  in  the  other.    Four  aisea 

>  It  should  be  her^  romarked  that  cerlaia  anearisms  are  marked  with  Uirso  t]iickei)ui(^,  even 
UtuugU  in  comparatiwl/  youthful  subjects;  but  the  stretching  or  tt^ariiig  Uiat  the  vaucular 
tniriet  must,  in  onier  Uy  purmit  of  aupiuriiim.  nndergo  is,  in  aU  pmt>abilitj,  the  direct  caaae  uf 
looaliied  endarteritis,  since  whon  we  find  on  au  aneurism,  e«pecialty  if  the  patient  be  .Tonug,  one 
or  two  Bucb  nodules,  while  the  rest  of  the  rascular  system  is  healthy,  we  are  not  to  oonclnda 
that  the  atheroma  produced  the  aneurism ;  the  sequence  of  causality  is  probably  exactly  tlio 
reverne. 

'  Science  and  Practice  of  Medicine,  vol.  ii.  p.  630. 

»  Med.-Clururg.  Trans.,  toI.  Ux.  p.  B9. 

*  Transactions  of  Army  Me<lic&l  I>«partment.  1866i 

*  Pathological  Transactions,  toI.  xx.  p.  134. 
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of  very  early  aneunsm  are  reconled,*  but  not  one  of  the  patients  is  dert<^ril 
an  having  heen  uflecU^d  hy  nyphilirf.  Id  ordinary  hospital  and  oivil  prartice^. 
we  find  tnat,  while  aueurirfni  is  undoubtedly  Icew  common  in  females  than  in 
inaletf,  eyphilis  offers  no  such  great  sexual  disparity;  nor  have  I  found  that 
]iro6tituteA  arc  peculiarly  liable  to  atheroma  or  to  aneurism — certainly  not  at 
all  nioro  so  than  might  be  exinx'ted,  seeing  that  ijersons  of  that  class  are 
usually  somewhat  intemperate,  and  expose<l  to  TOue^h  usage  from  blows,  etc. 
If  we  examine  the  records  of  the  London  l*athological  Society,  we  find 
that  during  the  10  years,  from  1871  to  1880  inclusive,  ^S  caaes  of  aueurii^m 
were  recorded.    Of  these — 

In  23  STphilu  in  not  iu(»ntion«d, 
**  35        '*        u  sttttfd  to  hftve  been  absent, 
"8        '*        U  stated  to  have  been  acquired, 
1  patiant  ia  tiaid^  have  bad  soft  chancre, 
1  case  U  meotionwl  aa  uQc«rtain. 

In  those  of  the  first  class,  the  history  of  nil  illiu^vscs  being  given,  the  non- 
mention  of  syphilis  is  significant.  The  patient<^  are  derRril«?d  as  having  been 
healthy  in  6  cases ;  as  drunkards  in  3;  the  aneurism  is  ascribed  to  sprain  in  4. 

In  tne  histories  of  the  second  class,  drink  is  recorded  in  4 ;  acute  rlieu- 
n^tism  (3  times  in  1  patient)  in  3;  blows  or  sprains  in  5.  In  the  case  of  the 
patient  to  whom  soft  chancre  is  ascribed,  no  secondary  marks  Avere  recorded 
during  life  or  after  death.  The  one  whose  infection  is  called  uncertain,  was  a 
confimied  drunkanl.  C)f  the  8  who  are  said  to  have  had  syphilis,  1  had 
chancre  as  a  Itid  ntul  died  at  29,  no  secondary  marks  being  recorded,  a  druuk* 
ard  with  cirrhosis  of  the  liver;  1  had  chancre  18  years  before,  no  8e<x>ndarieft 
recorded;  1  liad  scars  of  buboes,  absence  of  secondaries  mentioned;  1  is  stated 
to  have  had  secondary  and  tertiarv  symptoms  ;  1  is  re<.^itled  by  Dr.  Moliam- 
med,  in  the  volume  for  1878,  as  having  exhibited  in  the  post-mortem  room 
secondary  lesions. 

Now  I  am  aware  of  the  little  weight  that  can  as  a  rule  be  attached  to  nega- 
tive evidence ;  but  it  can  hardly  be  supposed  that  in  59  cases  out  of  68» 
syphilitic  degenerations  of  intenial  organs  would,  if  present,  be  overlooked, 
save  in  a  single  instance.  This  negative  testimony  shows,  at  all  events,  tht* 
absence  of  positive  evidence.  Yet  it  is  not  my  intention  to  deny  the  existence 
ofa  syphilitic  arterial  degeneration — ^iudeed  it  is  certain  that  such  a  thing  exists. 
Dr.  \\  ilks'  was,  I  believe,  the  first  to  ptnnt  out  that  such  changes  probably 
take  place,  but  he  shows  his  groat  pathological  insight  b}'  expressly  stating 
that,  "  If  it  be  true  that  the  bloodvessels  are  liable  to  be  affected  with  the 
syphilitic  taint,  it  will  probablv  ho  found  that  the  change  is  not  of  the  athe- 
romatous kind,  but  rather  of  tlio  tibrous  character  exemplified  by  the  thick- 
ening of  the  coats  of  the  vessel,  and  the  proportional  diminution  of  their 
calibre."  Dr.  Clifford  Allbutt^  points  out  that  syi>hilitic  artenal  thicken- 
ing is  much  more  rapid  than  atheroma,  and  Dr.  Moxon*  also  notes  many 
points  of  difference.  I  must  also  jxiint  to  the  fact  that  while  atlieroma  has 
its  favorite  seat  in  the  n<irta  and  large  vessels,  syphilitic  arterial  disease  affects 
smaller  branches,  chiefly  those  not  larger  than  the  temporal  over  the  s<|ua- 
mous  bone,  or  the  ulnar  in  the  pulm— rarely  vessels  as  big  as  the  radial  at  the 
wrist ;  that  it  has  a  marked  pwclivity  for  the  cei*ebral  branches  of  the  internal 
carotid ;  that,  unlike  atherr »ma,  it  docs  not,  in  the  init  ial  stage,  enlarge  the  lumen 
of  the  vessel,  and  at  no  stage  increases  its  length  so  as  to  make  it  wavy ;  its  first 
attack  18  closer  to  the  endothelium,  is,  in  fact,  in  the  deeper  layers  of  that 

■  Hntohinson,  ?atb.  Tran;*.,  1854;  Armltag«,  ibid.,  1858;  SyiM,  Bdinburgb  Hontbly.  1844: 
Hmith,  Uritish  Mt'dieal  Journal,  toI.  i..  1867- 
<  Gu/'h  Hunpital  Ki-porU,  1863,  p   4d. 
*  St.  Oeorgv'a  Huspital  Rvports,  vol.  iii.  p.  55.  •  Op.  dt. 
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fltructuro — it«  tendency  is  towards  oblitoration  of  tho  vessel  by  encroachment 
on  its  lumen.  As  to  its  raicroscopical  oharactei's,  I  would  chiefly  refer  to  the 
presence  of  giant  cella,  witli  a  large  quantitj'  of  round  cells,*  and  to  the  after 
8triation  and  fibrillation  of  the  syphilitic  growths.  Indeed,  flyphilia  aa  it 
jkffectfl  these  vesselrt  ib  in  nearly  every  point,  if  carefully  examined  microsco- 
pically, macroricopically,  and  elinicalfj',  dilfei'ent  from  atheroma. 

I  think,  therefore,  we  must  conclude  that  there  ii?  no  clinical  or  anatomical 
evidence  to  show  that  systemic  vessels,  large  enough  to  permit  the  formation 
of  an  important  aneurism,  arc  ever  the  subject  of  syphilitic  aftcction.  To 
refute  the  somewhat  widely  accept^  hy  pf>thcsis  that  aneurism  is  of  syphilitic 
origin,  would  require  a  vast  number  of  negationw,  each  one  of  which  might 
be  answered  by  asserting  that  the  examination  had  not  been  sufficiently  care- 
ful or  scientific.  But  it  must  be  pointed  out  that  on  him  who  makes  tho 
assertion,  lies  the  burden  of  ita  proof,  or  at  leatit  of  its  supjxjrt  with  j*ome 
array  of  sufficiently  sifted  facts,  such  an  are  at  preuent  entirely  wanting.' 

RuEUMATisM  occupiee  a  very  difterent  ground.  Infiammation  of  part*  of 
the  circulatory  system  is  a  well  known  accompaniment  of  that  condition, 
and  a  large  number  of  aneuriaraul  cases  have  sunered  from  acute,  others  from 
fiubacute  rheumatism.  It  certainly  a]>pvai>i  likely  that  a  disease  which  pro- 
duces eudocarditijs  may  also  cause  endarteritis. 

Alcoholism  has,  1  believe  from  my  own  observations,  great  influence  on  tlie 
production  of  atheroma;  eapeuially  does  the  drinking  of  raw  or  slightly 
diluted  spirits  tend  to  this  condition;  probably  the  circulation  of  alcohol  and 
fusel  oil  in  the  vessels  irritates  the  inner  coats.  Tlie  frecj^uency  of  aneurism 
in  Ireland,  where  this  unfortunate  habit  prevails,  may  to  some  extent  support 
this  view.  Excels  in  more  largely  diluted  spirits  leads,  as  we  know,  to  non- 
inflammatory fatty  degenerations  of  various  tissues,  among  them  to  that  con- 
dition of  the  middle  coat  mentioned  a  few  page«  ago,  on  which  the  aiteurismal 
diathesis  depends. 

I  believe,  though  I  cannot  prove,  that  aneurism,  when  due  to  a  systemic 
<x)ndition  at  all,  is  more  frequently  owing  to  thi.'  abuse  of  alcohol,  or  to 
rheumatism,  or  to  both,  than  to  any  other  cause.  The  frequency  of  aneurism 
in  England,  so  much  greater  than  in  France  or  Germany,  may  be  owing  in 
part  to  the  dampness  of  the  climate,  and  in  part  to  the  unfortunate  national 
love  of  strong  liquor.  It  must  be  added  that  in  both  the  above  continental 
Btates  the  tendency  to  aneurism  is  greatly  incruiu^ing. 


Structure  of  an  Aneurism. 

Contents. — The  contents  of  an  aneurismal  sac  always  consist  of  blood;  but 
this  blood  is  not  always  in  the  same  condition,  for  it  may  be  entirely  fluid, 
as,  indeed,  is  generally  the  ease  in  fusiform  aneurisms;  or,  it  may  be  loosely 
coagulated,  barely  consistent,  like  the  ordinary  clot  forraetl  of  blood  poured 
from  a  wound — this  sort  of  semi-solidified  coagulum  was  named  by  Uroca 
^*passive  dot;"  or,  again,  the  cavity  may  be  lined  partially  or  throughout 
by  firm,  buff^olored  fibrin,  from  which  the  globules  have  Ix^en  extruded. 
Most  sacculated  aneurisms  are  tlius,  as  it  were,  padded — at  least  in  those 

'  Menbnerf  Die  loetische  Brkrankang  der  HirDart«ri«n,  1874t  S.  127.  S«e  also,  Lanceraax, 
Traits  hiatoriqae  et  pratique  de  la  STphilis  ;  Langhans,  in  Virohow's  Archir,  Bd.  xxxtI.,  8. 187, 
and  a  host  of  otheni. 

'  Many  morbid  aDatoiuisU  assnine  srpbilia  frota  tlie  presi^Doe  of  atheroma,  and  then  formulate 
the  oont«n1ion  that  atheroma  i»  Hyphilitiu. 
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]»art8  which  lie  out  of  the  moflt  rapid  current;  hence,  those  with  small 
nionths  have  rfvttvis  jmribns  tho  mo8t  of  Buch  lining,  which,  l)oing  doj^iOMitod 
fix>ni  the  blood  by  successive  acts  of  solidification,*  is  laminated  and  injirked 
by  concentric  lines.  Broca  called  this  material  '"-active  dot."  We  shall  see, 
by  and  by,  that  aaeurisma  may  by  the  accumulation  of  such  coagulum  be 
spontaneounly  cured;  that  upon  the  induction  of  such  accumulation  our  suc- 
cessful treatment  is  founded;  and  that,  in  certain  cases,  the  choice  of  methods 
IB  to  be  cuide<i  by  an  estimate  of  the  quantity  of  such  clot  which  nature  has 
already  deposited  in  the  eac.  Moreover,  it  is  noteworthy  that  a  lining  of 
firm,  resilient  fibrin  acts  against  the  force  of  the  blood  as  a  species  of  buffer, 
protecting  the  proper  wall  of  the  tumor,  and  preventing,  according  to  ita 
thickness,  further  distension  and  rupture.  All  aneurisms  which  are  thus 
lined,  and  in  so  far  protected,  progi-ees — if  nothing  modify  the  conditions — 
more  slowly  than  those  in  which  no  active  clot  is  formed. 

Thb  Sac  of  an  Aneurism  may  consist  entirely  of  the  arterial  coats,  all  three 
being  present  in  the  fusiform  variety,  unless  it  be  unusually  large,  while  in 
the  sacculated,  unless  merely  incipient,  both  the  inner  and  middle  coats  are 
deficient  througltout  a  large  part  of  the  tumor.  In  many  cases,  however,  all 
three  coats  have  over  a  certain  extent  given  way.  The  sac  is  then  formed  in 
part  by  lamiimted  fibrin,  in  part  by  surrounding  structures.  Many  thoracic 
aueuriems,  which  press  against  the  parietes  of  the  cavity,  have  for  part  of 
their  sac  the  spine,  the  sternum,  the  ribs,  or  their  cartilages.  The  stretched 
arterial  tunics  which  enter  into  the  formation  of  the  sac  are,  in  large  aneu* 
risms,  ijenerally  atheromatous,  calcareous,  or  both.  Sometimes  even  patcbea 
of  true  "bone  are  found,  but  this  is  rare. 
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The  sjpnptams  of  aneunsrn  are  some  of  them  intrinsic,  or  direct;  others 
extrinsic,  or  indirect. 

Intrinsic  iSyDiptoms  are  inherent  qualities  of  the  aneurism  itself.  If  disease 
were  strictly  logical,  we  might  deat^ribe  them  as  necessary  and  integral  parts 
of  the  malady,  but  since  tfie  body  is  not  an  exact  machine,  one  or  another 
of  them  may  l»e  absent. 

Eztrin-m'  Si/iiiptor/is  are  due  to  the  influence  of  the  aneurism  on  surrounding- 
parts,  and  are  chiefly  referable  to  the  efl:ect8  of  mechanical  pressure.  They 
vary,  therefore,  with  the  function  of  the  part  comi>refise<i.  In  certain  localities 
the  intrinsic  signs  are  not  to  be  dete<*ted,  or  are  greatly  obscured  by  inclusion 
of  the  tumor  within  the  more  or  leas  resistent  walls  of  some  cavity.  In  such 
cases  the  extrinsic  signs  may  enable  the  surgeon  to  infer  the  presence  of 
aneurism.* 

Pulsation. — The  most  marked  and  characteristic  sign  of  an  aneurism, 
eituate<l  within  reach  of  palpation,  is  the  i>resentH3  in  the  course  of  an  artery 
of  a  pulsatile  tumor.  If  the  form  of  the  swelliu^  be  elongated,  and  the  throb 
extend  over  a  narrowing  space  and  with  diminishing  force,  for  a  considerable 
distance  up  and  down  the  limb,  the  aneurism  Is  of  the  fusiform  variety;  if 
the  tumor  be  round  or  oval,  and  clearly  defineil  fnmi  its  surroundings,  while 

I  The  theory  that  this  olot  Is  «  secretion  from  the  rassels  is  safldontly  disproved  hy  obMrrfng 
thnt  ill  most  coseH  it  bftrul^  adhttres  to  th«  iuiinr  wall  of  the  sac. 

*  LTotil  lat«l/,  internal  aneurinrns,  sarr  a  few  alxlomfiiAl  leases,  interested  only  the  pbjrsictan ; 
but  rpt-nnt  adrauces,  duo  chiodjr  to  Dr.  Cockle,  Mr.  Heath,  Mr.  llotniM,  and  mjself,  haTe  placed 

Uioracic  aneurism  wiUiin  the  palu  of  surgical  treatment. 
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the  separate  beat  of  the  artery  imnuxl  lately  above  and  below  cannot  be  verified, 
the  sacculated  form  of  aueurirsni  may  l>e  suBpected.  I  say  suspected,  because 
every  tumor  whi(;li  pulsates  is  not  an  aneurism;  the  pulsation  must  be  of 
that  peculiar  ijuality  wbifli  wo  term  ex[>aiisile — that  is  to  Bay»  whoa  the 
Hwelling  is  gra^>ed  in  the  fingera  of  one  or  both  hands,  the  beat  must  seem  to 
drive  them  apart;  it  must  not  merely  lift  the  hand  as  by  a  wave  propelled 
from  below,  nut  the  swelling  must  be  felt  to  dilate  and  enlarge  with  every 
beat  of  the  heart.  If  the  aneurism  be  so  situated  that  the  artery  above  it 
can  be  compressed,  j)ulHatiou  ceases  when  such  presence  is  exercised,  and 
the  tumor  De<:'omes  HruuUer  ami  flaccid — may,  indeed,  almost  entirely  dis- 
appear; by  manit»ulation,  unless  it  contain  a  large  quantity  of  clot,  the  sac 
may  be  still  further  emptied.^  Tlie  surgeon  should  now  mark  well  the  size 
of  the  enlargement,  and  let  the  pressure  above  be  suddenly  removed,  when 
ho  will  see  or  feel  the  more  or  less  abrupt  restoration  of  size  and  re- 
filling of  the  sac.  In  some  cases,  that  is,  when  the  aneuriem  has  a  large 
mouth,  this  enlargement  is  very  sudden — with  one  beat  of  the  heart  the 
whole  sac  is  tilled  as  by  a  leap  or  plunge;  when  tlie  month  is  nmall,  several 
pulsations,  perfectly  visible  and  distinct,  are  required  to  fill  the  tumor;  but  I 
would  draw  especial  attention  to  the  fact  that  the  initial  pulsations  are  as 
strong,  or  very  nearly  so,  as  the  usual  throbs  of  the  tumor.  They  do  not 
begin  weak  and  increase  slowly.  Sometimes  in  aneuriums  whose  walls  are 
thm  and  are  not  thickly  lined  by  clot,  compression  on  tiie  vessel  below  will 
cause  a  certain  slight,  and  almost  momentary,  enlargement.  This  symptom, 
when  present,  is  a  useful  aid  to  diagnosis — its  absence  predicates  nothing  as 
to  the  nature  of  the  malady.  Generally,  the  vessels  beyond  an  aneurism  beat 
lees  forcibly  than  in  the  normal  state;  less  forcibly,  for  instance,  than  those  of 
the  other  limb.  ^Iien  vessels  leading  to  the  arm,  or  even  to  the  head,  are 
affected,  this  symptom  is  more  easily  appreciated  than  when  those  leading  to 
the  lower  limbs  are  Involved,  alnce  the  arteries  are  better  placed  for  feeling 
the  pulse;  we  may,  in  the  case  of  the  arm,  gain  greater  accuracy  by  tlie  em- 
ployment of  the  sphygmograph. 

Bruit. — A  Byraptora  w^hich  is  often  present,  though  troquently  absent,  is  a 
sound  at  each  pulsation.  It  varies  greatly  in  quality  and  character,  being 
in  some  cases  a  mere  thrill  or  nurr,  in  others  an  almost  flute-like  noise,  a 
creak,  a  rasping  or  a  sawing  sound.  It  appears  that  its  characters,  and  even  its 
existence,  depend  upon  the  size,  shape,  and  situation  of  the  sac's  mouth,  and 
perhaps  also  in  part  on  the  nature  of  the  surroundings.  Abdominal  and 
thoracic  aneurisms,  for  instance,  are  rarely  accompanied  by  any  bruit.* 

This  sound,  when  present,  is  very  conclusive  evidence  of  the  luiture  of  the 
disease,*  but  its  absence  in  no  way  ne^tives  the  presence  of  an  aneurism.  I 
have  known  several  aneurisms  whicli,  during  some  part  of  their  progress, 
emitted  well-marked  sounds,  and  at  other  stagea  were  quite  noiseless;  as  also 
many  that  have  been  silent  throughout.  These  intrinsic  symptoms  of  aneurism 
can  be  verified  with  ease  when  the  disciise  is  extenial,  but  if  it  be  intcnial 
many  of  them  cainiot  be  made  out  until  the  tumor  has  attaiueil  a  considerable 
size — more  or  less,  according  to  situation — that  is  to  say,  until  it  luu-^  to  a  ci^r- 
tain  degree  ai)proached  the  parietes.    A  tumor,  for  instance,  ou  the  third  part 

I  This  method  of  r«»earch  shonld  be  very  caationsly,  If  at  aU,  employed,  since  the  clot  which 
□uy  hare  fnrm«9d  is  liabla  to  di8pUc«m«nt,  when  itu  b«n«ficial  action  woald  be  preveut«d,  aud 
perhaps  daDg««r  of  embolism  evoked. 

«  A  prcnliarity  of  Hound  to  b*^  noted  hereafter  is  rery  generaUy  obeerrable  when  the  disease  is 
intrathoracic — viz.,  tlie  Bt*c<md  nonnd  of  tlio  heart  is  abnormally  lond  over  the  tumor,  while  no 
inch  exaggeration  Is  perct*pMblo  nrRr  the  heart  itftc^lf. 

•  A  few  Don-auenrismal  tumors  ixxjaaionally  emit  a  distinct  bruit,  as  will  be  noted  immediately. 
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of  the  aortic  arch,  growing  forward,  must  be  very  big  before  it  can  be  felt 
to  pulsate  on  the  front  of  the  chest,  while  an  aneurism  of  the  first  jnirt  of  the 
aorta,  iucTeasing  in  the  aame  direction,  will  pulsate  through  the  costal  car- 
tilages verj  much  earlier.  So,  al*K>,  an  aneurism  arising  between  the  pillars 
of  the  diaphragm,  cannot  be  detected  by  clearly-marked  pulsation  ad  early  m 
one  on  a  level  with  the  third  or  fourth  lumbar  vertebra.  Nor  can  at  any 
time  the  tumor  be  enisped  or  manipulated,  so  as  to  verify  the  expansile  beat 
above  dest^ibed.  The  existence  ot  certain  aneurisms,  especially  within  the 
thorax,  may  often  be  suspected,  and  sometimes  clearly  diagnoserl  by  a  corre- 
lation of  certain  symptoms,  effects  of  pressure,  etc.,  before  any  pulsation  can 
be  distinctly  verified.     But  to  this  subject  we  must  return. 

rRBSfiURB  Symptoms, — The  symptoms  which  I  have  claeeed  together  under 
the  name  extrinsic,  are  those  which  are  produced  on  the  neighboring  parts 
by  pressure,  and  it  seems  that  in  this  pressure  there  is  soraethmg  peculiar^  as 
we  do  not  see  the  same  intense  effects  prfwluced  by  other  tumors ;  probably 
tlie  special  quality  lies  in  the  beat,  that  is  to  say,  in  the  intermittent  nature 
of  the  force.  We  find,  therefore,  that  when  an  aneurism  impinges  upon 
bone,  it  effects  its  absoqition  sometimes  with  surprising  rapidity ;  it  also  dis- 
places and  absorbs  solid  soft  tissues  very  quickly;  if  it  come  in  contact  with 
nerves,  it  flattens  them  out  and  causes  troubles  according  to  their  function  ; 
and  if  in  apposition  witli  a  tube,  occlusion  takes  place :  thus,  for  instance,  veins, 
trachea,  bronchi,  <esophagus,  and  ducts  are  closed  by  the  growth.  Ilenoe  it 
will  be  evident  that  the  pressure  symptoms  of  aneurism  must  vary  with  the 
locality;  many  of  them  Avill  re<[uire  careful  study  in  connection  with  aneu- 
risms of  special  arteries,  but  we  may  here  describe  the  more  common  of  such 
symptoms  as  they  occur  in  the  limbs. 

Enlargement  of  veins  and  ocdetna  below  the  seat  of  disease  are  common 
in  aneurisms  of  such  arteries  as  lie  close  to  veins.  Hen<*c  different  locali- 
ties exhibit  these  symptoms  variously  as  to  their  time  of  a[»pearui)ce  and  their 
degree ;  not  onl}^  so,  but  aneurism  of  an  artery  will  in  one  case  be  accom|>anied 
by  early  and  strongly  marked  oedema,  while  in  another  case  the  symptom  is  of 
later  occurrence  and  never  becomes  prominent.  For  mstance,  muominate  aneu- 
rism may  bo  primarily  manifested  by  cedema  of  tlie  left  supraclavicular  region 
and  left  arm — swelling  of  the  right  side  being  late  or  never  occurring  ;  in  other 
cases,  the  oedema  will  manifest  itself  first  and  chiefly  on  the  riglit  side.  Cer- 
tiiin  subclavian  aneurisms  will  be  chiefly  evidence*!  by  swelling  of  the  same 
side  of  the  neck,  and,  if  on  the  right  side,  by  teasing  cough  or  aphonia,  while 
the  first  symptom  in  other  cases  is  agonizing,  remittent  pam  running  down  the 
arm.  When  the  disease  affects  either  common  or  external  iliac,  or  common 
femoral,  a3dema  of  the  leg  and  thigh  is  very  nearly  always  an  early  and  well- 
marked  symptom,  wliilc  aneurism  of  the  aorta,  just  above  its  bifurcation,  may 
Sroduce  the  same  result  in  both  lower  extremities.  QC^lema,  in  any  of  these 
iaeaaes,  may  be  the  first  thing  which  attrai-ts  the  attention  of  the  mtient. 
Thus  in  1867,  a  man  came  to  me  complaining  of  nothing  but  a  swelled  leg 
and  thigh,  which  he  said  felt  heavy  and  stifl',  but  were  not  painful.  He  had 
no  idea  whatever  that  he  had  any  severe  malady,  attributing  the  swelling  to 
a  severe  catarrh  which  he  had  lately  caught ;  I  found,  just  beneath  Poupart's 
ligament,  an  aneurisnj  uliout  the  size  of  a  hen's  ^z,g- 

Wlien  a  nerve  is  eo  placed  as  to  cross  or  lie  upon  the  tumor,  it  usually  be- 
comes flattened  and  thin;  the  pressure  is  rarely  sufficient  to  entirely  close  the 
tubules,  but  often  produces  numbness^  and  some  degree  of  anasthesia;  the 
sense  of  loeakness,  so  often  mentioneil  by  patients,  is  doubtless  often  due  to 
similar  mechanical  effects  on  the  motor  portions  of  the  nerve.  This  partial 
closure  and  stretching  of  the  cords  is  accompanied  by  intense  shooting  and 
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#*tabbing/>aiH.*?,  which  inay  first  of  all  call  the  patient  a,  and  so  the  surgeon's 
attention  to  the  part.  Such  early,  and,  if  I  may  so  call  it,  primary  manifes- 
tation of  pain,  is  most  common  in  aneurism  oi  the  last  part  of  the  sulxla- 
vian  and  first  of  the  axillary  artery ;  sometimes  it  is  early  in  iK)pliteal  aneu- 
rism— when,  namely,  the  tumor  springs  from  the  superficial  wall  of  the  artery 
and  grows  backwards.  The  rnotor  jiinction  of  nerve-s  may  also  be  greatly 
aftected,  or  indeed  altogetlier  destroyed;  this  is  most  strongly  exemplifietl,  as 
we  shall  see  in  the  sequel,  in  certain  aneurisms  of  the  uftper  part  of  the  thorax 
and  lower  part  of  the  neck,  which  paralyze  partially  or  totally  a  vocal  cord. 
We  have  seen  that  one  of  the  most  remarlcable  consequences  of  aneurism 
ifi  the  production  by  its  pressure  of  rapid 
absorption^  usually  without  suppuration, 
of  bone  and  of  cartilages.  Erosion 
of  the  vertebrse  is  a  common  result  of 
aneurism  of  the  descending  aorta ;  the 
outer  case,  that  is,  the  harder  part  of  the 
bone  resists  the  rodent  action  for  a  cer- 
tain time,  but  when  tliis  is  once  broken 
through,  absorption  is  very  quick;  aneu- 
risms liave  more  than  once,  after  eating 
away  the  vertebral  b*xly  and  the  adja- 
cent intervertebral  substance,  burnt  into 
the  spinal  canal.  But  most  limb-bones, 
being  more  dense,  are  with  more  <liffi- 
c'ulty  attacke<l ;  hence,  in  such  a  nmlady 
as  subclavian  or  popliteal  aneurism,  the 
clavicle  or  fomur  is  less  often  found 
excavated.  Sternum,  ribs,  and  costal  car- 
tilages are  frequently  eroded  over  the 
space  on  which  a  thoracic  aneurism  is 
pressing.  The  pressure  and  caries  pro- 
vince imins  wliicn  are  often  very  severe, 
and  of  a  character  which  must  be  distin- 

CUished    from    those   of  nerve    pressure;         Aneorlim  of  the  itmniclr  wrU,  •rodlng:  r«rt«bTB 

they  are  generaltv  more  tlintinctly  local-    l^t""""//"" "'  ""  T".'^.!."  •»*°V'^i'»' 

\  -Ct  1        *'  •  t        1  ■  twdlei.   (From  >  prapKrAttoD  In  LbAriog  CroBi  UoB- 

moa^  and  arc  burnmg  and  aching.  pjui  Ku«eam.i 
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Both  intrinsic  and  cxtriiirtic  symptoms  of  aneurism  have  a  certain  margin 
of  ambiguity  which  care  in  eximiinatio!!  must  eliminate.  I  would  uumt 
especially  insist  on  this  element  of  care.  Certain  fortunately  rare  cnises,  even 
of  limb  aneurism,  present  difficulties  which  may  batfle  the  moKt  searching 
and  skilful  investigation  ;  but  by  far,  by  very  far,  the  larger  nunilxr  of 
disastrous  mistakct*  which  liuvc  been  made  in  dealing  with  ancurisinH,  have 
been  duo  to  insufiicient  caution,  jw  when,  for  instance,  a  surgeon,  with  miK- 
placed  self-confidence,  plunges  his  knite  into  a  painful,  fiiictuatine:,  and  appa- 
rently to  his  hasty  palliation,  a  nonpulsatile  tumor,  even  thougli  it  may  lie 
<:lo8c  to  a  large  artcr}*.  Care  and  caution  in  such  cases  are  tlic  [M^iiits  \\\\on 
which  I  would  lay  the  greatest  htress ;  uo  swelling  in  the  counni  4>f,  or  over,  a 
large  artery  ought  to  be  opeuod  without  a  prcvion.s  tlionjugh  and  searching 
investigation. 

The  causes  of  error  fall  naturally  into  two  categories,  for  there  are, 

T.  Pulsatile  tumors  that  are  not  annirisnis^  and 

II.  Aneurisms  that  are  not  puhatile» 
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L  PiTLSATiLK  Tumors  that  are  not  Aneurisms. — Any  tumor,  fluid  or  aolid, 
if  placed  ininiediatoly  over  a  large  artery,  may  have  pulsation  communicated 
to  it.  An  tibseesSj  well  encysted  and  firmly  bound  down  by  fascia  upon  such 
u  vessel,  may  pulsate  in  a  very  deceptive  manner,  and  many  mistakes  which 
have  been  made  under  such  circumstances  might  bo  collected.  They  appear  to 
have  arisen  leas  frequently  from  the  inherent  diiiicultios  of  the  case  than  from 
the  habit  of  accepting  one  or  two  symptoms  as  conclusive  in  diagnosis.  The 
presence  of  inflammation,  the  appeanince  of  pointing,  the  absence  of  pulsa- 
tion, do  not,  even  when  taken  altogether,  prove  a  swelling  to  be  an  abscess. 
As,  for  instance,  in  the  case  Avhich  Pirogotf  records,*  with  a  frankness  that 
does  him  honor:  lie  was,  on  his  return  trom  a  long  and  fatiguing  joumev^ 
called  to  a  man  who  was  in  severe  pain  from  an  mflaramation,  apparently 
u  BUppumting  phlegmon,  of  the  leg;  immediate  relief  from  his  suffering 
WHti  the  j)atient'9  oidv  desire.  The  case  seemed  to  the  overtired  Pirogon 
i»erfectly  clear;  he  plunged  a  .scalpel  into  the  nwelling,  and  was  informed  of 
his  error  by  a  gush  of  arterial  blood.  Richet'  was  on  the  point  of  opening 
what  seemed  to  him  an  axillary  abscess,  when  he  fortunately  felt  a  thrill,  ana 
<>n  further  examination  det^xited  bruit.  The  case  was  one  of  axillan'  anea- 
rism.  Inflamed  aneurisms,  when  more  deeply  placed,  are  more  difficult  of 
diagnosis;  as, for  instimce,in  thecaseof  Bergmann,who  opened  what  appeared 
to  bo  a  "phlegmonous  angina."  No  sudden  escape  of  blood  ensued,  but  the 
[latient  <lie<l  of  asphyxia,  when  the  disease  wn.s  found  to  be  aneuri-sm  of  the 
internal  carotid  artery.'  Dr.  Stephen  Smith,*  in  confessing  an  error  of  bis 
own  and  recording  one  or  two  others,  comments  on  the  difficulties  of  diagnoeis, 
which,  I  think,  he  somewhat  exaggerates,  by  showing  that  no  one  syn»ptom 
of  aneurism,  as  given  in  surgical  works,  is  pathognomonic.  I  certainly  shall 
uotdis[Mite  that  contention ;  it  is  the  collective  evidence  of  all  symptoms  that 
must  guide  the  venlict.* 

Now  an  al>scess  flrmly  bound  down  ui>on  an  artery  and  inclosed  in  a  tough 
wall,  resembles,  in  those  phj^sical  points  with  which  we  have  to  do,  a  cyst — 
such  a  cyst,  for  instance,  as  may  arise  in  the  popliteal  space  in  coimection 
with  the  knee-joint  or  with  a  flexor  sheath.  All  three  diseases,  aneurism^ 
absccHs,  and  cyst,  may  present  a  globular  or  ovoid  pulsatile  tumor,  forming 
iimidly  after  over-exertion,  and  two  of  them  (cyst  and  aneurism)  may  be  pro- 
ceded  by  the  sense  of  fiomething  breaking  or  giving  way  ;  they  may  all  three 
be  devoid  of  bruit.  But  the  pulsation  of  the  two  latter  diseases  is  not  distcn- 
sile,  as  ik  that  of  aneurism ;  their  throb  is  diminished  on  flexing  the  limb  and 
relaxing  the  fascia;  and  in  this  posture  they  may  sometimes  oe  lit\etl  away 
from  the  artery,  when  pulsation  ceases  entirely  or  in  great  part.  Often,  when 
tlie  fascia  is  moderately  tense,  the  beat  of  the  tumor  can  be  detected  as  being 
most  marked  along  a  line  corresponding  to  the  direction  and  place  of  the 
artery.*  The  tumor  does  not  diminish  and  increase  on  compression  and 
release  of  the  vessel  above.    In  some  cases  such  a  cyst  may  be  emptied  by 

1  KUniftcbu  (;Uirnrgi«<,  S.  9&.  *  0&jtott«  dea  lIApiUux,  1879. 

*  ;CoitHohrift  dt>r  CliinirKit*.  Gd.  xiv.  UefU  1  and  2,  8.  2. 

*  Atnoricnn  Journni  of  Mf^dlcal  Sciences,  April  1873. 

*  Ttiu  point  oil  which  L>r.  tSiuilh  Uya  most  strms  u  most  diagnoetic,  is  the  put  history  of  the 
Itatieiit,  mor«  eapeoijillx  th<*  flense  of  sotuething  having  glTen  way,  I  cannot  Hav  that  I  havd 
found  patients*  accounts  of  former  stmsatiuns  at  all  reliable  ;  thejars  often  taught  them  by  their 
tLaesticu(*rii.  Mr.  Hnliu«Mi  (St.  (George's  Hospital  Reporta,  1874,  p.  177),  in  comuientinj;  npuu  this 
paper,  brings  vi*ry  much  into  prominence,  aa  the  one  reliable  symptom,  tho  bruit.  1  hare  aeen 
AO  many  anonri^nts  trithout  bruit, ;while  ik>  many  non-aneurismal  tumors  with  bruit  are  recorded, 
that  tbi!«  svuiptom  Appears  to  me  one  of  the  least  Talunble;  certainly  its  absence  indicates  very 
little.  But  eHp4!cially  valuable,  when  anatomical  situation  permits  the  test,  is  diminution  in  the 
itiae  of  the  tumor  on  pressing  the  artery  above,  aud  its  rapid  increase  when  the  vessel  in  released. 

*  An  Anenriiim  springing  from  ttie  front  of  the  artery  and  growing  towards  the  bone  may  pre- 
sent this  linear  pulsation,  but  it  is  increased  on  extension  of  the  limb. 
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pressing  the  fluid  into  the  joint  or  other  cavity  with  which  it^  perhaps,  may 
still  be  conaectetl ;  but  thia  will  occur  m  quickly  when  the  artery  is  at  liberty 
as  when  it  is  comiiressed,  ami  the  refilling  will  be  slow  and  equable,  not  the 
sudden  rebound  ot  u  replenished  aneurisnial  sac. 

Case  VI. — In  the  year  1879,  a  patient  was  sent  to  me,  by  a  very  excellent  provin- 
cial surgeon^  witli  a  supposed  popliteal  aneurism  wLich  bad  made  its  appearance  after 
an  unuBimlly  long  walk.  By  titi*.  lisHt  of  the  aymptoms  above  referred  to,  I  made  it 
out  to  be  a  synovial  cyst  communicating  with  the  knee-joint.  Both  the  sensation  of 
something  having  given  way,  and  the  power  of  emptying  the  tumor,  followed  by  alow 
refilling,  existed. 

Cf/sts  of  the  neck,  situated  over  the  carotid,  are  some  of  them  easy,  others 
difficult,  of  diagnosis.  The  onlinary  hydrocele  of  the  neck,  in  its  mode  of 
growth  and  pulsation,  in  the  ease  with  which  it  may  (nnletis  very  large)  be 
fifted  from  the  vessel,  and  often  in  its  tnuialucenc^',  la  quite  unlike  aneurism. 
Cysts  connectetl  with  the  thyi*oid  more  closely  simulate  aneurisms  in  their 
physical  properties;  but  I  have  never  seen  such  a  tumor  which  did  not  rise 
with  the  trachea  when  the  patient  swallowed ;  and  never  a  carotid  aneurism 
which  did  so. 

Hamiatocele  of  ike  neck,  when  it  pulsates,  is  often  excessively  difficult  of 
diagnosis,  especially  if  it  has  originated  in  the  rupture  of  some  vein  just  bef<>re 
it  enters  the  jugular ;  for  such  a  cyst  cannot  be  lifVed  up  from  underlying  parts. 
Nevertheless,  the  linear  character,  or  at  least  the  rion-unifonnity  of  pulsation 
over  the  whole  mass ;  its  position,  generally  outside  of  the  usual  place  of 
aneurism ;  the  fact  that  it  remains  of  the  same  size  if  the  artery  fx;  com- 
presse<i  below,  or,  when  that  is  impossible,  above;  and  the  fact  that  pressing 
the  tumor  back  towards  the  spine  increases  the  pulsation,'  mark  pretty 
clearly  the  prolwible  nature  of  the  case. 

Casp.  YII. — In  March,  1876,  a  man,  aged  43,  came  under  my  care  into  Charing 
Cn»s  Hospital,  with  an  inflamed,  pulsatile  tumor  of  the  neck,  situated  on  a  level  with 
and  a  little  outside  of  the  bifurcation  of  the  carotid.  The  man  was  among  other  things 
a  prize-fighter,  and  had  often  received  blows  upon  the  fnml  of  the  neck.  The  tumor  had 
made  its  Hr.st  appearance^  small  and  [uiinless,  twenty-one  months  previously.  He  asserted 
that  six  months  before  he  could  see  it  beat  more  plainly  than  on  his  admission. 

The  pulsation  was  not  uniform,  being  more  marked  on  the  inner,  and  less  on  the  outer 
part  of  the  tumor ;  it  was  increased  on  pressing  the  lump  backward  towards  the  spine, 
and  then  was  almost  or  quite  uniform.  Compression  of  the  carotid  below  seemed  to  one 
of  my  colleagues  to  render  the  tumor  somewhat  flaccid;  this  was  to  me  very  doubtful. 
The  part  was  inHamed  and  very  painful,  the  skin  over  it  red. 

In  consultation,  we  agreed  to  pass  in  a  very  fine  exploratory  trocar;  the  result  was  the 
escape  of  dark,  grumous  blood,  mixed  with  what  seemed  to  be  decomjxised  pus;  but  the 
instrument  was  immeiiiately  plugged  by  shreds,  and  only  a  drop  or  two  was  obtained. 
Different  opinions  were  formed:  one  surgeon  thought  thai  the  tumor  was  a  consolidiited 
aneurism,  now  suppurating;  one  declined  to  decide;  while  I  believed  it  to  he  a  suppurating 
hcematocele.  The  man  whs  ill,  with  very  hifjli  temperature;  and  seeing  tlie  danger  of 
blood-poisoning,  I  d»;termincd  to  t-ake  upon  myself  all  risks.  Having  prepared  every- 
thing for  tying  the  carotid  above  and  below,  if  necessary,  and  for  compression  on  Chas- 
saignac's  tubercle,  I  opened  the  sjic  just  enough  to  admit  my  forefinger.  Detritus  of 
old  clots,  pus,  ami  purple-brown  blood,  all  mixed  together,  followed  the  first  incision, 
hut  my  finger  corked  tlie  wound,  and  at  that  lime  very  little  esca|)ed.  I  broke  up  nil 
sofY  and  fiocculent  tissue,  but  could  Hnd  no  opening  lus  into  a  vessel.  Mr.  Hird,  at  my 
request,  now  commanded  the  artery.  I  removed  my  finger  and  let  the  iU-odorous, 
grumous  fluid  escape,  and  syringed  out  the  cavity  till  it  was  quite  clean;  a  drop  or  two 
of  brigbt*colored  blood  came  away.    Very  slowly  and  gently  the  pressure  on  the  carotid 

*  A  pretty  well-marked,  but  transient,  luorease  in  size  and  tenseness  follows  sach  distal  oobl- 
pmsioD,  if  the  tumor  bo  auourism. 
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was  removed,  but  to  my  relief  no  hemorrhage  occurred.  During  the  next  week  every 
precaution  to  meet  such  an  event  was  adopted,  but  the  emergency  never  arose.  The 
•man  suffered  a  fllight  pysemic  attack,  which,  indeed,  had  existed  before  the  operation; 
but  he  recovered  without  any  local  di8aji(ter. 

CyM  or  Alfscess  coexisting  with  Aneurism, — A  cyst  may, as  a  great  rarity,  lie 
over  atid  conceal  an  aneui-ism;  or,  more  ooramonly,  an  abccei^j*  rna^'  arise 
around  euch  a  tumor,  eu  that  the  pus  bathes  the  outer  surface  of  the  sac 
■Great  cuiburrasement  of  diagnosis  must,  especially  if  no  bruit  exist,  be  thus 
produced.  Yet  a  certain  flaccidity  follows  compression  on  the  artery  above, 
and  deep  palpation  will  generally  detect  pulsation.  Dr.  Ilaens,  as  quoted 
by  Dr.  Stephen  Smith,  opened  an  abscess  of  this  sort ;  eight  days  aften\'ardB 
the  aneurism  burst,  and  hemorrhage  ensued.  Mistake  could  hardly  be  im- 
jiut«d  to  the  surgeon  ;  the  diagnosis  of  abscess  was  correct,  but  the  whole  dis- 
ease was  not  made  out'  When  an  abscess  opens  into  an  aneurism  (tbe  same 
thing  may  happen  to  a  cyst),  or  into  a  previously  healthy  arterv,  the  wall  of 
the  abscess  becomes  the  aneuriamal  sac;  the  symptoms  of  aosceas  and  of 
aneurism  become  conibined.  Bruit  will  almost  certainly  be  present,  and  flac- 
cidity must  surely,  in  all  cases,  be  pixxluced  by  commanding  the  circulation 
above ;  it  is  hardly  possible  that  both  these  symptoms  shotild  be  absent. 

Let  me  again  especially  point  out  that  the  presence  of  fluctuation,  inflam- 
mation, and  redness  of  the  skin,  with  an  appearance  of  pointing,  in  no  wise 
negative  the  presence  of  aneurism.  Where  the  slighte-st  doubt  exists  it  is 
better  to  temporize;  a  few  days  often  bnng  a  diffei'ence  that  clears  up  the 
obscurity. 

Solid  tumors  overlying  an  artery  often  closely  resemble  aneurism.  Dr. 
Erskiiie  Mason  records  an  error  made  by  himself  and  many  consultants,  in 
considering  a  sarcoma  in  the  popliteal  8[)ace  to  be  an  aneurism,'  while  Dr. 
Dunning  made  the  opposite  error  of  cutting  into  an  aneurism  (popliteal) 
which  was  supposed  to  be  a  sarcoma.'  Similar  errors  have  been  made  by 
English  and  Continental  surgeons ;  it  will  be  perceived,  therefore,  that  some- 
times the  simulation  of  one  disease  by  the  other  must  be  very  close.* 

Most  sarcomatous,  malignant,  and  cystic  tumors  are  less  definite  in  outline 
than  aneurism,  less  even  on  the  surface,  and  less  globular.  The  bruit,  if  any 
«xist,  is  not  the  peculiar  whirr  or  blowing  of  an  aneurism,  nor  is  the  alteroatioa 
of  loudness  and  miftness  witli  systole  and  diastole  as  well  marked  as  in  that 
aftection;  it  is  rather  a  confused,  indefinite,  and  nearly  equable  murmur  or 
rushing  sound,  the  intensity  of  which  varies  at  diflerent  parts  of  the  tumor.* 
Many  of  these  tumors,  those,  namely,  that  are  very  vascular,  or  that  contain 
blood-cysts,  become  smaller  and  softer  when  the  artery  above  is  compressed,  but 
lessrapidly  than  an  ancurtf*in,  and,  on  releasing  the  vessel,  the  refilling  is  not  with 
auch  a  sudden  bound,  nor  docrt  the  pulsation  rtx'omraence  at  once  with  the  same 
— its  usual — ilegrce  of  force,  but,  beginniuif  with  less,  attains  in  a  given  number 
of  beats  its  accustomed  intensity.   The  pulsation  varies  in  strength  in  diflerent 

>  An  auldftional  reason  for  cantlon  In  dealing  with  fluid  tamon  orar  an  artery. 

*  Dr.  MoKon  espocially  snyB,  "On  applying  the  stethoscope  there  is  heard  a  load  and  dtottnot 
brail,"  but  Im  tliM^  iint  ttajr  if  the  test  by  emptying  and  refiUing  of  the  lac  waa  attempted. 
<Am«rioan  Journal  of  the  Medioa)  Soieuoea,  Jan.  1877.) 

'  New  York  Medical  Record,  August  5,  1876. 

*  Jostop  (lancet,  Jau.  4, 1873)  tied  the  femoral  artery  for  a  ■uppoAcd  aneurism,  occupying  the 
lower  two-thirds  of  th<f  thigh.  The  pulAfition  was  weak,  and  oeaM*d  on  oompreaaing  the  artery 
abore,  bat  the  tumor  did  not  diminish  tu  Hize.  Thirteen  weeks  after,  gangrene  auperreued  :  in 
the  sixteenth  week  »he  died.     The  tumor  was  a  fibroma. 

*  Mr.  Holmes  remarks  (St.  George's  Hospital  Reports,  1874),  that  the  amonnt  of  sound  Is  not 
4H>mmensurate  with  the  size  of  the  tumor;  but  I  am  not  aware  that  in  aneurism  the  loudnesa  of 
sound  depends  at  all  on  the  stxe  of  the  tumor  ;  very  lar^e  auvurisms  often  emit  a  verv  gentle 
bruit,  or  none  at  aU. 
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parts  of  the  tumor,  and  is  Ichs  expausilc  than  tbut  of  an  atieurifim :  it  is  not  ao- 
clearly  a  centrifugal  distension,  but  more  like  an  ujihcaval  of  the  whole  ma^^s 
by  a  wave  from  beneath.  In  these  eases  an  explorator}'  punctui*e  helps  hardly 
at  all,  since  sarcomas,  cystic  growths,  and  aneurisms,  may  all  furnish  blood. 
This  blood,  or  any  shrikls  in  it  or  on  the  nozzle  of  the  exploring  canula^ 
should  be  uivestigated,  since  the  elements  of  a  neoplasm  might  be  found. 
Or,  if  doubts  were  sti-ong,  a  very  small  tissue-extractor  might  be  employed. 
If  the  disease  be  in  the  abdomen  or  iliac  fossa,  the  urinary  sediments  should 
be  subjected  to  the  microscope,  since  in  Mr.  Moore's  case*  the  urine  contained 
cancer  elements.  Difficulties  in  the  diagnosis  of  abdominal  aneurism  will  be 
referred  to  hereafter,  but  a  case  may  be  here  mciitioned : — 

Case  VIII. — A  woman,  aged  42,  was,  in  the  early  pari  of  1869,  under  llie  care  of 
Dr.  Head,  and  dying  of  Bright'a  dise^ise.  She  was  also  supposed  to  liave  an  abdominal 
aneurism,  which  occupied  a  s[>ace  two  inches  below  the  xiphoid  cartilage;  to  the  right, 
reached  the  level  of  the  umbilicus;  and  lo  the  left,  whf^re  was  the  chief  hulk  of  the 
tumor,  ran  below  that  spot.  I  often,  for  the  sake  of  study.  eom[>ared  this  case  with  one 
of  abdominal  aneurism  in  a  neighboring  bed.  The  expansilo  hcavo  of  botli  tumors  was 
identical ;  neither  had  any  bruit.  The  woman  succumbed  to  her  kidney  disease  in  live 
weeks.  It  was  then  found  that  the  suppoiied  aneurism  was  an  abnormal  lobe  of  the 
liver,  which  lay  on  and  almost  encircled  the  aorta,  and,  coming  forward,  pulsated  against 
the  abdominal  wall. 


Malignant  Tumors,  especially  of  Bonk. — Even  more  difficulty  is  encoun- 
tered when  the  diagnoBiH  i*eflts  between  an  ancuriam  and  certain  tumorn  which 
posseBa  an  inherent  pulsation  of  their  own.  The  coincidence  that  such 
growths  should  be  situated  close  to  large  arteries,  is  less  unusual  than  might 
at  first  glance  be  supposed,  since  tbose  trunks  lie  generally  on  the  flexor  side 
of  limbs,  coursing  through  spaces  lillcd  witli  lax  areolar  tissue  and  with  lym- 
phatic glands — with,  in  fact,  that  sort  of  structure  wliicb  is  connnonly  the 
seat  of  cystic  and  malignant  growths.  The  diagnosis  iK'tween  aneurisms  and  cer- 
tain forms  of  cavernous  or  erectile  tumors,  mj-eloid  growths,  sotl,  spmdle-celled 
sarcomas,  or  encephaloid  cancers,  especially  if  highly  vascular  or  studded  with 
bloo<l-cv«t>(  having  very  intimate  relationtihips  with  the  vessels,  is  exeooil- 
ingly  difficult,  and  depends  up<ta  t^ertain  diilerences  in  the  moile  of  piilsiition 
and  of  emptying  and  retilling,  in  consistence,  and  hi  the  character  and  amount 
of  sound,  which  can  only  be  detected  by  very  practised  persons,  and,  in  some 
cases,  if  the  disease  be  deep-seated,  not  even  by  the  most  skilful.  Errors  have 
occurred  in  the  practice  of  very  eminent  men,  even  when  otherH  of  e<iual  posi- 
tion have  been  called  in  consuttatiou,  I  need  lianlly  quote  the  well-known 
pa[H2r  by  Mr.  Mo<:>re,'  on  a  case  of  supposed  aneurihm  of  the  ccmnnon  iliac, 
which  tunied  out  to  be  encephaloid  ;  or  the  case  of  Sir  James  Paget,  who  cut 
down  on  the  external  iliac  with  the  intentifm  of  tying  that  vessel  if  the  doubtful 
tumor  should  turn  out  to  be  an  aneurism,  the  operation  being  abandoned,  since 
the  growth  seemed  to  be  a  cancer.  The  man  died  of  hemorrhage  fi'om  tho 
difiease,  which,  on  post-mortem  examination,  was  found  to  have  been  after  all 
an  aneurism. 

The  difficulty  of  diagnosis  is  increased  by  deep  position  of  the  disease,  and 
by  hard  consiBteuce  of  the  parts  from  which  it  springs  or  by  which  it  is  sur- 
rounde<l;  for  this  reason,  as  also  from  similitude,  the  pulsatile  tumor  of  bone, 
especially  if  deep,  as  in  the  iliac  fossa,  is  one  of  the  diseases  liable  to  be  mis- 
taken for  aneurism.  But,  besides  the  character  of  the  pulsation  and  bruit 
]>eing,  as  above  specified,  rather  d  liferent  fnnn  thatof  aneurism,  certain  fliangL**? 
iu  the  form  of  tho  ati*ected  bone  may,  on  careful  examination,  usually  ne 


*  Ued.-Cbir.  Tranii.,  vol.  xxxv, 


459. 


I  Ibid.,  p.  468. 
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detected.  Its  outer  layer  expands  into  a  case  for  the  base  of,  or  may  send  out 
HpiculfiD  and  ridges  into,  the  nmes;  or  an  outlying  spur  of  the  trnnor  may  eat 
away  a  portion  of  the  bone,  and  be  pulBeleee ;  or,  again,  the  tumor  may  occupy 
both  taces  of  a  flat  bone,  such  as  the  ilium,  and  may  thus  betray  its  real 
natiu'e,' 

n,  AsKURiSMS  WHICH  DO  NOT  PCLSATB  present  to  the  surgeon  veiy  difficult 
problems.  Probably  aneurinms  proper  (that  ih,  not  cirsoid  aneurisma,  nor 
wounded  arteriejs)  only  cease  to  beat  under  three  conditions:  (1)  Consolida- 
tion, involving  the  part  of  the  artery  implicated  ;  (2)  Rupture  and  diffusion ; 
(3)  Compression,  by  the  sac,  of  the  artery  above.'  That  errors  may  arise  ia 
sliown  by  the  case  quoted  hy  Mr.  Erichsen,  of  an  amtmUition  at  the  thigh  for 
supposed  tumor,  thedisease  turning  out  to  be  a  popliteal  aneurism  siMjntaneously 
cured.'  Nor  do  I  know  of  any  positive  signs  by  which  to  distinguish  between 
a  solidified  aneurism  and  other  hard  tumors.  The  history  of  the  case  and  the 
age  of  the  patient  must  be  taken  into  account,  but  the  great  aid  to  diagnosis 
will  be  the  more  or  less  globular  form  of  the  tumor,  its  isolation  fnun  adjacent 
parts,  and  the  fact  that  it  does  not  increase  (if  really  solid),  but  rather  deereaaea. 
Certainly,  in  such  a  case,  no  mutilating  operation  should  be  performed,  par^ 
tiuularly  if  the  lump  were  seated  near  one  of  those  arteries  known  to  be  emi- 
nently prone  to  aneurism. 

Huptured  Anairisms. — An  aneurism  which  has  burst  widely  and  largely, 
tilling  the  limb  and  distending  the  fascia  with  considerable  blood-effusion, 
is  hardly  to  be  mistakeu  for  any  other  condition.  But  if  the  sac  has  criven 
way  to  a  very  slight  extent,  al^r  the  manner  to  be  presently  described,  the 
greatest  embarrassment  of  diagnosis  may  arise,  for  the  effused  blood  niay  not 
stain  the  skin  by  showing  through  it,  or  by  producing  ecchymosis;  indeed, 
the  surface  is  otteu  unusually  white,  while  the  superficial  veins,  the  main  one 
being  compressed,  mark  themselves  out  in  a  distinct  meshwork  as  tliey  do  in 
cases  of  deep,  rapidly  growing  tumors.  Moreover,  the  blood,  being  slowly 
effused,  partially  coagulates,  covering  the  aneurism  and  percolating  tlie  tissues, 
so  that  the  swelling  has  neither  definition  nor  pulsation  ;  and  as  the  clotting  is 
generally  irregularly  disposed  here  and  thei^  among  the  tissues,  an  uneven 
consistence  and  a  nodular  surface  are  produced.  Position,  too,.may  cause  part 
of  the  eftused  blood  to  gravitate  to  some  distance,  so  that  the  tumor  appears 
to  spring  from  some  point  a  long  way  from  the  artery.  The  pulse  beyond  is 
usually  weakened,  as  is  common  in  aneurism,  but  tnis,  in  the  cases  we  are 
considering,  is  probably  due  to  pressure  of  the  tumor,  which  commonly  grows 
either  equably  or,  not  unfreouently,  remittently. 

Judging  from  the  cases  ot  this  condition  which  T  liave  seen  and  very  care- 
fully studied,  the  correct  diagnosis  is  only  to  be  made  out  from  the  history, 
when  that  is  sufficiently  clear ;  a  reference  to  the  medical  man  who  may  liave 
seen  and  treated  the  patient  before  such  obscurity  arose,  will  alwa^'s  be  desir- 
able. Fortunately,  this  embarrassing  condition  of  the  disease  is  rare;  an 
error,  unless  it  lead  to  free  incision,  is  not  of  vital  importance,  since  if  the 

^  A  cue  of  pulsatile  tumor  on  the  heiul  came  under  the  oare  of  Bardeleben  in  1876.  It  must 
hare  preeented  unusual  features,  einue  that  surgeon  diagnosed  it  as  an  anHUrism  of  the  middle 
neningiral  arterj.  Tht*  matter  attracted  oonsidcrable  attention  in  Germanjrt  as  so  rare  an  sIThc- 
tion  was  likely  to  do.  Several  operations  were  performed,  including  ligation  of  the  iutvrnal  car- 
otid. The  child  was  not  benefited,  hut  lived  for  some  years.  After  death  the  tumor  was  exam- 
ined, among  ntlxirs  hy  Vfrchow  ;  it  was  a  large  spindlcMwlled  sarooma  growing  from  the  dipio*. 
(Zeitachrift  der  Chirurgle,  1877.) 

*  Thiti  Ia£>l  must  be  rare.  I  give  it  on  the  authority  of  PirogofT.  If  such  a  condition  does 
•xist^  it  must  lead  rapidly  to  spontAneous  onre. 

^  If  one  may  jndu'e  from  the  illtistrAtion  (Si'lnnce  and  Art  of  Surgery,  vol.  ii.  p.  291),  the  error 
In  that  vase  must  have  been  a  diffloull  one  to  make. 
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atieurism  arise  on  tlie  trunk,  quietade  and  rest  will  in  all  probability  be  the 
treatment  adopted  ;  if  on  a  limb,  amputation  will  be  resorted  to;  and  this 
ia  the  course  which,  if  such  an  aneurism  were  diagnosed,  would  be  the 
proper  resource,  as  more  likely  to  save  life  than  any  other  eourne.  A  certain 
number  of  errom  have  been  made,  and  doubtless  will  be  made  again.  Thus, 
in  1866,  my  late  colleague,  Mr.  Hancock,  amputated  the  thigh  of  a  man  for 
supposed  sarcoma  of  the  popliteal  apace.  The  disease  proved  to  be  a  ruptured 
aneurism  in  the  above  condition.  Some  of  the  effused  blood  was  solid,  some 
semi-solid,  a  little  quite  liquid.  No  history  of  a  previous  tumor,  pulsating 
or  othen^ise,  could  be  obtained.'  A  little  further  on  are  the  details  of  a  case 
in  which  my  diagnosis  (not  my  practice,  as  the  case  was  not  my  own)  was  in 
lault  (see  Case  IX.), 


Progress  of  Aneurism. 

The  tendency  of  aneurism  is  towards  rupture;  but  this  tendency  is  modi- 
fied and  controlled  by  so  many  circunistances  that  such  an  event  may  be  rapid, 
greatly  retunlcd,  or  altogether  obviated ;  indeed,  the  tumor  may  be  sponta- 
neously cured,  or  may,  it  imfavorably  situated,  destroy  life  by  methods  other 
than  hemorrhage. 

Fusiform  aneurisms,  if  at  a  distance  from  the  heart,  and  neither  cerebral 
nor  pulmonary,  do  not  often  burst  spontaneously,  or,  at  least,  such  an  event  is 
long  postponed.  Sacculated  and  racemose  aneurisms,  if  uncure<l,  generally 
terminate  by  rupture.'  Those  which  grow  most  quickly  are  most  immi- 
nently exposed  to  such  a  result.  Tlie  systemic  causes  of  rapid  increase  are  a 
jx)werful  neart  and  a  strong  circulation  ;  hence,  youth  and  vigor,  or  a  hyper- 
trophied  ventricle,  as  also  restlessness  and  recalcitrance  to  the  salutary  ordi- 
nance of  quietude,  are  p>otent  auxiliaries  of  rapid  growth.  I  have  also 
observed  that  when  the  patients  are  decidedly  rheumatic,  and  still  more  if  they 
have  recently  suffered  trom  acute  rheimiatism,  the  aneurism  grows  quickly, 
even  though  there  be  no  cardiac  hypertrophy. 

Loc4il  anatomical  conditions  which  conduce  to  rapid  increase,  are  proximity 
to  the  heart;  the  situation  of  the  tumor  in  a  cavity,  or  surroundings  of  loose, 
unresisting  tissue ;  a  large  size  of  tlie  sac's  moutli  relatively  to  that  of  its  body ; 
an  absence  of  active  clot,  whether  owing  to  the  shape  of  the  tumor  or  to  the 
quality  of  the  blo<xl ;  and  intiummation,  suppurative  or  otherwise,  in  the  im- 
mediate neighborluKKl,  whether  prcnluced  by  the  pressure  of  the  tiimor  or  of 
independent  causality.  From  all  these  considerations,  it  is  evident  that  aneu- 
risms are  of  very  variable  dumtiou ;  nor  must  the  various  points  above 
noticed  be  overlooked,  when  methods  of  treatment  involving  danger  are 
under  considerutiou. 

Rupturb  op  an  Ankckism  does  not  mean  the  slow  yielding  of  dilated  arte- 
rial i-oats,  whereby  the  tumor,  fomierly  inclosed  in  altered  arterial  tunics, 
comes  to  be  no  longer  entirely  thus  surrounded,  but  is  at  some  smaller  or 
larger  spot  simply  cni'upsuled  by  (condensed  adjacent  structures,  jK^rhaps 
strengthened  and  ]Hulded  by  active  clot  (p.  S90).  Most  of  the  large  aneurisms 
which  1  have  dissected,  have  thus  been  "  consecutive."    The  worn  ^*rupture,' 

1  Tht9  Unib  was  injected  mid  split  loTij^itudinftllj.  One-half  is  in  the  museum  of  the  CoUege 
of  Burgvoim,  the  other  in  riiaritig  Ctuhh  Hospital. 

'  That  Is,  nnleBB  praeBure  uu  Houe  part  de^'troy  tho  fnnotion  of  a  vital  organ.  The  anenrlsm 
of  which  Mr.  Listou,  the  relehratttd  surgeon,  died,  did  hurst ;  nuverthuleHK,  llm  hcmorrhago  was 
small,  and  preseara  ou  the  trachea  waa,  toguther  with  rupture  of  the  aneurism,  the  cause  of 
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ua  used  here,  denotes  that  at  some  poi?it  the  blood  of  tlie  tumor  is  no  longer 
iircuruscribed  within  a  sac  wall,  however  constituted;  b«t  that  through  a 
rent,  greater  or  less  in  size,  it  has  escaped,  either  outride  of  the  bodj,  into  pre* 
viously  unaltered  tissues,  or  into  a  cavity,  passage,  or  duct. 

The  first  form  of  rupture  can  only  be  by  an  open  wound,  sonietimee  trau- 
matic, Hf)inetinjcri  pathological,  aa  when  a  phagedsenic  sore,  or  an  abscesa 
already  diHchargin^  externally,  opens  also  into  an  aneurism.  In  such  an  events 
the  mure  or  Ichh  Hudilcn  appearance  of  a  stream  of  bright  arterial  bloo*l  denotes 
with  suthcicnt  clearness  %vliat  haa  occun-ed.  Unless  this  be  checked  by  nature 
or  by  art,  faintness,  dcliquiura,  and  death,  soon  follow.  If  checked,  reaction 
of  the  system  may  yet  bring  on  another  hemorrhage,  perhaps  to  be  efiectually 
c<»mmande<l,  perhaps  proving  fatal. 

If  the  sac  Durst  mto  a  cavity  or  tube,  the  s^-mptoms  vaiy  according  to  the 
eituation  and  function  of  the  part;  their  description  must  be  relegated  to 
a  future  occasion.  But  here  we  may  notice  certain  ditl'crcuccs  as  to  the  mode 
in  which  an  aneurism  burste  into  serous  or  mucous-lined  cavitie«.  In  the 
former  case,  the  event  is  usually  rapid;  the  rent  is  slit^like  or  stellate,  with 
ragged  edges;  sometimes,  if  the  sac  have  for  some  time  pouched  into  the 
cavity,  a  considerable  amount  of  thickening  subtends  or  surrounds  the  oj>en- 
ing.  But  rupture  into  a  mucous  cavity  is  a  slower  process,  the  round  or  nip- 
ple-like intrusion  becoming  first  either  ulcerated  or  gangi-enou8,wben  u  little 
sinus-like  track,  or  a  small  crack,  permits  the  remittent  esca|>e  of  a  few  dropn 
of  blood  at  variable  intervals.  Afterwards,  perhaps  on  some  exertion,  vol- 
imtary,  emotional,  or  rcHex,  the  slough  or  the  floor  of  the  ulcer  gives  way, 
and  a  sudden  gush  of  blood  into  the  cavity  destroys  life,  either  simply  by  loaa 
i>i^  blood,  or  by  interference  with  the  functions  of  the  innndated  part.  Occa- 
sionally, however,  an  aneurism  thus  ruptured  may,  nevertheless,  continue  to 
increase,  and,  the  hemorrhage  being  small,  may  destroy  life  by  pressure.  If 
an  aneurism  bui*st  into  a  joint,  the  sytioviul  sac  becomes  exceedingly  swollen^ 
tense,  and  very  )»ainful ;  in  some  cases  it  pulsates.  The  diagnosis  is  then 
fa<:'ilitated ;  otherwise  it  must  chiefly  be  founded  on  the  history,  and  on  the 
many  points  of  difference  between  this  state  and  an  acute  synovitis. 

Aneurisms,  too,  may  of>en  into  large  veins,  or  even  into  one  of  the  cham- 
bers of  the  heart.  This  subject  will  te  discussed  under  the  head  of  arterio- 
venous aneurism. 

An  external  aneurism  may  become  ruptured  without  any  outer  wound  dif- 
fusing ita  blood  among  the  tissues  of  the  limb.  The  rupture  may  either  take 
place  by  a  large  rent  and  a  siidden  subfascial  hemorrhage,  or  very  much  more 
slowly.  In  the  former  cose,  the  symptoms  are  strongly  nmrke*!  and  aiamiing: 
the  patient  generally  feels  something  give  way, or  snap ;  then  has  a  sii-kening 
sense  of  faintness;  has  to  sit  or  lie  down;  becomes  pale,  and  covered  with 
clammy  perspiration ;  and  complains  either  immediately,  or  very  soon,  of  vio- 
lent jmin  in  the  limb,  which  rapidly  swells.  The  tumor,  whose  existence  was 
probably  known,  loses  its  detiuition,  ]x^rhapB  it^  outline  altogether;  that  is 
to  say,  although  the  general  tumefaction  chiefly  gathers  alx)ut  the  site  ot" 
the  aneurism,  no  distinct  and  separable  tumor  can  be  felt  there.  Pulhatiou 
altogether  ceattcis,not  merely  at  its  old  place,  but  throughout  the  limb»  except 
at  its  top;  thus,  for  instance,  the  lower  end  of  the  axillary,  or  the  common  tiemo- 
ral,  may  be  felt  to  beat,  but  below  no  arterial  pulse  can  be  found.  The  whole 
jiart  feels  numb  and  helpless  to  the  patient,  puin  being  to  him  the  only  sign 
of  its  life.  Very  soon  it  becomes  hard,  cold  and  brawny  ;  then  blotches  of 
ecehymosis  fonn  on  some  parts,  while  in  others  mesh-works  of  veuis  appear. 
Subsequently,  the  whole  becomes  of  a  lurid  red  or  dusky  purple,  and  then,  if 
the  patient  still  live,  gangrene  announces  its  advent  by  theap|)caranceof  bullw 
filed  with  serum  stained  of  a  deep  purple  or  dusky  crimson  hue.    These 
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s^nnptoms  may  succeed  each  other  hy  detrrees,  or  may  all  be  crowded  into  an 
hour  or  two,  according  to  the  extent  of  the  ruptinv. 

linpture  into  an  Absvej^s. — Euilanimatioii  and  siipiiui-ation  of  the  parts  sur- 
rounding an  aneurism  are  by  no  means  unconinuui ;  they  may  be  traumatic, 
may  originate  in  over-exertiou,  or  may  arise  sTtontaneously — simply  from  the 
prei^ure  of  the  tumor.  Lntiannnation  from  uw  last-mentioned  fause  rarely 
occurs  in  an  aneurism  eituate(]  amid  lax  areolar  tissue,  but  if  the  tumor 
preKH  ULK>n  more  irritable  and  more  resistant  part**,  sueh  as  muscles,  nerves* 
synovial  membranes,  and  moi-e  especially  the  skin,  even  a  moderate-si^ed 
iineurism  may  t*et  up  surrounding  inflammation  ;'  therefore  an  abscess  super- 
ficial to  tlie  sac  is  not  very  uncommon,  and  Ls  the  eomplicjvtion  which 
pnibably  luw  most  fi*equently  led  to  infelicitous  incision.  The  inflammation 
w  not  always  contined  to  adjacent  i)art8;  it  probably  may  sometimes 
originate  in  the  sac,  but  more  often  attacks  it  sinmltaneously  with,  or  soon 
after,  its  commencement  in  other  structures,  causing  it  to  soften,  together  with 
the  I'lot,  which  more  or  leas  slowly  breaks  down  into  a  sjx)ney,  barely  consis- 
tent  pulp.  Hence  if  such  an  abscess  be  opened  or  break,  the  discharge  may  at 
first  be  pure  pus ;  but  after  a  few  hours  or  a  few  days,  staining  of  a  brownish 
purple,  and  the  discharge  of  dark  llocculi,  wilt  follow,  and  then  a  gush  of 
bright  arterial  blfMxI.  Sometimes,  if  tlie  aneurism  Imve  contained  but  little 
^ot,  the  tlow  uf  bbxKl  occurs  without  warning. 

Sometimes  the  abscess  breaks  into  the  aneurism,  or  the  aneurism  into  the 
mbscess,  before  the  oceurreneeof  any  opening  tlirough  the  skin;'  the  pyogenic 
membrane  ma}' then  not  be  firm  enough  to  resiist  the  pressure,  which  will 
still  further  inflame  the  al ready  atiectc<l  skin,  and  external  rupture,  if  the 
case  be  left  to  itself,  will,  under  such  circuuistances,  be  only  u  question  of  a 
lew  hours- 

Snppuration  of  the  Sac  is  a  nam6  commonly  used  to  indicate  that  the  aneu- 
rism Itself  is  primarily  and  jirincipally  aflectwl ;  probably  it  is  not  quite 
ai.'cunite,  or  rather  does  not  express  tlic  w}iolc  tnith,  tis  surmunding  parts  are 
in  all  pi-obability   involved.     Kvery  aneurism  iuwliich   blomi  has  undericone 

nive  clotting,  is  in  s*>me  danger  of  suj»punition(wec  p.  408),  but  there  is  no 
L>t  that  liroca  and  his  immediate  followers  somewhat  exaggerated  its 
frequency.'  M^hen  this  accident  occuiv,  the  tumor,  which  already  lias  hardened 
and  hari  cease*!  to  jiulsate  (from  the  torniation  of  clot),  Iwcomea  very  tense,  uh 
also  v«ry  painful  and  temler,  with  a  sensatio!!  us  of  a  tendency  af  something 
within  the  limb  to  bur^t.  It  is  curious  that,  although  the  patient  may  have 
ha<l  no  sense  of  lailsation  while  it  was  present,  he  will  now  feel  a  painful  throl>- 
bing  in  the  luni-pulsatilc  tumor.  These  local  symptoms  are  accompanied  by 
con^iderablt!  pyrexia,  rlgoi-s,  foul  tongue,  etc.  After  a  few  days  the  tumor, 
which  has  been  abnornuilly  huixl,  betromes  diffused  and  softer.  The  termina- 
tion depends  upon  whether  the  artery  is  and  will  remain  sealed:  if  this  be 
the  c4ide,  an  abscess  containing  brnken  down  clots  as  well  as  pus  results;  if 
the  vessel  be  or  become  |»atent,  the  mixtui^  of  abscess  and  ruptured  aneurism 
occm-s,  as  just  described. 

A  small  rupture  of  a  non-suppurating  aneurism  gives  rise  to  no  violent  or 
very  urgent  symptoms ;  faintness,  etc.,  very  slight  and  transient,  succeeds,  and 
accompanies  some  pain,  and  a  more  or  less  localized  swelling  of  the  limb ;  but 
the  tumor  itself  loses  itsdefiniJe  outline,  and  ceases  to  pulsate;  an*!  generally, 
an.l  more  particularly  if  the  patient  walk  about  and  take  exercise,  some  of 


^  The  absorption  of  bou«  hoa  been  already  alluded  to;  the  pain  8o  often  accompanying  thU 
proct^s  puin^^  tii  \Xs  innantiiiutory  naturu. 

'  The  symptoniM  of  such  a  condition  aro  giren  at  p.  396. 

*  Many  roriiMof  trentirifiit,  mm  friHiuontlr  D^ed,  cure  by  produclog  paaalve  cloti  and  that  with- 
out thf  frequent  occiirreucv  of  fttippuraliun. 
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the  more  severe  s^^Tiiptoms  of  tlie  larger  fomi  of  rupture  will  after  a  time  super- 
vene. If  aow  rest  bo  enfon-ed,  and  if  the  aneurism  be  situated  among  tirm 
tissues,  eoagulation  of  the  effusetl  blood  may  otvur,  and  thua  a  fresh  eonse<'U- 
tive  sac  may  be  formed ;  after  a  time  pulsation  returns,  the  tumor  again 
boeomeri  detined,  and  the  patient  regains  hii*  former  state,  the  aneurism,  how- 
ever, l>eing  larger.*  More  rarely  Htill,  after  clotting  of  the  extravasated  blood, 
that  whii.-li  is  containetl  in  the  sac  may  likewise  become  couBoliiJated. 

AiuitluT  inodf  of  rupture,  which  takas  placti,  unsusj>€K'tetl,  mucli  more  eom- 
monly  i  believe  than  18  usually  supposed,  is  a  slow  leakage  from  between 
the  lumiute  of  the  clot  which  generally  forma,  in  part,  the  sac  of  every  aneu- 
rism which  has  attained  a  certain  size,  and  which  ih  not  fusiform.  No  consti- 
tutional signs  mark  the  moment  of  such  an  f)ccurrence,  even  if  it  can  be  said  to 
have  a  definite  commencement;  the  oozing  is  intermittent;  during,  and  for  a 
trertaiti  time  after  its  occurrence,  the  piusation  either  ceases  or  is  greatly 
diminishetl.  The  after  events  depend  in  part  Uj>on  the  submission  of  the 
}>atient  to  rest  and  quietude,  but  chiefly  upon  the  sort  of  tissue  in  which  the 
aneiiriHUi  lies.  If  this  he  tinu,  the  bload  becomes  circumscribed ;  if  it  be  lax, 
as  at  the  root  of  the  neck,  in  the  axilla,  or  in  the  prevertebral  region,  large 
non-cireumscribed  extravasations  may  form,  and  that  without  signs  of  hemor- 
rhage, since  the  slow  and  gradual  loss  tells  upon  the  system  in  nmch  the  same 
way  only  a*s  any  wasting  diHcase.  I  can  hardly  illustrate  this  c<.>ndition  better 
than  by  the  following  case : — 

Case  IX In  December,  1877,  a  man  was  in  Cliaring  Cro?P  Iloiipital  with  a  tumor 

in  the  left  ^upra-cUvicular  region.  This  tumor  bore  no  reis^utblaiu'e  to  aneurism  :  it 
fieemeJ  lo  spring  from  under  the  upper  margin  of  the  scapula  and  the  tra|>eziu.4,  and  to 
«xtend  forwjird  towanU  the  clavicle  ;  it  was  soft,  but  not  quitt*  soil  enougli  to  b«  called 
doughy,  of  very  uMe({UHl  consistence,  and  nodulated  on  the  surl'ace  ;  it  had  neither  pulsa- 
tion nor  bruit.  The  tnui.sversalis  colli  and  the  eiipm-scapular  arteries  could  be  felt  beating 
in  their  course  over  the  euHace  of  tlic  tuuior  which  pret:i>rd  them  forward.  The  pulse  on 
llie  left  side  was  a  little  weaker  than  on  the  right,  but  the  difference  was  not  more  than 
could  be  accounted  for  by  pressure  of  any  sweUing  or  tumor  on  th«  subclavian.  At  the 
lime  of  my  first  examination,  I  heard  only  a  very  indefinite  history  of  aneurism ;  but 
1  learned  that  the  uiairs  arm  had  been  o^dematou^  and  that  he  was  a  sad  dnmkitrd. 
He  had  a  pale,  sodden,  lymphatic  uppearancc.  J  ntfgativ(.'d  the  diagnosis  of  aneurism, 
believing  the  tumor  robe  of  a  glandular  nature,  and  tjiat  it  had  probably  first  originated 
in  irritation  of  lymphatic  gUuids,  produced  by  their  giving  passage  lo  a  quantity  of 
4jpdematou6  fluifl. 

In  March,  1878,  Mr.  Hulke,  under  whose  care  the  man  had  been  in  the  Middlesex. 
Hospiud,  read  a  |>aper  on  the  cn«,*,  den\iling  how  he  had  cured  the  ]>aiieni  of  subchi\  ian 
aneuriflm  by  rest  and  low  diet.  1  confess  that  tin?  diagno>Ms  i»*femed  to  me  now  still  clt-an^r, 
for  Mr.  Hulke's  skill  in  diagnosis  permitted  no  doubt  ot"  what  had  been  the  mBn*8  disi^asc 
when  he  had  been  under  that  surgeon's  care  ;  and  if  Mr.  Hulke  liad  cured  in  that  man  a 
left  subclavian  aneurism,  bow  could  a  growing  tumor,  above  and  behind  the  clavicle,  be 
such  an  amurism?  The  late  Mr.  Maunder  and  Mr.  Morrant  Baker  sugge-sted  the  idea 
<rf  ruptured  aneurism,  but  Mr.  Hulke  himself  negatived  the  suggestion. 

Some  time,  I  suppose  nearly  a  year,  iUterwurds,  chance  threw  this  man,  then  an  in- 
mate of  a  workliouse  intirmary,  in  the  way  of  Mr.  Baker.  At  that  time,  the  condition 
of  the  parts  afTccted  was  in  an  exiiggerated  degree  that  which  had  been  described  by 
me  while  he  was  in  the  Cliaring  CrojNS  Hospital.  ^*  An  enormous,  semi-solid  masa 
occupied  the  supra-clavicular,  infra-clavicular,  and  axillary  regions,*  and  in  thia  uo 
pulsation  could  be  detected.*' 

After  anothtr  interval,  the  post-mortem  record  follows  :  **  An  immense  diffused  aneu- 
rism was  found  occupying  the  whole  of  the  left  side  of  the  neck,  from  trachea  to  ver* 

^  The  increase  having  been  so  rapid  or  suddon  should  Irad  to  a  strong  inBprioion  of  what  has 
tK'Curred. 
*  When  I  saw  liim,  tha  Bupra-oIavioaUr  was  the  only  region  Involved. 
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tcbnL'.  ]>as»ing  down  behind  tlie  clavicle,  tilling  the  axilla,  and  through  thi*  (^ufKinor 
5»[>frture  of*  the  llioi-ax  into  llm  h-fl  jdi'Ural  Oiivily,  ot'OUpying  Ua  upper  third,  mid  com- 
pressing the  lung.  It  eWdenlly  Imd  sprung  originiiUy  from  the  left  subchiviun  artery  ; 
for  a  fwrtion  of  the  laltt^r  for  about  iwo  inches  o\'  ils  length,  beginning  just  beyond  llie 
thyroid  axis,  wag  completely  obliterated  as  a  tul>e,  and  actually  formed  part  of  the  unle- 
rior  wall  of  the  aneurism.  Beyond  this,  for  aliout  un  inch  and  a  half,  the  vessel  was 
normal,  and  on  the  Axillary  artery  was  a  eu^cond  aneurism  of  a  fusiform  shafie,  the  sixo 
of  a  walnut,  and  completely  plugged  by  laminated  coagula. 

"  The  main  aneurism  possessed  anteriorly  a  well-formed  sac,  which  was  altogether  de- 
ficient |)osteriorly,  being  replaced  by  the  natural  tissues.  It  was  tilled  partly  by  finn, 
decolorized,  and  partly  by  loose,  dark  clots,  in  large  quantity."' 

This  case  requires  littlo  coninieiit:  it  will  of  iteelf  diow  the  enormous  diffi- 
culties under  ccrtniii  eirennistancos — indeed  I  might  say  the  imj)08sibility — of 
nrriviiig  at  a  cornx't  (liugnosi.s.  The  effut^ion  of  blood  was  so  hIow  that  the 
tumor  Went  on  incixa^int^  for  nhout  seventeen  months  l>efore  it  ivaohed  tJie 
size  dest-rilx*d  by  ^Ir.  Baker,  At  an  earlier  stage,  when  I  saw  it,  it**  motle 
of  increane  caused  it  to  exactly  simulate  a  <leef>-seated,  noiJulaterl,  glandular 
tumor,  even  to  tlie  eharaeteristie  prci^sing  fonvard  of  the  smalliT  venftels, 
wliile  it  had  lost  all  the  characteriHticrt  of  aneurism.  It  had  neitlier  |iul8a- 
tion,  bruit,  nor  pressure-pains,  either  on  hone,  nerve,  or  tra»'hea — in  fact,  no 
trace  of  aneurL^ni  save  the  history.  Enigmus  dO  insoluble  as  that  furuidhed. 
by  the  above  ease  are  fortunately  rare. 


SpOXTANEOVS  ClRE  OF  AXEIRISM. 

Bpontaneourt  oniv  of  ancurir^m  may  be  produced  by  causes  conveniently 
divisible  into  tlirt*e  cutegorieH: — 

(1)  Deposit  of  clot  (active  or  jjassive)  in  the  mui, 

(2)  Rupture  of  tlie  sac. 

(3)  Intlummation,-  ftuppuration,  or  gangrene  of  the  sao. 

Spontaneous  Cuke  by  Coagulation, — Of  ther«  methodH,  the  first,  the  most 
utiual,  and  the  moat  to  be  desired,  is  divisible  into  two,  vix.,  constdidutinn  by 
lamihiitid  or  active^  and  that  by  host  or  /w^.y/rr  clot ;  both  may,  or  may  not,  be 
aceompauied  by  obliteration  of  a  certain  letigth  of  the  artery  above  and 
below. 

The  immediate  causes  of  clotting  withui  the  sac  may  be  either  general  or 
local. 

The  former  consist  of  circumstances  which  so  lower  and  depress  the  syste- 
mic circulating  power,  that  the  hliMtd  in  the  jineurisni  flows  with  a  langniil 
motion  wliich  greatly  favoi-s  itn  cuagnlutiou.  *Sueh  <'iiuses  may  l>e  found  in 
certain  depressuig  and  debilitating  maladies,  or  may  be  artificially  induced, 
fis,  for  instance,  hy  a  greatly  restricted  diet,  certain  luedicines,  venesection, 
etc ;  and,  indeed,  under  either  of  these  conditions,  cousolidation  of  blood  with- 
in the  sac  lias  several  times  taken  place.  AnotJicr  and  very  ojipositc  condi- 
tion may  conduce  to  cure,  viz.,  some  severe  inflammatorv  disease  affecting  a 
totally  diiierent  i>art  of  the  body.     Thus  a  case  of  subclavian  aneurism  oo- 

'  For  these  details,  see  an  uxeellmit  paper  "On  Aneurisms  vhicH  do  not  palaate,"  by  Mr.  Mor- 
rant  iJaker.  (St.  bartholymew'a  IluHpitJil  Reports,  vol.  xv,  p.  75.)  With,  characteriittic  oourU-ay, 
Meing  that  my  diagno^iti  wih  erroiieouii,  ihat  geutleman  him  Buppresftcd  my  name.  I  havo  no 
objeotiuii,  however,  iu  thv  atmottt  impotwibl«  ciroumittances  of  Ihu  uaeu,  to  acknowledge  that,  and 
to  iibow  how  and  why,  I  was  wrong. 

'  The  older  writers  coiiKttlered  all  obUteratlonof  the  aneurlftu  and  the  impHuated  artery  ^  an 
effect  of  iuflaiumatiun.  Thii  erroneous  view  led  tu  uiauy  uii»iulerpretatioua  uf  oocaaJonal  pbe- 
ncnnena. 
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came  t^oVid  during  a  sevci^e  attack  of  enteritis,  aud  one  of  femoml  aueune^ 
during  acute  rl  ion  mat  ism.' 

Tlie  local  cdiitlitiouH  hiv  manifold,  and  must,  to  a  certain  extent,  be  mattera 
of  BpeculatiuHj  j^inoc  when  an  old  aneurism  is  fomid  after  death  tilled  with 
firm  clot,  it  will  very  generally  be  impossible  to  pi'ove  the  circnmslanee^  which 
le<l  to  itrt  solidification  ;  3'et,  1  think,  we  may  take  the  following  account  to 
he  correct. 

It  was  ix/mted  out  a  few  pages  ji1h>vo  that  most  sacculated  anonrismH  con- 
tained, be-sidets  tluid  blood,  a  certain  amount  of  tinn,  laminated  clot.  Thi^i 
deposit  i-aivly  lines  the  sj»c  throughout,  but  is  situated  in  thotao  part^  of  the  M 
cavity  in  wliicli,  t'mm  it,H  shape,  the  blood  stream  is  slight  aud  slow,  in  which  ■ 
indeed,  there  may  be  a  sort  of  backwater  or  counter-eddy,  very  tranquil^ 
almost  moveless.  Fusiform  aneurisms  aiv,  by  their  very  form,  precludeil 
I'l-oin  possessing  such  tjuiet  nooks  or  i-ecesses,  and  hence  tliey  are  less  ol^cn  and 
less  richly  provided  with  that  lining  of  clot.  Moreover,  even  sacoulatetl 
aneurisms  springing  fn>m  a  gn*at  lengtli  and  from  a  wide  iK»riphery  of  the  ves- 
Hel — that  is  to  say,  having  a  large  month  in  pii:t|H)rtion  to  the  size  of  the  sue's 
body — are  of  less  favorable  form  t'or  the  accretion  of  active  clot  than  am  thos^ 
which  stand  out  from  a  small  section  of  the  arterj*,  and  which  have  a  small 
ajiertnre  of  eommunication  with  the  lumen  of  the  vessel.  A  rough,  uneven 
iinier  surface,  i>r  one  diviiied  into  ridges  and  pouches,  acts  very  favorably  iu 
promoting  this  process,  and  therefore,  when  once  a  certain  amount  of  such  a 
coagulum  has  been  formed,  it  lias  great  tendency  to  increjise  by  depo^itiou 
upon  it  of  fresh  layers  of  tibriue  ti"om  the  passing  blood. 

From  this  it  will  be  plain  that  siuue  uncurisnia  are  so  formed  tliat  one  or 
other  of  the  svstemic  eun<litiunft  above  nienti<me<l,  or  some  oecunvnee  about 
the  sac  or  the  vessel,  suthces  to  add  the  slight  movement  necessary  to  pro^lucv 
entire  obliteration  of  the  cavity  ;  such  are  said  to  have  a  great  tendency  to 
Hpont4tncoua  cure.     Othei's  an*  so  constituted  as  to  Ik*  vcn*  reiideitmnt. 

The  circumstances  which  may  occur  to  produce  such  a  local  retardatiou 
tlie  blood  stream  as  shall  lead  to  a  freer  deix)sit  of  clot  are :  fortunate  fonu 
of  tumor  and  situation  of  the  usual  dot  de|w\sit,  favoring  further  extoiision 
of  coagulum;  pressure  of  the  aneurism  ou  the  artery  above  or  l>elow  ;  and 
displacement  of  a  tiake  of  the  4'lut,  and  its  imjiaction  in  such  a  i>ositif>n  as  t(> 
mirrow  the  mouth  of  the  tumor  or  of  the  elferent  artery,  if  the  aneurism  1 
fusifonu. 

Concerning  the  first  of  these,  little  more  need  be  said  than  has  been  said  al 
rea<ly.   I^iininated  tibrinc  in  a  sae  bus  idways  a  tendency  to  growth,  which  may 
be  frustrated  by  energy  of  circulation,  constant  movement,  or  a  tlious4Ui<l  othe 
circumstances;  if  now  such  a  |iatient  have  some  temporary  malady  enforcing 
<piietudc,  if  the  circulation  be  tor  some  days  depressed,  if  during  a  heavy  slee 
he  lie  in  some  |x>sition  which  may  retard  the  blo(.»d-stream  iu  the  vessel  ini 
jjlicateil,  he  may  by  any  of  these,  as  by  other  fortunate  eircunifituneog,  suwi 
uuluce  u^KJu  the  old  csjagulum  a  new  dej>osit,  in  a  situation  so  op|x>rtunv  !  ria 
tlie  current  in  the  sac  is  greatly  lessenetl,  and  that  the  soliditicatiou  of  its  whol 
contents  Ix^comes  a  mere  question  of  more  or  less  time.     This  pir)cesie  may 
take  i>laee  in  any  saeiulateil  aneurism,  even  though  it  spring  from  the  largest 
vessel  of  the  body.*    The  development  of  a  new  aneurism  high  up  on  an 

'  Archivtti  fi6n,  «lf  M6ilecine,  1S24,  and  Pathological  Trans.,  rol.  vi\.  p.  201.  Thp  iiifltt«w# 
of  acuU  iiiflftmuatioiui  in  producing  a  rapirtly  tibrinAtin;^  tomleney  of  tin*  Mi»nd  la  well  kuoam  ; 
I  have,  how«T«r,  ftAid  only  **niay  conduce,"  bi>caD:iti  furth«»r  examples  an*  rBqairnd  lo  MtabHsfa 
a.  relationtiliip  of  cauAe  and  nffftt  Wtween  the  oxi«tenoe  of  one  di-wwe  and  the  euro  of  the  oih^r. 

*  Mr.  Kriclist'n  sar»  **T!ii!*  prawns  can  only  take  pliice  in  aneurisms  .iflWcTin^  artvri*<«  of  thvj 
■voond  and  third  magnitude,  and  nerer  iu  thosr^  of  the  aorta."  It  fs,  hnwr>vi'r,  not  v«nr  nnoom-i 
mou  tu  £iiil  iu  tU«  post-mortem  room  curod  and  uoaoBpeoted  aortio  aneurimu.     Dr,  Coclil« 
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given  artery  hnj»  (Kcai^ionally,  by  Klaokening  the  blood  stream  in  the  vessel 
beyond,  cured  nn  older  aneurism  lower  down. 

Yliat  an  aneurism  may  cui*e  it«elf  by  compressing  its  oim  tirferi/^  either  a}>ovo 
or  below  the  mouth,  is  a  stjeculation  first  advancetl  by  Evorard  Home,'  in 
1793;  he  wa«  tbllowed  by  Hodgson  and  Cri^p.*  iiroeu  and  Ilohaes  thri>w 
some  doubt  on  the  posHibility,  or,  at  l(^st,  the  probability,  of  such  au  rx^cur- 
rence.  It  is  quite  true,  as  Bmca  points  out,  that  the  eaficti  eited  by  Hodgson 
are  by  no  means  conclusive ;  but  it  is  impossible  to  deny  that  ancurismal  pres- 
sure may  obliterate  an  artery,  while  we  have  lK?fore  us  such  a  case  as  is  detailed 
by  Sir  Astley  Cooper.'  The  aneurism,  whiih  itt  this  case  was  aortic,  curled 
backward,  and  comprcssctl  the  left  carotid  with  such  ]K>wer  as  t^  cause  its  ol>- 
litemtion.  If  an  aneurism,  thous^li  it  spring  fnuu  a  larger  vessel,  have  jtower 
by  its  pressure  to  obstruct  a  healthy  artery,  tlu-re  seems  no  reast)ii  to  sup|x>se 
that  it  would  not  also  cause  consolidation  in  an  aneurismal  sac;  for  in  the 
first  instance,  totiil,  or  very  nearly  total,  ocehision  would  be  rxK^uij-ed;  in  the 
se<'ond,  a  mere  mitigation  of  the  l^lood-strL^aiii  will  often,  as  frequent  expe- 
rience lias  shown,  procure-  stjlidificatioii  of  the  lilocul.  I  watched  for  several 
weeks,  with  great  <are,  an  aorto-innominate  aneurism,  which,  advancing 
outward,  bent  down  behitul  the  clavicle  and  coni]>resscHl  the  subclavian  about 
ltd  third  part  Under  this  pressure,  the  outer  part  of  the  large  tumor  was 
gradually  Ix^coniing  solidified  in  tlu^  nutst  interesting  manner.  But  the  man 
insisted  on  taking  a  long  journey  and  going  from  care  before  the  completion 
of  the  process,  which,  under  fostering  and  favoring  ciroumstauces,  might  have 
le*l  to  entire  cure. 

If  a  euro  have  been  cftectxy]  by  any  of  these  means,  oblitomtion  of  the  artery 
up  and  down  to  the  next  large  branch  will  generally  occur  in  such  vcshcIs  as 
the  popliteal  or  femoral,  but  it  is  always  secondary  to  the  consolidation  iu 
the  sac.  In  certain  other  vessels,  as  in  the  thoracic  or  abdominal  aorta,  the 
innominate,  and  usually  the  subclavian,  unless  the  aneurism  have  been  very 
large,  the  vessel  preserves  its  permeability;  the  consolidated  aneurism  simply 
rests  ujjon  it,  and  the  surface  of  the  active  «*lot,  which  is  washed  by  the 
circulating  stream,  becomes  coated  vriih  a  sniootli,  sliining  tunic,  indis- 
tinguishable from  the  nonnal  inner  coat  of  a  liealthy  vessel, 

A  third  local  condition  which  occasionally  leads  to  the  cure  of  aneurism,  is 
by  d^aphnent  of  a  ffnkc  or  shred  from  (he  nsntd  ineruMhif/  dot.  Such  a  shred 
luay  Ini  only  juirtially  loosened  froni  u  sjiot  near  tlie  mouth  of  the  tmour,  so 
tliat  it  fiin»a  over  the  orifice,  and,  swu^'ing  in  thy  curri'iit,acts  as  a  valve,  only 
mitigating,  not  entirely  obstructing,  the  strcjim;  (»r  it  may,  wliether  quite 
lietached  or  no,  l^e  washed  into  the  vessel  beyond,  block  it  up  entirely,  and 
act  a8  a  total  chock  to  the  circulation.  The  former  method  may,  if  the  pas- 
sage of  hlofKl  be  very  niurh  obstructed,  give  rise  to  tin-  same  symptoms  an 
the  latter,  but  if  the  ciivuliition  be  merely  retanled,  no  disturbance  further 
than  some  coldness  and  nunduiess  of  the  parts  Wyond,  t<igether  with  hardeu- 
ingand  diminished  pulse  of  the  aneurism,  is  pcr(C{itibk'.* 

The  sadden  oeclusion  of  an  ancurismal  vess4'l  hy  a  deUiched  piece  qf  clot, 
is  followetl,  unless  the  vessj.*!  be  of  tmimportunt  dimensions,  by  a  sudden, 

(Lanuet,  vol.  i.  1869,  pp.  422~4S9)  hu  deeoribed  Berpral  ^ucli.  Itroon  aud  Hodgson  havi*  eaoh 
dtfpicte<l  one  BQch  care.  Tlit*  inititftke  itt  a  Tt*ry  importaLiit  tun-,  am  Ukt'ly  to  iiiflunDce  errono- 
ously  the  practice  of  IIiosp  who  i-nntUle  in  Mr.  EricliA**n's  gfiii-rally  exwllent  work. 

•  TraiiKuctiaiitf  of  the  S(>clet\'  for  the  luijiruveuieiit  of  MtHlicai  and  (Jliirurgical  Knowlwlg**,  vol, 
i.  p.  140. 

*  On  the  Structure,  DiM«*aattt(,  aud  lujurieH  of  thu  BlcMMlvDSHeU,  p.  17B. 

•  Med-Chir.  Trans.,  vol.  i,  p.  12. 

*  Some  of  these  ^ymptonitt  depend  upon  the  slie  and  Bittiatiun  of  the  vi'SHel.  TUuh,  a  blood- 
clot  inipa<t<«t  in  tli*^  aorta  would  cauae  much  diaturbauce  in  certain  vesstda  uf  the  brain, 
witli  pamlysift,  or  even  death. 
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Rharp  pain  in  the  limh,  and  by  a  sen:^*  of  giddiness,  faintness,  and  Bometinn 
Blcknesd.  The  pain  in  the  part  beyond  increases,  and  then  jkasses)  into  .severe' 
tingling  and  lieat,  ouliniuating  in  nuni1>nes8  and  ontiix?  useleHsneRs,  closely 
Bimulating  pamlyeis;  indeed,  the  nmscular  helplesdness  way  sometimeei  Ix- 
combined  with  paralysin.  The  tumor  oeastea  to  pulsate,  and  the  artery  heyond 
to  beiit,  the  limb  beeoming  eold  and  bloodlesa  in  liome  cases,  while  in  otheis 
it  is  blue  and  gorgtMi  with  venous  bl«>od.  Gangrene  is  ol'ten  innninent,  and, 
dotibtk'H.'*,  would  more  often  supervene,  if  sueli  ct^nditiouH  were  not,  a<  a  very 
general  rule,  judiciously  treated  by  covering  and  sufficient  warmth.  Many  of 
these  symptoms  are  common  both  to  impaction  and  to  rupture;  the  point  of 
differetice  is  cldetiy  to  be  found  in  the  absence  of  swelling,  and  in  the  more  or 
les-s  gradual  subsidence  of  the  painful  and  even  alarming  phenomena. 

Rupture  of  an  Aneurism  occasional!}',  though  rarely,  leads  to  a  spon- 
taneous cure.  T  naw,  six  years  ago,  a  case  which  I  am  sure  was  one  of  ruj»- 
tui*ed  popliteal  aneurism,  the  consolidated  blood  comj>ressing  the  artery  ami 
causing  its  obliteration,  though  not  suddenly  or  rapidl^';  indeed,  I  was  for 
three  weeks  ready  at  an^'  moment  to  amputate  the  gentleman's  thigh,  and  ho 
was  prepared  to  submit;  but  he  got  well  after  the  fa(*hion  about  to  l>e  de- 
ecrilwd. 

When  an  external  aneurism  bursts,  the  blood  ia  effused  into  the  tissues,  and 
unless  the  limb  be  removed,  or  the  lupture  be  very  small,  the  patient  frequently 
succuml^  with  the  symptoms  described  at  p.  400.  But  occasionally,  as  at 
that  place  was  noted,  the  blood  becomes  encapsuled,  partly  by  its  own  coacu- 
lum,  imrtly  by  inflammatory  thickening  of  adjacent  parts.  If  tlie  effusion 
have  from  the  first  hcen  liiniteil  to  a  small  s|H»t  by  fawia,  if  the  thickening 
bo  considerable,  and  if  a  [)roper  amount  of  support  be  gi^■en  by  bandage  or 
othe^^vise,  the  vessel  becomes  to  a  certain  degree  com]treKsed,  and,  especially 
in  a  case  so  old  that  pretty  large  collateral  branches  have  already  been  forme<l, 
may  be  oblitenited.  The  patient  having  passed  through  a  very  imminent 
danger,  very  rajiidl}^  iK'conics  n  soinid  man  atcnin.  This  at  legist  is  the  process 
which  I  believed  I  could  follow  in  the  case  above  alluded  to.  Hut  having  no 
anatomical  fact  to  prove  it,  I  would  nither  quote  a  verv  similar  one — save 
that  the  patient  suffei'ed  relapse — viz.,  Case  XM^IL  in  lIo<lgson  s  work:* — 

Case  X — A  gentleman,  about  thirty  yvum  of  age,  Hfttr  h  ilayV  hunnng,  lelt  a  pain 
in  his  tliigli,  which  he  consider<"(l  as  rheumutio.  A  month  Hftcrwunls  he  |>erceive(i  a 
email,  Hiictuating  tumor  in  the  course  of  the  femoral  Hitcn*,  fi!)out  four  inche?  helow 
Pou|Mirt*s  ligamctil.  The  tumor  intireiised,  and  the  leg  and  thigli  became  (pdcnmiou.^. 
lie  was  bled  copiously,  and  restricted  to  a  low  diet.  Compressr!*  were  applied  above 
the  tumor,  in  the  course  of  the  femoral  artery,  as  high  as  Poupart's  ligament,  and  ttie 
limb  was  rolled  equably  and  tightly  from  the  foot  to  the  groin.  The  application  of  iht^ 
roller  increased  the  puin,  and  he  sufFered  much  from  fever.  Thits  plan  was  continued 
for  some  months,  when,  on  a  sudden,  the  whole  limb  bt^came  extremely  cold  and 
benumbed,  the  tumor  and  upper  part  of  the  thigh  put  on  a  livid  appearance,  and  serious 
apprehensions  were  enteriained  for  the  safety  of  the  limb,  whicli  was  hourly  ex|>ecied 
to  become  gangrenou:^.  On  the  morning  after  this  alarm,  the  pulsation  in  the  tumor 
had  ceased,  but  the  livid  color  and  the  defect  of  circulation  continued.  The  pain  had 
abated,  the  fever  was  le!«ji,and  the  warmth  of  the  limb  began  to  return, and  the  size  of  tumor 
to  diminish.  From  this  time  the  patient  continued  to  recover,  but  it  was  long  before  the 
limb  n'gikined  its  natural  sensation,  or  the  <rdemii  rttibsided.  At  the  end  of  six  monthii 
he  (iuflVred  no  inconvenience  from  the  n^mains  of  the  disease,  except  that  the  upjjer  part 
of  the  thigh  was  four  inches  lar<rer  in  eireumferenee  than  the  opjvosite  limb  in  the  jiame 
ffituation.  In  this  state  he  remained  twelve  yearft,  when  the  Bwelling  began  to  enlarge, 
and  wad  attacked  with  a  dull  |>ain  after  violent  exercise. 


■  TIi«>  author  gives  H  as  a  owe  by  pressure  uf  on  aiitiuritim  on  it«  own  rowel,  a  maniftfat  error. 
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From  this  time  the  tumor  gradually  increasetl.  "VVIiuii  1  wiw  liim  (says  Hodgson), 
twenty  yejin*  after  the  commenL't'm*'ni  of  the  <lii»eaBe,  it  hud  grown  to  an  immense  size, 
hut  did  not  |K)»be«9  any  of  the  characiers  of  anetirittm.  It  had  a  tirm,  lle^hy  feel,  and  wu^ 
void  of  pulsation,  wliile  no  Huctiiation  could  be  detected  in  it.  It  continued  to  increase 
for  two  years,  when  the  apex  sloughed,  and  a  quantity  of  brown  sordes  was  discharged, 
mixed  with  dot,  which  had  very  much  tht^  up[R:urance  of  lumellated  coagulum  in  a  putrid 
condition  ;  no  hemorrhage  took  place.  A  large  cavity  was  thus  ex|ioAed,  the  surface  of 
which  asttumed  a  sloughy  aspect,  and  the  patient  died  in  consequence  of  the  lever  and 
irritation  with  which  it  was  accompanied.  U[K)n  dissection,  the  fiides  of  the  tumors 
cunaisting  of  a  firm,  fleshy  xubstance,  were  found  to  be  in  a  sloughy  condition ;  but  no 
large  vessel  communicated  with  the  cavity.  The  femoral  artery,  before  it  penetrHted 
the  tendon  of  the  triceps,  was  oblitemt^'tl  tor  the  space  of  three  inches.'  Tlie  body  of 
the  sac  was  reflected  upwards  upon  the  obliterated  portion  of  the  artery,  which  mu.st 
have  been  compre&aed  between  the  aac  and  the  femur. 

This  narrative,  higlily  iharactoristic  in  its  tii-st  synqttoniB,  and  in  the  per- 
sistenoy  ofUnib  enlargement,  Uitlers  from  the  typo  of:*uch  cventt*  in  one  par- 
ticular only.  If,  after  rupture,  tlie  juitient  does  not  succumb,  but  remaiuH  well 
for  rtix  nionths,  and,  Ajortiorly  for  a  year  or  more,  he  may,  an  a  rule,  Ix'  couHid- 
ered  fairly  safe  from  the  consecutive  gangrene  which  attacked  this  man  after 
80  many  years.  In  all  eases  of  recovery  after  each  syniptonjs,  the  patient  is,  for 
abotit  the  period  above  specified,  tliat  is,  from  six  uionthrt  to  a  year,  in  constant 
danger,  not  its  much  from  hemorrhage  a«  from  intlammatory  dcH^truction  ot'  the 
intikntted  tissues.  As  long,  therefore,  as  mea**urement  of  the  one  liinh  against 
the  other  t^hows  a  large  tlifference,  so  long  does  this  danger  exist.  The  vessel 
upon  which  the  aneurism  is  seated  usually  becomes  sealed;  if  when  the  tissuea 
slough  or  suppurate,  hemorrhage  occur,  it  will  be  from  other  collateral 
branches,  some  of  wliieh  open  into  the  cavity,  and,  often  thin  and  ciliated, 
yield  to  the  sphacelation. 

Curb  by  Inflammation  of  the  Sac,  etc. — If  the  mode  of  spontaneous  cure, 
just  described,  be  mc»st  dangerous,  in<leed  merely  a  narl^>w  escape  from  death, 
so  also,  must  wo  avow,  are  thosi?  now  about  to  l*e  sneciiied,  namely,  inHainma- 
t^ry  changes  of  the  sac  and  its  contents.  It  is  to  be  observcMj  tlmt  inlhininui- 
tion  may  Ix^  superinduced  ufton  any  of  the  iinx-esses,  natural  or  artificial, 
which  pro<luce  passive  clotthig  of  the  blood  ;  iiKleed,  such  a  form  of  clot  i*  apt 
to  act  a-s  a  foreign  InHly  and  set  up  inlhuniimtiuii.  And  it  is  a  little  renmrK- 
able  that  influnnnatitm  of  the  tan-  and  its  surroundings  tends  to  the  fonuatioii 
of  passive  clot.  It  is  difficult  to  account  for  this  circumstance;  we  must  be 
content  with  recording  the  fact- 
Inflammation  of  the  sac  and  ncighhoriug  parts  is  stated  by  Crisp  and 
Hoilgson  to  be  (*apable  of  ciu'ing  aueuristn  .siniply  by  prmlueing  rlotlmg  of 
the  blood,  and  I  believe  that  this  may  sometimes  occur.  The  intiammatiou 
may  arise  tVom  tniunmtism,  as  from  a  IjIow,  strain,  or  over-exertion,  etc,  or 
may  Ix*  produced  simply  by  the  pressure  of  the  tumor.  As  long  as  the  sac 
lies  amid  loose  and  insensitive  areolar  tissue,  such  irritation  cannot  take  place, 
but  when  it  comes  to  press  on  more  sensitive  jwirts,  more  especially  on  the 
skin,  inflammatory  eonditionsi  are  by  no  nieans  uncommon. 

If  resolution  result,  no  effect  will  pro]>ab!y  hiive  been  ]>roiluc<.'^l  on  the 
aneurism,  or  if  any  hardening  and  diminution  of  pulsation  liuvc  occurred,  snch 
signs  of  ameliorutioti  may  be  merely  temporary,  the  kK>sc  clot  with  wliifh 
ttc  sac  has  been  in  part  tilled  being  so  soft  that  it  eahily  breaks  down  and 

*  Tills  Is  ambiguous.  I  prenutnc  HudgRon  dot's  not.  by  triceps,  uieaii  tht*  adductor  luagnuH  ; 
probably  the  uanal,  Hunter'(i,  betwe*-!!  th<r  vadtiis  internus  and  the  long  adilnutor.  is  intfU'lt-d  ; 
if  so,  tliK  flii[H'rAdal  femoral  would  ha%'c  been  oblitcratiMl  up  to  its  junctiuu  with  tht*  dovp  (pro* 
funda)  branch. 
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18  oarrie<l  away  in  the  bloo*]  current.  The  diftcase  reverts  to  iXn  toniSw" 
condition,  excejit  that  the  sac  wall  in  probably  softer,  more  disteuttile,  and 
more  fmg^ile  than  before.  But  in  t^onje  rare  an*!  nn>tit  fortunate  cashes,  the 
tumor,  wnich  at  the  first  advent  of  inflammation  became  more  tense  aiid  had 
a  more  violent  jmlsation,  ceases  cither  slowly  or  suddenly  to  beat,  beoomee 
harder,  and,  whtn  t]iu  inHammation  ha^  aubsided,  may  begin  slowly  to  h 
diminish.  H 

Suppuration^  another  result  of  tlie  inflammation,  may  at  first  involve  siin]>lv 
Burrcunding  tissue,  or  the  aneurinin  alone;  more  common!}'  it  attacks  siniul- 
taneouKly  both  iwii'ts.     Wherever  the  commencement  may  be,  it  isi  a  liighlv 
dangerous  condition,  which,  however,  though  it  utiually  resultH  in  lo&a  of  Um\>  ^ 
or  life,  may  lead  to  cure.  ■ 

An  inflammatory  abscess  adjacent  to  an  aneunsm  runs  the  usual  course:  ~ 
enlarges,  ^lointw,  is  ivjumwl,  or  buivtb;  jmrc  nuBtiiincd  pus  comcji  away,  if  the 
inflammation  have  been  severe  and  extensive  enough  to  clone  with   clot   Dot 
only  the  aneurism,  but  also  the  implicated  vessel;  and,  if  time  enough  have 
elapsed  to  permit  the  forniution  and  udhcsifm  of  coagulum,  no  further  acci-fl 
dent  may  arise.     Unfortunately,  the  course  of  events  is  raoi-e  often  thus:  the  ™ 
artery  may  never  liave  Ijeen  tilled  witli  clottcnl  blood,  or,  if  so,  only  with 
friable  clots  which  soon  soften  and  bi-eak  down,  so  that  a  t'ew  hours  or  days 
after  the  discharge  of  pus,  a  gush  of  bright  b]oo<l,  which  may  l>e  eitlier  sud- 
den or  pre^'cded  for  some  hours  by  sanguinolent  pus,  i)laces  the  patient   in 
such  imminent   danger   that  amputation  is  urgently  demanded.      Or   the 
abscess  may  open  into  the  aneurism  before  jfomtmg  on  the  skin ;  or,  agaiii, 
eu])]»uration  may  occur  within  the  eac  and   in  its  neighlx>rhood   ^imulta- 
ne<^usly.     Tlie  syraptonm  of  the  former  condition,  jirior  to  bursting  or  oj>en- 
ing,  are  obscure,  but  when  cither  of  those  events  cK^curs,  the  admixture  wiih 
the  |)us  of  l<H)st*,  tawny-pnrjtlc  cougula,  and   generally  of  tibrine  in  lflinellft% 
sufticiently  indirates  the  nature  of  the  case.     Suppuration  within  the  sac 
which  must  always  be  looke<l  for  when  there  is  iX'ason  to  believe  that  as 
K'sult  of  inflammation  it  has  become  filled  with  passive  clot,  is  marked  b] 
extreme  tension  {ind  hanlness,  sonic  increaseof  size,  and  a  sense  of  throbbing  in 
the  non-pulsating  tumor,  the  pain  being  considerable  and  imparting  a  peculiar 
sense  of  bursting.    The  occurrence  of  hemorrhage  wlien  an  oj^ening,  artificial  <^^ 
otherwise,  is  made,  depends  upon  the  ]>resence  and  density  of  clot  in  the  vi-siseUW 
rather  than  in  the  uncurisni ;  it  nnjst  always  be  remembci\*<l  that,althougli  no 
bleeding  may  occur  at  the  time  of  oihcning,  the  vessel  may,  by  breaking  dowti, 
of  the  soft  clot,  become  permeable,  so  that  a  sudden  gush  may  destroy  th* 
patient,  or  that  slighter  a!i<l   recurrent  hemorrhages  may  cause  the  loss 
either  limb  or  life. 

A  few  cases  have  oc^curred'  in  whicli,  after  discharge  of  pus  and  clot.s^  ni 
aftx-r  one  or  more  attacks  of  hemorrhage,  the  abscess  has  ciuitracteti,  tl 
blewlings  have  ceased,  and  the  patient  hiui  been  cuixxl  of  the  aneurism  ; 
pn»cess  whereby  this  takes  place  is  obscure,  and  the  event  is  too  rare  to  affti 
pmgnosis, 

(riin^rrtic  of  the  sac  is  also  extremely  dangerous,  but  not  as  often  from  imzuf 
dlarc  hemorrhage  as  from  exhaustion  and  its  results,  because  the  gangrenoi 
condition  is  usually  accompanicil  ]>y  inflammation  sufficient  to  clo(*e  the  vesisei 
It  is  not  ci»nnuou  in  deep  aneurisms  sun*ounded  by  cellular  tissue;  but  attael 
nither  those  that  grow  so  rapidly  aa  to  press  uj>on  more  sensitive  ]iart«i  witboul 
aftbrdiiic  them  time  to  accommodate  tlieraselves  to  the  disturbancis  and  it  u 
esptvialfy  liable  to  occur  when  the  skin  becomes  rapidly  strt^tehed.     Tbw 
structure,  when  gangrene  threatens,  becomes  shiny  on  the  surface,  of  a  di 

»  S*t»*  Broca,  Pes  KDivTYnmM,  etc.,  p.  167 ;  Hod^on,  p.  103 ;  and  Crisp,  p.  107. 
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red  hue,  and  almo«t  iiwensitive;  then  a  patch  puts  on  a  bluish,  bnuHc*!  look, 
auil  become**  afterwards  of  a  browniish  black.  If  the  vessel  have  remained 
jiateiit,  a  little  wmguinolent  oozing  from  erackd  in  this  dark  spot  forebodea 
4in  imminent  hemorrhage  whidi  will  not  be  long  delayed.  If  the  implicated 
artery  Irnve  Ix'en  sealtMl,luiiip  aff*?r  hiiii|)  of  detritiw,  iHinHiKting  nf  t^loughed 
-tissue,  partially  deuompodeil  active  and  ]^a^wive  olot>*,  together  with  a  i[uaiititv 

»f  foul  pup,  coracfi  away  ;  the  i>atient  escapes  hemorrhage,  but  is  in  great  pen] 

if  exhaustion  and  blood  poisoning. 

These  modes  of  spontaneous  cure  have  been  dwelt  upon  at  considerable 
length,  because  they  are  most  important :  many  of  them  as  indicating  methods 
to  be  pursuetl,  others  as  illiist rating  dangers  to  be  avoide<l. 

In  order  to  aftbrd  a  compendious  view  of  the^  proceasea  I  will  place  them 
iu  tabular  order : — 

Mode  of  Citre.  PRourcEu  by 

Lessening  the  fiuantity  of  blood  in  the  body. 

Lowering  the  heart's  action. 

Form  of  tumor. 

Diminution  of  blood  stream  through  (he  artery* 

PrcKsiiru  of  aneurism  on  artery, 

I)i9]i]ni-emcnt  and  impaction  of  a  clot. 

i  Trauiuatio. 

(  Over-rapid  growth. 

InfUmmation,  suppuration,  and   \  ^^  ,         •        i  . 

^,  •{  Jrresence  of  passive  clot. 

^  ®        '  (  Rapid  growth  and  pressure  on  irritable  (issues* 


1.  Deposit    of 
passive. 


clot,   active    or 


2.  Kupture  of  sac. 


Treatment  of  ANErRisM  ix  General. 

All  methods  of  trt*ating  aneurism  are  fomuled  upon  the  pi-ocejitiCfi  of  spon- 
laneouB  cure,  every  one  of  wliicii  ha**  been  iiuitutcd  by  art.  It  need,  how- 
ever, hardly  bo  pointed  out  that  that  natural  proee&i  whh*li  in  the  safet^t,  is  the 
one  rcio^t  worthy  to  be  copie<l ;  hence,  several  moden  of  treatmejit  wliioh  aimed 
-at  cure  by  sueli  dangerous  routiw  aw  rupture  or  supinn-ation  of  the  hhc,  have 
fallen  into  complete,  or  almoflt  oomjilete,  disuHe  ;*  nor  would  it  answer  any 
good  purjiose  to  dificubs  here  obsolete  methods  whieli  are  now  njere  mattem 
of  biatory. 

At  the  present  day,  the  treatment  may  liest  be  divided  into  the  medical  or 
systemic,  and  tlie  nurgieal  or  local. 


L  Medical  Treatment  of  Aneurism. 

The  Tne<lic»l  treatment  of  aneurism  is  founde<l  on  the  method  of  Valsalva, 
"which  aiiuH  at  reducing  the  quantity  of  hlood,  and  lowenntj  the  action  of  the 
heart,'  by  "keeping  the  paticTit  in  bed  about  forty  dayn,  during  wliich  time 
one  or  more  venes^ectioiw  nhould  be  pmetised,  enemata  be  Usieil,  wine  be  for- 
bidden, and  only  such  an  amount  of  food  and  drink  be  given  as  is  enough  t*> 
support  life;  and  indeed  not  merely  in  two  portioim  in  the  wliole  day,  but  the 

'  Mr.  S^Tnie  ft^vived  aome  years  ago  the  method  of  .\ntyllu.s,  foundifd  on  rupture. 

'  Valsalva  left  behind  no  wriling^K  ou  this  Kubjec't ;  but  his  frlond,  Hippuljrtus  Fraiiciscus 
Jllbt*rtiiiuii,  in  his  work  entitlml  AnimadviTHiomv  muper  quibuftdain  diffioilitt  rei^pirationiii  vitiiH, 
-« Itna  oordia  et  prscurdiorum  structure  ptiudeotibua  (1748),  Uw  ^iren  a  oomplelu  account  of  th« 
|>laii  wbioh  both  togotber  had  dvvUed. 
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daily  i>ortion  ?houM  he  administored  on  [divided  l>ctweon]  tliree  or  four 
Hcpiinite  otHuuiionri,  so  tliut  the  ."iiuull  quantity  given  at  eaoh  n»ay  never  fill  thr 
bloo<lvei4.sels."*  The  same,  or  much  trie  same,  regimen,  with  the  exception  of 
bloodletting,  is  even  now  practised,  and  has  of  late  been  more  particularly 
recommondod  by  Mr.  Jollitte  Tuthell.*  The  regimen  as  at  present  adopted  may 
be  dascrilwd  a-s  entire  rc^t,  with  either  a  low  diet  or  a  dry  diet^  The  rest  is 
to  be  in  bed,  and  the  {>atient  mu8t  be  enjoined  to  retrain  from  frecjuent  move- 
ment of  the  limbs — if  flie  aneurism  })e  thoracic  the  arms  are  to  l^  emplo3'ed 
as  little  a.-*  possible — contrivances  for  holding  a  book  or  other  arti<les  Ix-ing 
provided.  The  change  from  total*  to  semi-recumbency  is  all  that  should  be 
jmrmittetl,  and  even  in  tliis  the  i>atient  should  be  heljjed.  He  should  not  get 
out  of  bed  for  any  purpose  whatever. 

The  low  diet  may  be  arranged  soniewlmt  on  this  pattern — Bread,  10  ounces; 
butter,  1  oz.;  rice  or  tapioca  pudding,  6  ounces;  milk,  1  pint;  this  amount, 
dividwl  into  three  or  four  meals,  should  sutiice,  as  a  genend  rule ;  but  some 
(latients,  espei^ially  among  the  less  e<lucatetl  claiises,  to  whom  physical  pri- 
vation is  unbearable,  become  recalcitrant  under  such  restrictions,  and  it  may 
be  advisable  to  allow  once  or  twice  a  week  a  little  fish  or  some  boiled  meat. 
The  dry  iliet  may  be  fonnulatc<I  thus — for  breakfast  and  supper,  bread,  A 
ounces  ;  butter,  J  oz.;  milk,  2  ounces.  For  dinner,  meat,  3  ouncee  ;  breml, 
3  ounces,  water  or  milk,  3  ounces.  If  the  quantity  of  fluid  can  bo  still  fur- 
ther retluce<l,  some  advantage  may  be  gaineil,  and  thirst  can  he  obviated  by 
occasionally  sucking  a  small  piece  of  ice,  or  by  gargling  the  throat  with  iced, 
ttcidulateil  water,  [f  at\er  either  of  these  plans  has  been  carried  out  for  six 
weeks,  the  aneurism  have  become  consfjlidated,  or  if,  on  the  contrary,  no  benefit 
have  resulted,  the  return  to  a  fuller  and  more  natural  regimen  must  be  verj' 
cautiously  made;  the  increase  must  be  slow  and  measured,  and  its  eftect  must 
be  carefully  wati^'hed. 

I  <:^ruu)t  but  think  that  the  rt^ction  against  tlie  too  copious  and  frequent 
blee<ling8  of  our  foretathei-s  is  somewhat  excessive.  Indeed,  at  the  present 
day,  if  a  patient  should  Ije  bled  to  the  amount  of  a  pmt,  his  friends  would, 
probably,  ascril>e  all  tlie  subsequent  evils,  inseparable  from  his  disease — per- 
hajjs  oven  his  ultimate  donth — ^to  the  venesection.  Xevertheless  I  have  no 
hesitation  in  saying,  that,  hi  certain  cases,  a  suitable  and  j»erhaps  a  reiterated 
bleetling  would,  at  the  commencement  of  tivatment,  save  much  time,  and 
eiibance  the  efficacy  of  the  diet  system.  This  would  more  especially  be 
the  case,  when,  from  i»ressure  uj>on  large  veins,  much  congestion  existe^l — 
the  air-tul)es  being  narrowed  and  the  lungs  hanily  able  to  aerate  the  quan- 
tity of  blood  sent  to  them.  In  all  sucli  easos,  to  diminish  the  mass  of  blood 
in  the  system  gives  rapid  relief;  but  this  must  be  done  camtiously,  since  s^ni- 
eope  must  not  r>e  risked.  The  mere  infiuen<*e  of  bleeling  on  the  action  of  the 
heart  is,  however,  not  the  only  point  to  be  considered  ;  its  ett'ect  on  the  blood 
itself  is  well  ascertuinecl,  and  even  more  important — namely  rapid  coagula- 
tion. This  has  been  well  shown  by  Thackrah,  (ifullivcr,  and  others,  and  is 
one  of  nature's  most  potent  means  of  arrestuig  hemorrhage.  In  such  cases 
the  facility  with  whidi  the  blood  coagulates  is  in  very  close  proportion  to 
the  amount  whicli  ban  been  effused. 

MedicincH,  therefore,  which  act  by  simply  reducing  the  force  aud  rapidity 
of  the  heart's  action,  cannot  tend  as  directly  to  the  cure  of  aneurism  as  a  bleed- 
ing which  has  an  equal  cartliac  ujfluence ;  but  they  mav  in  other  ways  be  lesn 
injurious,  and  their  effects  may  certainly  be  recovered  trom  with  less  difii* 

>  The  SneccMfal  TrAAtment  of  Internal  Anenrisni,  etc.     lyonrlniif  ISM;  2d  e<dit.,  1B75. 
'  :iotm'  patittuU  with  aortic  auutirifioi  cmuuot  lie  down ;  they  mu6l  be  supported  day  Aud  ttighl 
Id  a  h&ir-lyiDg  posture. 
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culty.  Thus,  such  drugs  as  fMUadon))a,  or  its  alkaloid,'  uml  hyifrot^yaviic  af^id^ 
may  be  used,  and  witii  a  LtTtniu  advantage*.  The  furnK-r  drug  ha.s  tlie  cttL*ct, 
in  thoracic  aneuri^niH,  not  merely  of  Icssennig  the  rapidity  of  the  heart's  action, 
hut  also  of  alleviating  pain;  and,  more  especially  if  there  l>o  dyspna'a,  of 
diminishing  the  lalM>riou*  eHort8  of  obstructed  rcsjdration.  I  have  found  le«H 
benefit  t'voin  tfi^itaits.  (^reut  caution  in  the  use  of  this  drug  i«  necessary,  since 
it*<  action  upi>earti  cumulative;  and  after  long  administration,  witlj  apparently' 
little  effect,  it  occasionally  retardH  the  cardiac  puliation  suddenly,  and  nonie- 
times  to  an  alarming  extent.  Tincture  of  aconite^  in  from  two  to  five  minim 
doses,  every  three  or  four  hours,  will  generally  rapidly  reduce  the  pulse  to  rfixt  v 
in  the  minute,  and  to  a  more  ft*ble  heat.  The  action  must  be  caivfully  regulate*!- 
A  case  of  Dr.  Paucoaat'ei  (aubclavian  aneurism)  got  well  while  the  patient 
wa8  aufferinff  from  a  poisonous  dose  of  aconite  given  by  mistake.  Veratrum^ 
if  used  at  all,  may  be  moat  safely  employed  as  veratria  oii»tment  over  the 
chest,  if  the  skin  be  unbroken.'  The  action  should,  however,  be  very  care- 
fully watched.  In  one  cai*e  in  which  I  thus  useti  it,  relief,  and  I  think  a 
(.•ertain  amount  of  retardation  in  the  growth  of  the  tumor,  ensued. 

BroniifU  ofpotassi'fni  is  of  decided  advantage  when  pain  or  irritation  arisen 
from  direct  pressure  on  nerves.  I  have  seen  the  irritating  and  distressing 
o»ugh  which  is  caused  l>y  disturbance  of  the  recurrcnt  laryngeal  nerve,  in 
certain  ciwoi  of  thoracic  aneurism,  much  mitigate*!,  and  in  one  or  two  in- 
stances almost  subdued,  by  twenty-grain  doses  ot  this  drug;  I  have  seen,  also, 
severe  puin  from  pressure  on  the  popliteal  nerve  almost  disappear. 

lodiae  of  potassium  has  by  some  writei't>  been  greatly  extolled*  It  was  first 
employoil  in  aneurism  by  J)r.  Cluu'kerbutty,  of  Calcutta,  who  noteil  the 
consolidation  of  an  aneurism  while  the  patient  was  for  some  other  disease 
taking  large  doses  of  tliat  drug,  Siuce  then  it  has  l>een  hy  some  surgeons 
largely  eraplovod.  My  owu  experience,  like  tliat — as  he  tells  me — of  Sir  Wil- 
liam Gull,  and  that  of  Mr.  Holmes,*  is  not  favorable,  although  under  certain 
conditions,  to  be  named  immediately,  the  drug  may  alleviate.  There  is, 
siuce  direct  experiment  on  the  humaji  subject  is  iiiadmis.<ible,  xevy  ^reat 
difficulty  in  either  proving  or  disproving  the  value  of  a  drug  in  this  sort  of 
malady.  We  cannot  i8<:>late  it ;  we  cannot  give  the  tlrug  and  do  nothing  else. 
Thus,  in  turning  to  published  records  we  fiiid  always  tbat  patients  who  come 
under  treatment  are  placed  at  entire  rest,  dehaniMl  from  stimulunt^s,  and  given 
low  diet;  when,  if  the  iodide  be  iwluiiuistered,  tla- advauliige  giiineil  is  put 
down,  in  whole,  or  in  great  part,  to  the  use  of  the  drug.  Nor  have  I  been 
able  to  find  a  single  case  in  which  the  medicine,  given  without  these 
more  potent  elements  of  success,  has  proved  curative  of  the  aneurism.  On 
the  other  hand,  there  ai'e  a  great  many*  records  of  patients  who,  after  im- 
proving under  the  whole  system  of  rest,  diet,  and  drug,  ha>'e  got  tired  of 
restraint  and  resumed  their  orduiary  mode  of  life,  ami  then,  thi^ui^h  still  tak- 
iui^  large  doses  of  the  iodide  of  potassium,  have  *iuiiL-kly  relapsed,  and  geue- 
rallv  rjipidly  died. 

Ihe  theory  of  the  syphilitic  nature  of  atheroma  and  aneurism  is  one  reason 


'  TIm  mcMt  r«LUbl«,  aud,  indeed*  thti  only  aublu  coupooud  of  atropia  is  the  saHuylate.     The 
formula  u  tbu  : — 

Take  of  Atropia,  ...  5  grs. 
Solicyliu  acid,  .  .  7^  gru. 
Hot  watt^r,     .         .         .10    fluldounoes. 

Rob  thti  Atropia  down  firnt  into  a  wry  fine  powder,  Xhtwx  little  by  littlu  mix  tho  salicylio  acid  witli 
it :  add  alowly  thr  liot  wjiior.     The  whole  luuitt  ditUKilv^.  aud  tbu  (iulutiun  uu^t  meaaurti  or  ba 
fiUed  ap  to  10  fltiidotinces.     The  done  iit  10  minims — that  is,  y^  grain  of  atropU. 
'  Tho  United  Statuti  Pbarmacoptna  preparation  \a  1  iu  25 ;  lite  English,  1  in  tfO. 

*  Syiitem  uf  Surgery,  Beooud  vditiuu,  vol.  iii.  p.  437. 

*  TUtwe  are  so  aoatt«red  and  bo  multitudiuaua  that  it  wuuld  be  lueleas  to  refer  to  them. 
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for  the  belief  in  the  value  of  iodini^ :  juiotlier  ih  the  fact  that,  under  tvrtj 
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i>anie6  the  £p*owth  of  cert^iid  ancnrisnit**  That  wearing  and  peculiarly  distress^ 
ing  jMiin  wliieh  is  pro<luced  by  preiwure  of  the  tumor  on  boned  and  periosteum, 
is  nruloubteilly  njitigittcd — may  even  for  u  time  he  entirely  sulxlue*! — hy 
taking  from  forty  to  ninet}'  grains,  in  the  twenty-four  houn?,  of  iodide  of 
ix>ta^^iuui.  Ilonee  a  relief  of  ^ymjitoms  which  by  no  mcane  imjtlie«  imj>rove- 
mont  of  condition. 

The  value  of  iodine  given  internally  is  most  marked  in  porioetitiB,  chronic 
thiokenintrs,  iind  hIow  inflammatory  enlargements,  whether  Btmmous,  syph- 
ilitio,  or  rlicumatic;  in  fact,  in  such  eonditionrt  as  culminate  in  fibroiLs  or 
tibrillatin*;  <lci>ositj?.  But  all  curet*  of  aneurism,  save  those  by  suppuration 
ami  sloughing,  are  bajiied  upon  coagulation — upon  tlie  fibrillating  qualities  of 
the  blood — wliioli  \n  antagonized  hy  in<line.  I  cannot  but  thhik  that  The  very 
rii]iid  relapse  and  quiek  pmgress  of  the  disease  which  overtaken  many  aneu- 
risnial  patients,  who  at  first  seemed  to  derive  benefit  ironi  the  reet  and  tl 
iodine,  is  often  due  to  a  non-coagulating  condition  of  the  blood,  produced 
large  doses  of  this  drug. 


n,  SmoiCAL  Treatment  or  Axetrism. 

Medical  treatment  is,  in  certain  cases,  the  only  available  resource,  as  in 
large  proportion  of  thoracic,  and  in  a  few  other  aneurisms;  but  for  r^nuc 
internal,  and  for  nearly  all  external  aneurisms,  treatment  applitMl  dirfs-tl;-  loj 
the  implicated  vessel — surgkal  trmhaent^  as  it  is  called — can  Ik*  cm]»loye<]. 

The  surgical  methods  employed  in  cases  of  aneurism,  may  Kt*  divides!  into, 
fiuch  as  aim  at  cure:  (1)  By  destruction  of  the  sac — they  ai^  imitations  d 
the  cure  by  gangrene  or  suppuration;  (2)  By  applying:  coagulants  dircctlrtol 
the  blood,  following  the  method  of  cure  by  passive  clotting ;  (3)  By  inlugi^l 
ting  or  suppressing  the  circulation  in  the  vessel  and  tumor,  m  order  to  iwiiMe| 
coagulation  generally,  and  preferably  by  active  clot. 

As  each  of  these  is  modeled  upon  some  natural  process,  so  e«rh  i«  lii 
to  the  same  sources  of  failure  as  the  spontaneous  method  of  cure  which  It 
imitates,    l^h^  first  may  cause  death  b}*  exhaustion  and  blood-poisoning;  the 
second  exposes  to  the  risk  of  recuiTence,  or  inflammation  with  its  sequt'la*;  but 
the  fhird^  if  succeftsfnll}'  completed,  atfbrds  an  entire  and  y>ermanent  tore. 
The  methods  employed  are  as  follows :  {\)  The  use  of  lauteriit*  and  the  nitthodj 
of  Antj'llus;^  (2)  Injections  of  ctiagulatmg  fluids,  tbe  intro^luction  of  loliJ 
bodies  into  the  sac,  the  application  of  heat,  galvano-puncture ;  (3)  MaDiiih] 
lation,  flexion,  various  forms  of  compression,  difi^ercnt  modes  of  art^-rial  *W* 
gation. 

Concerning  many  of  these  methods,  only  sufficient  need  be  said  to  indio' 
that  they  have  been  used — in  order  to  obviate  the  possibilitv  of  any  surgcfli 
after  consulting  this  work,  adopting,  under  the  impression  tliat  thev  niv  ne^ 
plans  whii'h  have  been  tried  aii<l  nbandoned  as  useless  or  lethal.  \Vith  tl 
object  in  view,  I  shall  meiitioa  briefly  a  number  of  methods,  rather  as  j»oif*] 
of  science  than  as  examples  to  be  followed,  save  in  exceptional  circumstanc?" 

Cautkriks. — Of  the  use  of  cauteries  nothing  need  be  said  further  than  tl*^ 
the  methoil  has  been  t'lnplo^HHl  by  ChuKKaignac  and  Xenmann  forsnmll  wi^^ 
risms,  one  of  the  j^mlm,  the  other  of  the  anterior  [lalatine  arter}*.    The  ivm* 
successful  in  both  instances,  can  only  be  employed  when  the  sac  is  mint 

1  The  "  method  of  AntyJlus'*  will  be  rvferred  to  ia  couucctton  with  th«  txv«tnifl^t  Ity  ll|pit 
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It  imitates  the  luont  unfortunate  and  dangerous  form  of  dpontaueous  cure,  and 
the  practice  is  ccrtiiinly  not  deserving  of  imitation. 

Coagulants  applied  directly  to  the  blood  may  be  either  chemical  or  mechani- 
cal.' 1  sliall  limit  myself  to  a  description  of  the  injection  of  coagulating 
liquids,  the  iutrotluction  of  certain  soli<ls,  and  galvano-puncture  or  electro- 
lysis. 

Injection  of  Coaoulatino  Fluids. — Injection  of  fluids  into  ancurisraal  sacA 
originated  with  Montiwia,*  at  the  bcgiiininir  of  this  century,  and  shortly 
after  was  advised  b^*  W^rdrop.  Various  fluids  were  recommended,  but  they 
all  yielded  after  a  little  to  tbe  superior  coagulating  qualities  of  the  perchlo- 
ride  o^  iron,  with  the  use  of  which,  anil  of  tbe  line  syringe  employed  for  the 
purirt>se,  tbe  name  of  Pmvuz  is  iutimatuly  united.  Such  injections  may  be 
vahiable  in  some  cases  of  ruevus  and  aneurism  by  anastomosis,  but  their  use  iu 
aneurisms  prufHjr  is  only  admissible  in  certain  cases.  ISiuce  curb  portion  of 
a  drop  of  tne  solution  immetliatcly  coagulates  into  a  soft  solid  tlie  blood  with 
which  it  comes  in  contact,  means  must  be  taken  to  retain  the  little  liunps  thua 
produced,  in  the  sac,  as  otherwise  they  will  entirely  or  in  jart  cr^rajH*  along 
the  artery  below,  as  emboli ;  hence  the  method  is  only  practicable  wlien  the 
vessel  can  be  compressed  below  and  above,  so  that  the  chemical  may  act  upon 
stagnant  blooil.^ 

The  mode  of  procedure  is  as  follows :  Fii-st,  the  vessel  above  and  below 
must  be  entirely  commanded,  and  then  the  fine  needle-cauula  of  a  lu-operly- 
graduated  hypodermic-injection  syringe  is  passed  with  a  quick  but  properly 
restrained  action  into  the  tumor,  the  apj>eamnce  of  a  drop  or  two  of  arterial 
bIo4Kl  marking  its  entnince ;  it  shoul*l  next  be  moved  fmni  left  to  right 
gently,  but  sutliciently  to  ascertain  that  it«  end  lies  in  a  cavity;  then  tiie 
.syringe,  tilled  with  the  iiyection-fluiti,  is  to  be  applied  to  the  socket  of  the 
needle,  aud  tbe  requisite  quantity  very  slowly  injectetl,  while  the  point  of  the 
iustruraeut  is  made  to  change  its  place  in  the  sac,  so  as  to  distribute  the  liquid 
into  various  jMirts.  When  the  amount  fixed  upon  lias  Iwvn  injected,  or  pre- 
viously, if  suflicient  coagulation  ap|»ear  to  have  tiiken  phicc,  the  piston  should 
be  witb*lrawa  a  little,  lest  some  of  iIk-  fluid  banghig  to  the  end  of  the  needle- 
canula  should  irritate  the  sac,  and  tbcu  the  instrument  may  i^  removed. 

According  to  Signer  Marsaeoi^  the  latest  writer  on  this  subject,  and  M. 
Dieulafoy,  a  little  earlier,  the  solution  Hhould  l>e  weak,  1  part  of  the  salt 
to  15  or  20  of  distilleil  water;  and  the  amount  should  not  exceed  five  drop  to 
every  ounce  of  blood  that  the  sac  may  be  estimated  to  contain.  After  the 
withdrawal  of  the  needle,  the  puncture  may  be  protected  with  collotlion,  aud 
pressure  on  tiu^  vessel  above  nhnidd  In?  ctiiilinucnl  for  an  hour,  and  on  that 
below  for  double  the  time,  il"  it  t*au  be  borne. 

Since  coagulant  injections  can  only  be  employed  with  some  approach  to  safety 
from  the  risk  of  cmlK)lism,  when  a  sufficient  length  of  artery  to  afford  space  for 
pressure  lic*s  both  above  and  below  the  sac,  it  follows  that  an}*  aneurism  to 
which  this  trejitment  win  be  iippllud  is  well  sihiuted  tor  almost  any  curative 
means,  aud  the  duty  of  the  surgeon  is  to  chooae  the  safest.  Tlie  danger  of 
embolism  may,  by  great  care,  and,  as  I  cannot  help  thinking,  by  good  luck, 

<  8p&Gfi  hardly  permiU  a  historic  account  of  the  lue  of  a  number  of  eoAgulantit,  such  as  heat, 
as  employed  by  Sir  Kverard  Home ;  oerlain  powdvrs  ;  and  other  means  which  may  b**  termed 
eoceutric. 

*  Institution*  de  Cliimrgi**,  1815. 

•  C^tttin  HOTgoona  hare  thus  treated  aortic,  innnminatfl,  and  awbclavian  ant^uriums  :  evidently, 
from  what  hoa  jusl  been  said,  an  improper  application  of  the  method,  aud  destined  to  prove  in- 
Jorioua. 
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beavoidoil;  but  the  danger  of  suppunitiou,  and  even  sloughing,  of  the  sae, 
thnmgli  the  uTitation  ol  a  loot>e  elot  soaked  m  the  coagiilanl  lluid,  is  ever 
[iresent,  and  agahist  mich  peril,  when  ho  lias  made  the  injection,  the  surgeon 
is  all  hut  helpless.  There  can,  I  conceive,  be  very  few  aneurisms  which  can 
safely  be  ti'cated  by  coagulating  injections,  which  cannot  be  less  dangerously 
trejited  by  other  niethods. 

Iktrodittiox  of  Foreign  Bodies^. — Tlie  introduction  of  solids  into  the  sao 
is  a  method  whicli  originated  with  the  late  Charles  Hewitt  Moore»  of  the 
Middlesex  Hospital,  in  1864.^  He  selected  for  this  experiment  a  case  of 
Jioj>eles6  thoracic  aneurism,  intnxluced  into  the  sac  aline  eanula, and  through 
that  tube  passed  into  the  cavity  twcnty-eix  yards  of  tine  iron  wire.  The  ope- 
ration was  easy,  and  almast  painless;  the  hemorrhage  slight;  but  the  etiect 
injurious.  Inflammation  of  the  sac  and  of  the  surrounding  partj?,  certain 
embolic  infurctions  of  the  kidney,  great  jwiin,  and  death  on  the  fifth  day,  is 
the  summing  up  of  the  case. 

In  1873,  l)r.  Levis,  of  Philadelphia,  slightly  modified  this  procedure  by 
using,  instead  of  fine  wire,  horse-hair.'  The  aneurism  was  of  the  right  subcla- 
vian artery.  The  patient  die<l  in  four  days.  At  the  autop63%  the  horse-hair 
was  found  behind  the  upr»er  lobe  of  the  lunc^,  the  aneurism  being  ruptured. 
''On  dividing  the  up{)er  lobe  of  the  right  Tung,  there  was  found  a  mass  of 
black,  clotted  blood,  behind  it  and  extending  beyond  the  line  of  the  ribs,  ospe- 
rially  in  the  axillary  region  immediately  below  the  clavicle,  nearly  two  inches. 
In  the  upper  portion  of  this  soft  clot  a  dense  wliite  clot  was  found  attached 
around  the  lower  aneurismal  openuig  in  the  subclavian-  La  the  posterior 
part  of  the  fibrinous  clot  were  found  tlie  horse-hail's." 

In  ^'ovemljcr,  1873,  Mr.  Bryant  treated  in  the  same  way  a  pojditeal  aneurism 
which  had  resisted  pressure,  passing  into  the  tumor  about  twenty  teet  of 
hoi"so-hair  while  the  femoral  was  conipit-^isai.  '^The  leg  was  bjuidagwl  with 
rotton-wool.  The  anterior  tibial  could  be  felt  pulsating.  Half  an  hour  after 
the  o|>eration,  the  pulsation  had  diminished."*  The  patient  survivc^il  four 
days,  the  proce<lurc  apparently  not  contributhig  to  death  as  much  as  did  a 
heart  atlVction,  and  the  pixivioun  very  zealous  compression  for  over  one  hun- 
dred lumiu  The  sjic  was  foun<l  partially  filled  with  clot  mixe<l  up  with  horse- 
hair, but,  as  a  month  l^etbre  death  it  had  been  noted  that  there  was  much  clot 
iu  the  sac,  there  is  plainly  difficulty  in  ascribing  to  the  pressure  and  the  horse- 
hair their  respective  shares  in  the  local  and  general  result 

nie  introduction  of  needles  is  u  method  which  dates  from  the  time  of  Sir 
Everai-d  Home  (1796),  who  added  heat  to  the  mere  acupuncture.  And  the 
tendency  of  blood  iu  slow  motion  to  c*>agulate  upon  any  solid  against  which 
a  mitigated  current  may  play,  has  induced  many  well-known  surgeons — 
Velpeau,  Pravaz,  Agnew,  and  others — to  try  this  mctliod,  but  without  much 
practical  result.  Tlie  most  suctressful  luise  is  that  of  Dr.  Macewem*  The 
aneurism  was  of  the  popliteal  artery ;  i>res8ure  had  Ix^u  but  partially  successful ; 
a  fine  needle  was  intnxluced  and  movctl  every  ten  minutes  for  one  hour,  during 
which  time,  and  tor  fifteen  minutes  longer,  pressure  was  continuetl.  It  is  to 
be  oliserviM.!  that  the  influence  of  the  needle  is  in  this  t^sc  doubtful ;  nuinv 
an  aneurism,  which  had  previously  resisted,  has  been  cured  by  the  last  half 
hour  or  bo  of  pressure.  Mr.  Heath,*  after  umputatiuij  without  lH.'nefit 
at  the  shoulder-joitit,  hi  a  case  of  subclavian  aneurism,  use^  acupuncture,  but 

■  Medico-Cbirurgic&l  TrauMctionB,  vol.  zlvii.  p.  136.  I  beUere  some  att«mpU  bad,  in  earlier 
yeara,  beeu  made  to  core  aneurUm  bv  paasiug  Into  the  aac  yery  fine  iroD-dafit  or  iron-ftlinga. 

■  Philadelphia  Mnlical  Tiinei^.  Marcli  28,  1><74. 

■  Patholo^irAl  Trnnsnrtioii,  1877,  p.  103.  •  Lanc«t,  toI.  ii.,  1876,  p.  184, 
'  Mtxlico-Chirurgical  Trntiflactions,  vol.  Ixiif.  p.  71* 
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without  good  result;  he  introduced  six  needles,  each  pair  crossing  in  the 
flac,  and  left  them  for  four  days.  lu  his  paper  he  says  that  Mr.  Marshall  has 
<Hi  more  than  one  occaaion  thus  produced  temporary  clotting  to  a  considerahlc 
extent.  Conetantin  Paul'  also  employed  needles,  but  kept  them  in  only 
fifteen  minutes  on  one  day,  and,  after  three  days  interval,  one  and  a  half  hours; 
and  then,  after  three  weeks,  repeated  the  same  two  punctures.  The  l>enetit 
was,  he  affirms,  very  considerable.  Bacelli*  advocates  the  introduction  of 
veiy  fine  watch-springs  which  he  believes  would  provoke  coagulation,  and 
then  become  oxidizeaand  pulverized,  and  strengthen  the  clot,  but  his  two 
cases  terminated  fatally  without  any  apparent  benefit. 

Thus  a  great  number  of  substances  nave  been  introduced,  some  of  which 
ire  not  even  here  named.    No  surgeon  would  choose  such  treatment  if  any 
more  efficacious  and  more  direct  means  were  applicable,  but  in  certain  cases, 
vheu  nothing  else  could  be  efiected,  some  foreign  substance  mi^ht  be  em- 
ployed; I  should,  however,  strongly  deprecate  the  use  of  iron  wire,  norse-hair, 
w  such  coarse  solids,  pushed  irrecoverably  into  the  body  of  the  aneurism ; 
Bone  of  the  patients  on  whom  this  was  done  lived  long  afterward ;  of  course, 
aame  clot  was  found  about  the  coils,  but  inflammation,  suppuration,  or  even 
boTBting  of  the  sac  are  all  complications  to  be  considered. 

CrALVANO-puscTURK. — Electrolysis  or  galvano-puncture,  as  the  method  may 

indifferently  be  called,  was  intn>duced  into  England  by  Benjamin  Phillips, 

in  1829,  as  an  improvement  on  Everard  Home's  idea  of  coagulating  the 

"blood  of  an  aneurism  by  means  of  heated  needles.    But  his  proposition  met 

inth  no  consideration.    Shortly  afterwards,  in  France,  M.  Alphonse  Gueranl 

SQ^^t«d  to  M.  Pravaz  the  same  idea,^  and  that  physician,  accepting  it  with 

enlEasiasm,  established  the  method,  which  has  been  carried  out  and  perfected 

more  especially  b^  Ciniselli,' and   in  England  by  Duncan,  Eraser,  Poore, 

ttid  Althans.    It  is  thus  to  be  carried  out    The  batterv  must  be  of  large 

tottion  and  small  intensity,  that  is,  should  have  a  goodly  number  of  small 

elements ;  the  machine  of  Stohrer,  or  the  Leclauche  oattery  as  arranged  by 

M.  Foveaux,*  answers  very  well,  or  better  still,  since  in  it  the  amount  of 

homersion  can  be  regulated,  the  Foveaux-Smee  arrangement. 

There  should  be  either  several — from  four  to  six — verv  thin  needles  arranged 
iQa  lash  on  a  subdivided  conducting  cord,  or  one  steel  needle,  on  a  single  or 
on  both  poles ;  in  either  case,  the  needles  must  be  well  insulated  down  to  a 
<l)ort  distance  from  the  point 

Thus  far  all  are  agreed ;  but  beyond  this  the  galvanists  differ — one  choosing 
Jo  insert  the  negative,  another  the  positive,  a  third  both  poles;  if  one  only  be 
fitterted,  the  other  ought  to  be  applied  to  the  skin,  but  not  over  the  sac,  by 
^na  of  a  wet  sponge.  From  the  negative  pole,  especially  if  used  alone,  a 
feoA  composed  of  gas  bubbles  suspended  in  a  very  soft,  loose  clot  is  formed. 
?rom  the  positive,  a  firmer,  blackish,  but  small  clot  is  produced,  and  there  is 
*l8o  formed*  a  black  fluid,  which  appears  to  be  produced  in  considerable 
<)uantity,  in  appearance  and  consistence  like  thin  tar.  If  a  patient  is  to  be 
subjected  to  this  treatment  (and  I  need  hardly  say  that  only  internal  aneu- 
limns — scarcely  any  other  than  intrathoracic — are  suited  for  its  adoption),  he 
Kktist  be  in  bed,  and  semi-recumbent,  and  should  not  have  chloroform  or  ether, 

>  Gaxette  d«fl  Hdpitaax,  No.  54,  1879. 

*  Balletin  de  VActidimw  de  MMeoine,  1878. 

'  Uttre  de  H.  Pravax  sur  rAcapunctare  de  M.  Velpeau.    Gazette  M6dicale  de  Paris,  Janvier  8, 

*  Salla  elettro-pantura  nella  cura  degli  Aneurism!,  1866,  and  a  later,  2d  edition. 

*  Of  the  well-known  firm  of  Weiss. 

*  Br.  John  Doncan.     British  Medical  Journal,  May  20,  1876. 
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but  may,  as  Dr.  Poore'  has  pointed  out,  be  somewhat  imn-otized  by  tlie 
byix)derniic  use  of  morphia.  Tlie  needles,  and  I  myself  prefer  to  employ 
both,  dhould  be  oiletl  and  inserted  with  a  quick  but  not  strong  thrust,  am 
wheu  non-contact  of  tlie  two  within  the  tumor  has  been  verified,  the  battel 
is  to  be  ei»nnected.  The  effect  on  the  pulse  and  vital  jjowers  must  be  watcht 
and,  unless  untoward  appearances  arise,  the  use  of  galvanism  may  be  coi 
tinned  for  one  or  even  for  two  hours,  provided  that  no  redness  apj>ear  around 
the  punctures.  If  both  poles  have  been  inserted,  the  unguarded  end  of  the 
positive  needle  will  have  been  almost  entirely  dissolved  away  in  the  tunc 
ulx»ve  given,  if  the  action  have  been  suflieieutly  stnnig.  Removal  of  tl 
needles  must  be  effected  with  great  gentleness,  so  as  to  disturb  as  little 
l^K>8eible  any  clot  that  may  have  formed  upon  them,  and  so  as  to  avoid  aL 
any  rending  which  might  be  produced  by  the  needle-point,  which  will  pose) 
bly  have  been  roughened  by  the  solvent  action  of  the  galvanic  current. 

The  immediate  result  is  nearly  always  a  certain  increase  in  the  liardueejs  of 
the  tumor,  and  a  certain  diminution  of  the  pulsation ;  or  at  least  this  feels  more 
distant.     The  next  thing  is  nearly  always  that  these  apparently  favorable 
signs  disappear.     The  clot,  if  any,  which  is  formed  by  the  galvanic  current 
is  UHuully  a>s  evanescent  as  the  will  o*  the  wisp. 

Ciuiselii  gives  the  following  table  :* — 

Aneorlsm  of 

Aorta,  

Innominaie,  Carotid,  and  SubclaTtan,     . 

External  Uiac 

Femoral,  Popliteal,  and  Brachial,  .... 
Bnaller  VvhshU,      ....... 

Total, 


Ko.  of  Cafe«i. 

Cum. 

b«Mb». 

37 

3 

13 

6 

2 

0 

26 

16 

S 

8 

0 

86 


32 


12 


a  table  which  I  confess  to  roffanling  with  conBiderable  doubt,  not  as  to  tl 
veracity  and  gotnl  faith  of  the  atithor,  but  as  to  the  interpretation  of  the 
suits.     I  do  so  because  of  five  patients  whose  cases  are  recorded  in  a  lal 
commimieation,'  three  di<l  not  even  seem  to  have  been  benefited,  one  did 
seem  for  a  few  days,  one  went  from  care,  apparently  much  benefited,  but 
turntHl  within  a  month,  and  died  almost  immediately  from  asphyxia.     StiK 
more  recently,*  Dujanlin-Beaumetz,  in  relating  to  the  Societe  Chirurgicale  a 
case  of  aortic  aneurism  which   he  had  treated  unsuccessftill}'  by  galvant 
puncture,  quoted  a  letter  I'eceived  from  Ciniselli,  whence  the  following  stj 
tistics  are  extractetl.     Of  29  cases,  in  11  the  relative  improvement  had  hist* 
4  years,  37,  33,  21,  17, 16,  7,  7,  6,  4,  1,  months.      In   7  others  it  had  last* 
28,  16, 12,  8,  6,  3,  3,  mouths,  and  still  continued.    In  11,  there  had  been 
improvement. 

Experience  in  other  countries  has  been  leas  fiivorable,  as  shown,  for  ii 
stance,  by  the  table  given  by  Dr.  Poore:* — 


AaeurlMia  of 
Thoracic  Aorta.         •        . 
Innominate, 
Subclavian,  3d  Part, 
Vluar. 
Femoral,* 


Jf  o.  of  CaM*. 
8 


'  KloctricitT  in  Me<1iclne  and  Surgery,  p.  253. 

'  Sulla  e1ttttro>punlura  nella  cura  di>g1i  AnfuHaml. 

*  Sopra  aloan«  Am^uriami  della  Aorta  toracica  onerrate  dopo  U  1870. 

*  Union  MMicale,  No.  13t),  1877.  •  Op.  «it.. 

*  This  ca<ie  baring  be«*n  treated  by  pressure  oombiued  with  electro-puuc(ur«»  rsn 
ful  to  which  tho  cure  U  du«. 


».  25S. 
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Taking  what  later  (after  1877)  records  are  available,  I  find  8  cases.    Of  the 
aevenJ  patients. 

4  died  during  treatment,' 

1  WM  not  improved,  and  died  in  13  months,* 

2  were  benefited,  bnt  not  cnred,* 

1  was  oured*  or  greatljr  benefited. 

The  anenrisms  best  adapted  to  this  treatment  are,  undoubtedly,  those  about  ■ 
the  upper  part  of  the  aorta,  which  are  not  very  large,  but  which  have  already 
perforated,  or  at  least  pushed  forward,  the  chest  wall.  Merc  fusiform  dilata- 
tions are  probably  quite  beyond  hope  of  benefit,  since  the  blood  must  in  them 
sweep  past  the  needles  too  rapidly  to  be  afiected  by  the  galvanic  current.  A 
ssocolated  aneurism  with  a  protruding  diverticulum,  or,  still  better,  one  that 
is  set  like  a  bud  on  the  vessel,  and  has  not  too  large  a  mouth,  so  that  the  cir- 
culation may  be  somewhat  slow,  is  certainly  the  most  hopeful  fornd  for  this 
treatment,  because  in  such  a  sac  the  retarded  current  afifords  to  the  galvanism 
florae  chance  of  producing  a  clot  which  may  afterwards  extend,  and  which 
is  less  likely  to  he  washed  away. 

The  dangers  of  galvano-puncture  are  bleeding  from  the  needle  punctures 
(hardly  to  be  regaraed,  unless  very  large  needles  have  been  used) ;  Ibrmatiou 
of  an  eschar,  or  of  an  abscess,  between  the  skin  and  sac ;  infiammation  of  the 
sac ;  embolism  ;*  and  sudden  depression  of  the  vital  powers — but  in  truth 
none  of  these  save  embolism  are  very  imminent  or  potent. 

We  cannot  quit  this  subject  without  staying  to  consider  the  two  parts  of 
which  the  treatment  consists,  namely,  the  galvanic  current  and  the  foreign 
body,  as  likewise  the  possibility  that  the  presence  of  the  needle  has  as  mucli, 
perhaps  more,  to  do  with  the  benefit  when  it  accrues,  than  has  the  galvanism. 
If  Messrs.  Heath,  Marshall,  Macewen,  and  Paul,  are  correct  in  their  statements, 
ve  have  evidence  of  about  an  equal  rate  of  benefit  on  the  introduction  of 
needles,  whether  or  no  they  be  connected  to  a  battery."  M.  Paul,  in  his  paper 
above  quoted,  asserts  that  the  benefit  in  either  form  of  treatment  is  not  due 
to  coagulation,  but  to  an  inflammation  of  the  aneurismal  wall  which  thus 
becomes  thickened. 

Pakkkchybiatous  Injection  of  Erootine. — In  connection  with  the  treatment 
by  injections,  another  method  may  be  mentioned,  which  does  not,  however, 
um  to  effect  a  cure  by  directly  producing  coagulation,  but  is  rather  a  topical 
application  of  strictly  medical  measures.  The  parenehymatous  injection  of 
iptim  was  introduced,  in  1869,  by  Langenbeck,  who  exhibited  two  cases  so 
treated  at  the  Berlin  Medical  Society,  He  prefaced  his  remarks  with  these 
words:— 

'^It  is  well  known  that  in  obstetric  medicine  the  secale  comutum  is  a  very 
Suable  remedy;  it  acts  by  stimulating  and  calling  tbrth  uteiine  contractions, 

'  Two,  Thoracic  Aorta.     Drnmmond.     Lancet,  Aug.  9,  1879. 
Ootf,       «<  "         Gardner.     British  Medical  Journal,  July  19,  1879. 

One,  Abdominal  Aorta.  Houdan.     Ljon  Mddicale,  No.  4,  1879. 
'Omboni.     The  case  is  described  as  improved,  but  it  is  not  easy  to  see  in  what  the  improve- 
*«it  consisted.     II  Raccoglitore  Medico,  Febbr.  1877.     (Thoracic  Aorta.J 
'  Carter.     Lancet,  Nov.  30,  1878.     Boucqaoy.     Progrte  M6dicale,  No.  4,  1879. 
'  Verradini.    Oazetta  Med.  Ital.  Lomb.  No.  3, 1878.   A  very  rapid,  apparent  cure  (24  minutes)  ; 
iva&d  rest  afterwards.     Relai»e  in  10  weeks  ;  same  treatment  again  produced  seeming  benefit, 
*hich  was  of  longer  duration. 

'  Dr.  CUfford  AUbutt  found  in  a  case  of  subclavian  aneurism  the  opposite  carotid  obstructed. 
BriL  Ifed.  Jonm.,  May  20,  1876. 

'  Since  this  was  written,  a  case  has  been  reported  in  the  Lancet,  Oct.  22, 1881,  of  an  aneurism, 
niW  aortic  or  aorto- innominate,  greatly  benefited  or  perhaps  cured  by  electro-puncture.  The 
nipxm  who  reports  the  case,  himself  observes  that,  after  using  the  Stohrers  battery  for  an  hour, 
W  tcftted  the  current  on  his  forehead,  and  found  it  almost  nil,  and  that  therefore  the  result  may 
^ve  b«en  attributable  to  the  mere  preflenve  of  the  needles. 
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and  thus  is  also  a  hroraoRtatic  in  })08t-partum  hemorrhage.  Hence  we  may 
conclude  that  ergot  act^  on  organic  inuHcular  libix.*,  causing  their  contmctiou ; 
it  was  these  considerations  that  induced  me  to  employ  the  injection  of  ergot 
in  a  case  of  aneurism."'     The  material  used  was  the  aqueous  extract  of  Bon- 


jean, 


Ums  diluted  :- 


Extract  of  ergot,  2^  parts. 
Rectified  t-pirit. 
Glycerine,  of  each,  7  p&rt^. 

He  began  with  0.03  gramme,*  and  from  the  6th  of  January  to  the  17th  of 
February,  about  two  grammes  of  ergotine  were  injected,  in  dosed  varving  from 
0.03  to  0,18  gramme,  at  intervals,  as  a  rule,  of  three  days.  An  ordinary  hyj^to- 
dermic  syringe  was  employcni^  and  the  fluid  was  placed  under  the  skin  cover- 
ing the  aneurism.  In  the  first  cast*,  one  of  subclavian  aneurism,  there  was 
much  intprovemcnt,  considerable  diminution  botli  in  siy.e  and  pulsation  liaving 
occurred.*  Pain,  too,  almost  entirely  disappeared,  so  that,  even  after  the  first 
injection,  the  patient,  who  had  been  very  sleepless,  and  who  tliought  that  the 
medicine  was  a  narc'otic,  expressed  himself  as  greatly  pleased  at  having  passed 
a  tiuiet  nit^ht. 

LangeuTjeck's  second  case  was  one  of  aneurism  of  the  radial,  as  large  us  a 
hazel-nut,  in  which,  after  a  single  injection  of  ergot,  the  tumor  disappeared! 

In  1871,  Dutoit,  of  Berne,  published  a  successful  case  of  combined  pressure 
and  ergotine  injection,  in  subchivian  aneurism,  using  fifteen  injections  in  thirty- 
seven  days,  commencing  with  half  a  grain,  and  ending  with  thi-ee  grains.* 

Another  case  is  recorded  b}^  Mr.  Carlin.' 

Thus,  although  tliere  are  to  be  found  scattered  in  journals  and  reports  a 
great  many  instances  of  ergotine  injection,  unproductive  of  any  benefit,  yet 
we  have  clear  evidence  of  ita  occasional  advantage.  Certain  cases  of  aneu- 
rism, as,  for  instance,  some  of  the  subclavian,  especiall}*  on  the  left  side,  are 
in  such  condition  and  so  placed  that  any  more  active,  direct  trc«.tment  is  inaf>- 
plicable,  or  fraught  with  cotisiderable  danger,  while  medicine  and  rest  riro- 
duce  no  salutary  eftect.  Under  such  circumstances,  the  surgeon  is  glaa  of 
any  prowMlurc  which  seems  to  afford  some  rhinuv,  Ijowever  remote,  of  benefit. 
The  ergotine  injection  must  thus  take  its  place  among  the  resources  of  sui^ry, 
but  if  any  other  means  can  be  empIoye<l,  too  much  time  must  not  be  wasted 
upon  such  treatment,'  It  is  to  be  renmrked  that  in  all  the  successful  cases, 
more  cspeciallv  in  those  of  Langcnbeck,  very  considerable  benefit  followed 
the  first  injectmn ;  licnce  we  may  conclude  that,  uidess  such  mlvantage  be 
quickly  manifested,  we  may,  after  two  or  three  repetitions,  discontinue  the 
plan  as  useless. 

The  formula,  as  used  in  England,  may  be  thus  given : — 

Extract  of  epurred  rye,  1  part. 

Rectified  spirit. 

Glycerine,  of  each,  1^  parts. 

I  Berliner  klinisofae  Woohensohrift,  1869,  No.  12. 

'  1  gramme  is  eqn&l  to  15.432  graiiui,  so  that,  the  doae  of  the  extract  majr  Tary  from  gr.  as.  to 
gr.  iij. 

*  I  hare  not  been  able  to  find  any  further  report,  and  know  not  if  the  man  entirely  recorered. 

*  Archlv  fiir  kllnische  Chirurgle,  Bd.  xii.  S.  1070 ;  this  case  is  again  ruferred  to  [n  connection 
with  subclavian  anuurit>m.  Diitoit's  solntion  was  made  thus  :  Boujean's  watery  extract  of  ergot, 
5J  ;  Spirit,  glyct-rinp,  of  each,  5'iJ-  Langnnb^nik  attribntea  thf>  alwfnce  of  ftymptoma  of  poison- 
fng  to  the  fact  that  the  aqneoufl  tnilntion  contains  none  of  tlie  ethereal  oil  resident  in  spurred  rye. 
The  Unitoil  States  Dispensatory  wuuid,  in  its  fluid  extract  of  ergut,  have  do  such  iugredieuta  ;  that 
of  the  British  Pharmaoopcsia,  lieing  made  with  ether,  would  include  it ;  yet  both  I  and  others 
hare  ascd  onr  English  preparation  without  such  erila  aa  vertigo  and  sickneaa. 

*  Lancet.  Nor«iul>er  30,  1878. 

*  A  coAe  is  related  in  the  Memorahjlin.  No.  10,  1874,  in  which  aft«r  a  long  time  had  been  em- 
ployed in  the  U8e  of  ergotine  injeciioua  for  femoral  aueurhuu,  they  prored  uaelees  ;  a  few  hours^ 
digital  corapr<*ssion  cured  the  diseasv. 
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Of  this,  from  ten  to  fifteen  minims  may  be  injected  in  close  proximity  to, 
bat  not  into,  the  sac. 

The  third  class  of  methods,  viz.,  those  which  mitigate  or  suppress  circulation 
through  the  affected  vessel,  are  by  fiir  the  most  important,  since  they  are  the 
inofit  successtuL 

Manipulation, — The  procedure  first  devised,  practised,  and  named  by  Sir 
L      William  Fergusson  "manipulation,"  rests  upon  the  spontaneous  cure  by  dis- 
placement and.  impaction  ot  clot — a  mode  which  has  been  shown  (p  405)  now 
ud  then  to  occur.    Sir  William,  in  two  well-known  cases'  of  subclavian 
loenhsm,  displaced  by  external  pressure  with  his  thumb  a  certain  quantity 
of  the  clot  which  lined  the  aneurisms.    In  the  one  ease,  pulsation  in  the 
WBselB  below  ceased,  but  only  for  a  few  hours ;  after  two  attempts  the  tumor 
ns  unafiected,  and  eight  months  after  it  burst.      In  the  other  there  was  no 
cbange.    A  year  afterwards  direct  pressure  appeared  equally  unavailing ;  the 
mu  went  to  sea,  and  in  yet  another  year  came  back  with  the  aneurism  sol- 
idified.   Now,  since  displacement  and  impaction  of  clot,  whether  fortuitous 
or  induced  by  art,  must  needs  be  a  rapid,  almost  a  sudden  event,  we  cannot 
pcaribly  ascribe  the  cure,  verified  two  years  after,  to  the  manipulation,  nor, 
indeed,  to  the  pressure.    The  most  important  point  in  both  these  cases  is, 
tliat  the  patients  suffered  certain  severe,  even  dangerous  ncrvensymptoms — 
tlie former  merely  temporary  confusion  and  giddiness,  the  latter  hemiplegia; 
tlie  clot  had  gone  the  wrong  way,  and  too  lar,  namely,  up  the  carotid.    So, 
afclao,  we  find  two  cases  in  which  the  examination  for  diagnostic  purposes  of 
carotid  aneurism  produced  paralysis  and  death.'    On  the  other  band,  three 
caw  recorded  by  Mr.  Teale,  Dr.  Blackman  (femoral  aneurism),  and  Mr.  Little, 
ofDon^al  (right  subclavian  aneurism),  were  successful;  but  in  the  first  two, 
PRttaie  having  been  likewise  employed,  the  share  which  manipulation  may 
«iTe  had  in  the  cure  is  doubtful.    Mr.  Little  employed  no  other  treatment ;  no 
feftbral  symptoms  supervened.    On  the  third  day  the  vessels  beyond  pulsated 
txae  feebly;  on  the  tenth,  not  at  all.    The  tumor  gradually  solidified  and 
<^Bised  to  throb.    On  this  one  fortunate  and  in  no  way  ambiguous  case  we 
''ttirt  avoid  building  too  large  a  superstructure. 

Hie  mode  of  operating  is,  first,  by  gentle  but  continued  pressure  to  empty 

4e  aac  of  its  fluid  contents,  and  then,  with  a  brisk  movement,  to  rub  the  two 

*wieB  of  the  aneurism  sufiiiciently  forcibly  together  (Mr.  Teale  kneaded  the 

fcftoral  aneurism  a  good  deal);  and  it  is  well  to  endeavor  to  direct  any  lamime 

*luch  maybe  detached  towards  the  distal  mouth  of  the  tumor,  if  it  be  of  the 

ftiaiform  variety  and  have  two  mouths.    After  this  has  been  done,  the  result 

>*  mere  chance.    It  may  be  for  good,  if  the  loosened  clot  be  of  just  the  size 

*nd  form  to  block  the  mouth  of  the  sac,  or  if,  as  I  suspect  in  Little's  c-ase,  it 

be  only  semi-detached,  and  gradually  attract  more  fibrin.     Sometimes,  as  in 

^ergusson's  case,  a  promise  of  benefit  may  entirely  disappear  in  a  few  hours. 

^OT  aneurism  about  the  limbs,  any  one  of  the  methods  about  to  be  described 

"Would  be  preferable,  as  more  reliable  and  less  likely  to  prove  imurious.    For 

•neurisms  of  the  carotid  no  such  method  should  be  triwl.    There  is,  too, 

1     ^  both  right  and  left  subclavian  aneurism,  undoubted  danger  of  cerebml 

I     «nbolas  by  way  of  the  vertebrals,  and  in  the  fonner  case  by  the  carotid  also, 

■  nnoeaback  flow  of  the  stream  probably  takes  place  while  manipulation  is 

■  C^OQ.   In  certain  inguinal  aneurisms,  other  means  being  almost  precluded, 
M    deprocedure  may  be  attempted. 


>  Hed.-Chir.  Trans.,  vol.  zl. 

*  yirohow*B  AtoMt,  Bd.  xi. ;  Medical  Times  and  Gazette,  1859,  vol.  i. 
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Compression. — The  various  methods  of  einploj'ingcorapresMon  for  the  curfr 
of  aneurUin  may  bo  oouvcuieiitly  divided  iiito  (1)  direct  i.*oiuprt's.sioii,  that  is, 
upon  the  tumor  itself;  (2)  iiKrn*tH^tconi]>i*eiision,  timt  is,  ujxni  the  artery  above 
or  below,  these  varieties  being  termed  respectively  proximal  and  distal ;  (3) 
general  compression,  that  ia,  pressure  exerted  upon  the  whole  limb;  and  (4) 
eompreasiou  by  means  of  flexion. 

Direct  Comprkssion. — Of  direct  compression  T  sliall  say  but  little  here. 
Ileister,*  in  1744,  seems  to  have  been  the  first  surgeon  who  formulated  thitj 
iaethod,and  Guattani,'  the  first  who  had  some  sueces:*,  more  eHpeeiallv  in  such 
aneurisms  as  occur  at  the  Ix^nd  of  the  ellK>w,  a  frequent  sequel,  at  tliat  time» 
of  accidents  in  veneset^tion.  Guattiini's  method  was  more  particularly  by  the 
use  of  the  bandage  and  com|trc-Ka;  Ileister,  the  mechanical  tendency  of  wliorfc 
mind  is  still  well  known,  invented  various  forms  of  tourniquet,  among  others 
a  progenitor  of  our  modem  '*  ring-tourniquet."  No  doubt  some  of  the  per- 
severing eli'ortH  which  those  surgeons  have  recordetl,  would  have  had  better 
chance  of  success  had  they  been  inoi-e  moderate.  The  endeavor  entirely  to 
empty  and  keep  emptv  the  sac,  or  totally  to  elimuiate  pulsation,  led  to  various 
forms  of  accident,  such  as  rupture  and  sloughing,  and  in  a  number  of  caaes  to 
refusal  any  longer  to  submit  to  treatment. 

Four  cases  of  cure  by  this  means  are  recorded  by  Ciniselli,"  Brunker,* 
Holmes,'  and  Buckminster  Brown.* 

Case  XI Ciniselli's  case  was  one  rather  of  wounded  carotid   limn  oJ*  aneurism;  a 

sponge  waa  appLit^d  witli  a  flannel  biinilage  around  the  nvvk,  iind  therefore  could  only 
have  exerted  very  litth*  pressure,  at  first  for  from  seven  to  eight  hours,  and  towards  the 
end  for  fil'teeu  huura  daily.     In  ninety-seven  days,  pubatiou  of  the  tumor  ceased. 

Case  XII. — Dr.  Brunker*t)  patient,  n  man  aged  32.  had  been  under;;oing  severe 
bodily  labor,  and  was  admitted  into  the  InHrmary^  August  2U,  1839,  with  a  rather 
large  poplit«ul  aneurism  ;  he  was  placed  at  entire  rest,  with  low  diet.  '■'  Two  day^^ 
after  admiiision,  u  piece  of  dry  sponge  was  placed  over  the  aneurism,  and  retained  mi" 
situ  by  a  roller  rather  loosely  applied."  On  the  27th  of  the  same  month  (the  bandage 
does  not  Kcem  to  have  been  disturbed  or  renewed  in  the  interval  of  (ive  diiys),  *'  I  was 
greatly  surprised  to  tind  the  tumor  much  diminished  in  size,  and  that  no  pulsation  could 
be  discovered  in  it."  The  eflect  of  a  simple  sp^>nge-pad  placed  loosely  on  such  a  tumor 
could  have  been  nothing,  even  had  the  bandage  been  kept  up  to  its  original  rather 
loose  condition  ;  the  cure — spontaneous,  or  by  real  and  diet — hap{>ened  to  coincide,  in 
point  of  time,  with  the  local  application. 

Case  XIII In  1875  Mr.  Holmes  treated,  at  St.  George's  Hospital,  a  small  subcla- 
vian aneurism  by  binding  into  the  supra-clavicular  space  a  hollow  India-rubber  ball  of 
due  size  filled  with  air.     Gradual  consolidation  took  place  in  about  eight  weeks. 

Case  XIV. — Dr.  Buckminster  Brown,  of  Boston,  applied  direct  pressure  to  a  large 
femoral  aneurism  ;  this  at  first  was  effected  by  weif^bis  of  from  10  to  24  pounds  while  the 
patient  wtis  in  bed,  and  afterwards  by  a  pad  nnd  belt  while  he  went  about  and  attended 
to  his  business.  The  iineurism  was  cured  in  ^iK  years,  and  the  man  lived  nearly  six 
years  afterwards,  dying  ultimately  from  an  independent  disease. 

It  18  neceseary  to  use  ^^reat  caution  in  the  seleetion  of  casoB  for  tbis  plan  of 
treatment;  one  certainly  wotiM  not  rccoinnietid  it  for  aneuri^inw  on  partiS  of 
a  limb  where  proximal  pre8Hurc  or  otber  nioiuw  coulii  be  employed.  In  sub- 
clavian cases,  one  wonid  in  preference  choose  those  cases  in  wnich  the  sac  pro 

*  HniHer,  Dianertatin  Med.-Chir.  de  geiiuum  struotara  eoramquu  tnorbia. 

*  Guaitani.  Dtfexteniis  ant^urysmatlbus,  etc. 
>  Annali  UniporsAli  rli  Modiomn,  lSti7,  p.  3M. 

*  Britlah  and  Fnruign  MudxChirurg.  Rnviow,  Jan.  1840. 

*  Lancet,  F«b.  12.  1876.  «  Boston  MedicAl  and  Surgical  Jonntal.  1875. 
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trudeil  upwunls  ami  fonvnnls,  ami  cortaliily  would  iivoul  tliOi^e  in  which  it 
-exteudeil  towanJ*  the  huig.  L)iroct  presriiin-  f^htudd  very  mrcly,  il'  ever,  be 
utietl  u]X)n  the  oxtornal  protrusion  of  an  int^ath^^^al7i(•  Hneurism,  bccauw  it 
<^!i  do  no  good  in  promoting  cure,  but  chiefly  bciiiuHe  that  imrtion  of  the  sac, 
yielding  to  each  puliation,  serves  as  a  t*ort  of  Sipnng,und  thus  relieves  intemjil 
part5  from  eufferuier  the  full  force  of  tlie  bl«Kxl-wave, 

When,  in  suitable  cnsen,  direct  pressure  is  ur^ed,  \U  action  on  the  Bkiuniust 
be  !*eduloudly  watched,  and  any  nign  of  inflammation  or  any  appearance  of 
blood  must  warn  the  surgeon  at  once  to  diacontinue  its  employment.  Suppu- 
ration between  the  skin  and  the  sac,  ulceration  on  the  surface,  and,  above  all, 
u  slough  over  the  aneurism,  would,  in  all  i«iN)bability,  prove  fatal,  and  would 
iit  the  least  be  dangerous  and  cmlKirras^iiig  coini>licutionR. 

When  tiexion,  indirect  pressure,  or  ligature,  having  at  first  appeared  suc- 
eesriful  by  ccsHation  of  jiulsation,  HeeniB  about  to  fail  by  recurrence  of  th«  puW, 
^llrect  or  general  pressure  is  a  very  valuable  resource,  and  no  doubt  many 
relttpf*es  have  by  such  means  bei'U  prevented.  A  bandage  should  be  firmly, 
but  not  tightly,  applied  from  the  extremity  to  some  dist^mce  above  the  tumor, 
between  wliicli  and  the  roller,  a  piece  of  sponge,  a  curled  hormjhair  i)ad,  a 
halfn-Muiity  Indla-rubLer  ball,  or  some  other  elastic  cushion  can  bo  int4}rp08e<l ; 
the  tot'^  or  tingciri,  as  tlie  ctise  may  be,  must  be  examined  from  time  to  time, 
And  the  absence  of  commeucing  gangrene  verified. 

IsDiBECT  Compression. — Indirect  compression  is  a  eouiparutively  modem 
development  of  surgery,  for  although  in  earlier  timet*  t!ie  direct  pressure  just 
described  was  supplemented  by  the  addition  of  a  lianl  pad  beneath  the  band- 
age, over  the  artery,  it  is  elejir  that  no  definite  attempt  had  ever  been  made 
to  cure  an  aneurism  by  pressure — ^not  on  the  tumor  it.sclf,  but  on  tlic  vcflsel 
some  distance  ab<ive — until  Hunter  had  shown  that  a  check  to  circulation  at 
such  a  pla<:«  would  oblit<.Miite  the  cavity  of  tlie  siie,^ 

Pressure  then  be<jan  to  be  systematically  cmployc<l,  at  first,  as  ancillary  to 
ligature.  In  the  hi*st  quarter  of  the  ]>reseiit  century  many  attempts  were 
mwle  to  cure  aneurisms  by  this  method  alone ;  hut  they  very  generally  failed, 
not  as  much  because  the  instruments  were  imperfect,  as  because  such  prcssuro 
was  used  that  it  eitber  could  not  be  toleratetl  or  produced  eschars.  The  first 
successes  belong  to  Dupuytren,  Boyer,  and  DuIkmh.  Theyears  1820  or  1824  {wo 
need  not  follow  contmversies  as  to  jiriority),  are  the  time  when  indirect  (com- 
pression began,  thn>ugh  the  lalM)i-rt  of  I  Jublin  surgeons,  to  t^ike  a  fixed  place  in 
the  resources  of  surgery  ;  the  names  of  Todd,  M'Coy,  Cusack,  Crampton,  and 
Bellingham  are  more  t'sjH*cially  foiniected  with  the  various  instrument*, 
iirratigeraents,  and  general  regulations,  which  have  caused  this  method  to  bo 
other  than  merely  a  restjurce  when  nothing  elst;  could  he  ilone. 

Indirect  pressure  is  appli<'able  to  most  external  and  to  some  internal  aneu- 
risms ;  it  may  be  anplie<l  by  mciins  of  instrument-^,  or  by  the  fingers  of  a 
«t4ift'of  assist^mtrt.  Triese  methods  are  tormetl  respectively,  inMriuncntal  and 
di'^italy  arnl  lx>th  may  l)e  either  proxlmnl  or  distal:  the  latter,  however,  should 
oidy  be  used  when  the  former  La  anatomically  ini[)Ossible ;  it  has  furnished 
very  few  encoumging  results, 

Both  instrumeutarand  digital,  proximal  pressure  may  be  employed  in  one 
of  two  ways:  the  first,  named  "gradual,"'  is  intended  to  produce  a  partial 
4K'cInsiou  of  the  vessel,  pennitting  a  slender  stream  of  hUKj*!  to  percolate  the 
sac,  and  thus,  by  a  process  somewhat  analogous  to  that  Avhich  external  to  the 

'  Brooa  Uliors  linrd  tT>  show  that  the  primary  M<»a  of  indirpct  oomprosaion  is  French.  Boynr 
and  UuboU  h;id  the  first  suucfSsHg  in  181(1.  Kord^a  and  Hliuard's  uiittuoenKafnl  atti^mpts  wore  in 
17S8  and  1SU3  ruaptM^ttVLd/.  Frm^r'it  tixpf*rimenta,  on  which  muoh  ezoeUent  work  was  founded, 
were  publidhwi  la  XbU7* 
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boil}  is  called  "whipping,"  to  oouduco  to  the  deposit,  layer  by  hiyor,  of  active 
or  luininated  clot.  This  deposit,  if  all  proceed  in  the  ino»t  Jcftirable  Tuaiiuer, 
should,  ill  due  course,  fill  the  aneurism,  aud  Bubeequently  also  the  vessel  itself, 
up  t4)  and  down  to  the  next  considerable  brancli.  Sometimes,  however,  the 
clotting  in  the  artery  Ix'yond  the  sac  does  not  occur;  and  it  is  probable  tliat 
c^rtiun  instances  of  more  or  less  rapid  relapse  have  been  owing  to  non-oblitera- 
tion of  the  afferent  and  efferent  vessels.  The  gnidnal  method  may  be  contin- 
uous or  non-continuous.  In  the  earlier  days  of  this  mode  of  treatment,  pres- 
sure was  nearly  always  kept  up  uniutermittingly,  day  aud  night,  until  it  suc- 
ceeded or  had  certainly  failed.  Of  late,  however,  the  more  merciful  plan  of 
non-continuous  compression  is  generally  employed,'  during  periods,  and  at 
intervals,  adapted  to  the  powers  and  endurance  ot"  the  j>aticnt.  It  ia  cer- 
tainly wise  to  leave,  every  night,  from  four  to  six  hours  for  undisturlxxi  sleep- 

The  second  method,  called  *'  sudden,"  or  "  rapid,"  attempts  to  do  in  a  certain 
number  of  minutes,  or  perhape  of  hours,  what  hy  the  gradual  method  is  done 
during  days  or  weeks ;  in  certjiin  ]>arts  of  the  body,  notably  the  abdomen,  this 
is  the  only  available  means  of  making  pressure ;  but  it  muv  also  be  useil  for 
external  aneurisms.  The  nid  of  an  anH?sthetic  (but  complete  amesthesia  is 
not  needed)  is  usually  invoked,  and  then  by  means  of  the  fingers,  or  some 
compressor  adapted  to  the  nart,  <M>in]>lete  occlusion  of  the  vessel  is  effecte^l, 
until,  if  success  is  to  be  obtiiined,  tlie  tumor  may  be  felt  to  become  solid. 
Tlie  pressure  is  then  somewhat  relaxed,  but  is  not  to  be  entirely'  abrogated 
for  a  period  of  at  least  ^ye  hours.  For  the  clot  which  is  produced  suddenly^ 
by  complete  stagiiatiou  of  the  bkxxl,  is  necessarily  of  sotTt,  loose  consistence; 
a  mere  coagulation  of  fibrine  an<l  corpuscles,  inclosing  in  the  meshes  a  quan- 
tity of  serum.  After  a  time,  this  semi-solid  contracts  centripetally,  and  the 
fluid  becomes  squeezed  out  into  the  circumference,  that  is,  between  the 
coagulum  and  the  sac.  It  is  to  be  supi>osed  tliat,  if  no  blo<Kl-<'urrent  reenter 
the  aneurism,  this  serum  must  become  absorl)ed,  and  the  sac  must  contract 
upon  the  already  dinntiisliing  coaguhim  ;  or  if  a  slight  stream  do  afterwards 
pass  througli  the  tumor,  active  liiuiiiiattHl  clot  may  be  formed  around  the 
|tassive  one.  But  it  may  and  does  alno  haitpen  tliut  a  relapse  will  occur;  the 
newly  entering  blood<'urreut  dissolves  or  wjishes  away  the  recent  coagulum, 
and  the  sac  is  again  filled  simply  with  fluid  blood." 

But  if  tlie  surgeon  find  that,  under  proximal,  rapid  pressure,  solidification 
in  tin*  anouriHui  is  taking  place,  he  may  entertain  stmng  hoj>es  that  by  cau- 
tious management  a  cure  may  result.  Some  dangers  are,  however,  yet  to  l>e 
c-oufidered.  Broca  did,  doubtless,  very  much  exaggerate  the  at\er  dangers  of 
passive  clot  accumulated  within  an  aneurism,  as  the  vast  number  of  rapid  cures 
by  pressure  and  by  the  Esmarch  bandage  show  ;  but  there  is  imdoubtcdly,  iii 
these  eaacs,  a  certain  ])roclivity  to  inflammation  and  suppuration  of  the  sac. 
Sometimes  the  eflfect  of  proximal  i>ri'ssure,  either  gradual  or  sudden,  is  the 
direct  contrary  to  that  w^hidi  in  intended,  viz.,  a  marke<]  and  rapid  increase 
in  the  size  of  the  aac.  It  is  difficult  to  account  for  this  pheiiomenon,  but  we 
know  that  it  is  not  very  intmiuent,  and  that  it  is  a  strong  warning  to  the 
fturgeou  to  discontinue  the  treiitment  lest  rupture  take  place.  Lideed,  this 
uutowai-d  event  has  occasiooally  occurred. 

Indircd^  instrumental  pressure  on  the  proximal  side  of  the  tumor  haa  been 
mofit  frequently  used  with  success  in  popliteal  and  in  femoral  aneurisms,  but 
has  also  proved  eflica<^ious  when  applied  to  the  bmchial,  subclavian,  aud  i!om- 


*  Soiu«t[mee  oftllcd  dU-oonttmionp. 

*  Tliis  nutwtion  of  rt'laimH  ftfit-r  Hpparent  solldiScatfoD.  prea**nU  a  liHberto  anMred  diH- 
oiilty.  I  Aiu  uot  awart*  tlint  nny  fnrU  |u;o  tf»  stiow  tlint  rlntU*d  btood  oau  \ye  rt^is!tnlre<l  in  flowing 
bliHid ;  and  ,vi*i  Mr  know  tltiit  uluu  funiieii  after  tUe  abore  uaaner  la  aueuriama  do  disappt^r 
without  produciug  triubolii^iu  uf  thu  vtnuela  bf/oiui. 
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mon  or  external  iliac  arterioj*,  as  also  to  the  alxlominal  aorta.  It  may  he  car- 
ried out  acconliii^  to  either  the  gradual  or  the  rapid  method.  The  former  of 
these  consists  iu  the  ajiplicutioii  of  some  instrument,  generally  ftorue  ingeuioua 
modification  of  the  tourniquet,  according  to  the  vessel  to  be  compressed  and  the 
fthape  of  the  part**,  witli  sufficient  force  to  greatly  diminish,  but  not  altogether 
to  suppress,  the  bhwd-currcnt  thix>ugh  the  tumor.  Generally  it  ia  mlvisahlti 
to  incloae  the  limb  below  the  point  of  pretsHure,  or,  at  leaet,  below  the  tumor, 
in  some  soft  form  of  bandage — JJomett  or  line  flannel — applied  either  in  the 
form  of  a  roller,  or  cut  into  proper  lengths  as  a  many-tailed  bandage.  Since 
the  treatment  Ls  not  intended  to  effect  any  eudden,  or  in<leed  any  very  rapid 
changes,  and  since  no  point  of  the  skin  ean  bear  continuous  pressure  for  more 
than  a  short  period,  two  places  for  ita  application  are  chosen,  two  instruments 
or  a  double-armed  instrument  being  used,  so  that  the  localities  of  compression 
can  be  alternated.  Many  surgeons  prefer,  instead  of  the  second  touniiquet, 
certain  forms  of  weight.  Three  details  of  management  are,  al)ove  all  othei's, 
those  that  most  conduce  to  success:  (I)  Regulation  of  the  pressure,  so  that  a 
continuous,  slight  stream  raa^^  go  on  througn  the  sac  ;  (2)  Avoidance  (in  some 
parts)  of  pressure  on  the  main  vein ;  (3)  Great  attention  to  preserve  and  keep 
m  good  condition  the  skiti  at  the  pomts  of  pressure. 

Few  conditions  in  surgery  vary  so  much  and  so  unaccountably,  in  different 
cases,  aa  the  tolerance  of  patients  for  the  irksomoneiW  of  confinement  to  bed  and 
the  retention  of  one  attitude.  Nor  must  it  he  taken  for  granted  that  all  the 
ordinances  of  the  sui^eou  are  to  the  letter  carried  out,  or  that  all  displacements 
of  the  instniment  are  entirely  accidental.  In  every  ease,  even  when  the  patient 
has  the  best  intentions,  great  vigilance  must  be  exercised;  forofUni  uncontpollu- 
ble  restlessness,  severe  pain,  or  tlie  exhaustion  of  sletiplessness,  brfuks  down 
his  powers  of  endunim*e.  Hence,  it  is  well  to  have  two  reliable  nui*ses, 
intelligent  enough  to  nuuiage  the  instruments,  who  shall  never  leave  the 
patient  alone;  better  still,  to  have  two  or  three  steady  and  careful  a'^Histants, 
one  of  whom  can  be  always  on  the  spot,  to  direct  the  treatment.'  The  ad- 
ministration of  anodynes  and  nai^cotics  is  often  necessary,  Chhu-al  hydrate, 
bromide  of  potassium,  and  morphia,  are  all  valuable.  Aconite  is  espet-ially 
lauded  by  some  surgeons  as  lowering  the  action  of  the  heart,  wliile  it  also 
soothes  nervous  irritation.  Belladonnu,  or  rather  atropine,  is  very  valuable 
when  it  is  tolerated.  In  spite  of  all  these  adjuvants,  the  patient's  c-ounigo  not 
unfrequently  gives  way,  the  chief  causes  of  failure  being  pain,  culminating  in 
agony,  irritability,  and  exhaustion. 

Digital  pt'essure  is  frequently  preferable  to  instrumental  pressure  for  brachial, 
femoral,  iK)pliteal,  and  esput^^ially  for  high  eurotid  aneurisms ;  it  is  to  many 
patients  less  wearing,  and  is  less  likely  to  [)roduce  inthimraation  at  the  part 
compressed.  The  treatment  is,  however,  atten<leil  by  many  difficulties,  espe- 
cially if  it  is  to  be  carrie<l  out  away  from  a  large  tow!i,  in  which  a  medical 
school  may  provide  a  sufficient  stuff  oi"  tmined,  reliable,  and  patient  assistants. 
Three  at  least  of  such  should  always  be  with  the  patient,  and  these  should  be 
relieved  by  a  fresh  relay  every  three,  or,  at  most,  four  hours.  Two  should  be 
occupieii  simulumeously  about  the  patient,  one  to  keep  his  hand  on  the  aneu- 
rism, and,  by  observing  constantly  the  amount  amd  nKxlc  of  its  pulsation, 
to  direct  another  who  comyiresses  the  artery.  Lest  he  who  is  exercising  com- 
preasion  should  become  fatigued  toi>  nipidly,  a  weight,  either  a  shot  bag  or  a 
moulded  piece  of  lead,  envelope<l  in  wash  leather,  should  be  provided,  which, 
being  suspendeti  by  a  cord  over  the  bed,  and  laid  upon  his  fingers,  supplements 
and  economizes  nmscular  force.  P^ven  with  this  aid,  the  hatul  becomes,  in 
the  course  of  a  few  minutes,  too  tired  and  numb  to  efficiently  compress  the 


>  More  fall  deHeriptiun»  are  given  iu  connectiuu  wicli  the  treatmetit  of  popliteal  anenriam. 
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vessel ;  the  assisttaiits  then  change  places,  and  the  second  undertakes  the  duty 
of  watfhing  tlic  uueLir'mm,  while  the  tirst  becomes  the  compretisor,  and  so  on, 
alternately,  until  it  l>e  net^essary  to  rail  in  ilie  aid  of  the  third  aMsi^tant,  or  to 
make  an  entire  change.  Of  course,  the  place  of  pressure  must  be  oct^ai?  ion  ally 
shifted,  if  the  aimtomy  of  the  part  render  such  a  oliangc  possible-  Under  all 
circumstance*;,  the  condition  and  behavior  of  the  skin  must  be  very  carefully 
watched  (luring  the  whole  time,  and  8igns  of  inflannnatory  coinplictitions 
among  deei>er  i^irts  must  be  looked  for,  any  such  condition  negativing  a  con- 
tinuance of  the  treatment. 

Neither  instrumental  nor  digital  pressure  need  be  kept  up  uninterruptedly 
until  the  cure  is  complete  or  failure  accejite<i.  That  method,  calUid  the  con- 
tinuous, is  fi>r  most  patients  unlxuimhle,  or  at  least  very  i)ainl'ul,  and,  if  it  last 
long,  exhausting.  The  inteiTUptcnl  mode — sometinics  termed,  not  very  ele- 
gantly, discontinuous  pressure — is  far  more  supportable,  and,  to  judge  from 
records,  quite  as  successful,  though,  of  course,  less  rapidly  so  than  the  most 
fortunate  exampUis  of  continuous  pressure.  As  the  name  denotes,  the  treat- 
ment is  carried  on  onl^'  during  a  certain  number  of  houi-s  of  the  day,  the  night 
generally  being  set  aside  for  repose.  While  the  instrument  or  fingers  are  off 
duty,  the  limb»  if  the  jtositiou  of  the  tumor  be  favorable,  may  oe  kept  in 
flexion,  or  siuiply  bandaged  with  a  pad  over  the  sac,  to  make  slight  direct 

Sreasure.  Sometimes  the  treatment  may  be  altogether  suB])ended  lor  several 
ays,  or  longer,  and  then  resumed.  If  the  aneurism  do  not  grow,  and  if  the 
patient's  condition  of  health  be  such  as  to  forbid  more  active  measures,  this 
treatment  ma}'  be  carried  on  at  intervals  for  a  very  long  time,  and  success  be 
even  thus  ultinjatcly  attainwL  In  one  case  of  femoral  utR'urihm  (already  quot.ed) 
which  was  treated  by  direct  cf^nipression,'  the  surgeon  began  with  the  uae  of 
weights,  and  afterwards  substituted  pressure  with  a  pad  and  l>elt,  and  let  the 
patient  move  about.  After  six  years  the  tumor  became  solid,  and  the  patient 
lived  several  years  longer. 

Pressure,  either  instrumental  or  digital,  may  be  used  on  the  distal  side  of 
the  tumor,  as  a  mere  adjuvant  to  proximal  compi-ession ;  or  sometimes,  as  in 
aneurism  low  down  on  the  carotiil,  as  the  only  teasible  method  of  treatment. 
Certain  abdominal  aneurisms  may  he  dealt  with  in  a  similar  manner,  but 
with  less  chance  of  success,  distal  compression  having  less  scientific  applica- 
bility here  tlian  in  the  case  of  the  undivided  large  trunk  of  tlie  neck.  It 
Bbould  never  be  employed  on  any  other  artery,  save  as  a  mere  aid,  if  proximal 
pressure  be  possible. 

Rapid  Pressure  Method. — However  employed,  indirect  pressure  by  the 
gradual  method  occupies  a  considerable  time,*  and  hence  is,  for  many  jiersons, 
madmissible,  while  others  will  not  submit  to  long  and  irksome  treatment, 
the  result  of  which  is,  to  a  considerable  degi-ec,  uncertain.  Again,  some 
f(»rms  of  aneurism,  chiefly  of  the  abdominal  aorta,  cannot  be  dealt  with  after 
this  method.  Tlie  sadden  or  rapid  method  of  using  compression  was  intnv 
duced  by  Dr.  Murray,  of  Ncwcastle-on-Tyne.'  The  jmtient,  a  spare  man,  aged 
26,  was  subjected  to  pressure,  with  a  horse-shoe  tourniquet,  on  the  aorta,  just 
iKilow  the  margin  ot  the  left  ribe,  at  first  for  two  hours,  without  avail,  and 
tliree  da3's  afterwards  for  five  hours.  During  both  periods  anflesthesia  was 
maintained.  The  pressure  was  such  as  to  stop  pulsation  in  ihv  tumor,  in  tlie 
aorta  below,  and  in  the  femorals  at  tlie  gnun.  At  the  cud  of  the  second 
attempt  the  aneurism  was  found  to  beat  much  more  feebly,  and  in  a  day  or 
two  it  became  completely  consolidatetl.    This  m\nd  mode  of  compression  haa 

*  Brown.  Boston  lf»dlQ«1  and  Bnrglcjil  JourniU,  1B75. 

>  Ninc'levii  motUbs  is,  I  t«liuv«,  the  lonf^Mt  period  of  tre&tm«ut  recorded,  but  sereu,  flvo,  and 
foar  luoDthfl  ar«*  not  iufrt>qiinnl. 
'  Med.-Chir.  Traus.,  vol.  xlvii.  p.  187,  IbM. 
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'U  adopted,  also,  in  other  cases  of  abdominal  ancuriBm,  and  oeeaMonally 
with  success.'  Brilliant  as  the  cure,  when  it  occurs,  may  be,  the  method  is 
not  witJiout  danger,  not  only  to  the  aneurism,  but  also  to  the  peritoneum  and 
viscera  at  the  pomt  of  pressure. 

The  same  means  are  used  also  for  aneurisms  of  the  limbs;  indeed,  since  tlie 
success  of  the  mcthoil  in  alxlominal  cawes,  and  tlie  occasional  rapid  cures  by 
the  Esmarch  bandage  and  b^^  flexion,  some  considerable  modification  in  the 
view's  of  surgeons  has  taken  place;  even  the  Irish  school  no  longer  so  strongly 
insists  upon  the  necesssity  of  i^»ermitting  the  continuance  of  that  slight  stream 
through  the  tumor — that  gentle  thrill  of  the  sac — which  scomed  to  them 
formerly  an  essential.  Many  now  prefer  to  entirely  occlude  the  artery,  per- 
mitting no  wave  to  pass.  If  to  do  this  a  great  degree  of  pi-cssure  is  recjuired — 
such  a  degree  as  even  mornhia  will  not  render  bearable — an  anaesthetic  is  given, 
and  its  action  nuiintainea  for  several  consecutive  houiv,  as  many  as  eighteen, 
with  just  a  short  interval,  perlmi)s,  for  giving  food ;  or  the  patient  may  be  fed 
by  tlie  rectum.     A  certain  number  of  persons  are  able  to  bear  such  [n-essure 

will  completely  eliminate  pulsation  without  this  aid,  even  though  repeated 
At  no  long  intervals  for  eight  or  ten  hours  at  a  time ;  and  after  even  as  long 
a  period  as  six  months,  the  method  may  succeed  or  may  fail.'  1  cannot  say, 
however,  that  such  persevering — I  had  almost  said  obstinate — adherence  to 
one  method  is  deserving  of  imitation. 

General  Compression. — Another  method  is  to  apply  pivssure  to  the  whole 
limb,  which  may  be  best  done  by  the  use  of  the  Esmarch  bandage;  it  is 
most  snitjiblc  for  aneurisms  situated  some  distance  below  the  proximal  joint 
of  a  limb,  but  may  also  l>e  used  as  a  species  of  distal  pressure  boUn^-  un  iixiMary 
or  an  inguiual  aneurism. 

Esmarch 's  bandage  was  first  employed  for  the  cuiv  of  a  po[(liteal  aneurism 
by  Dr.  Reid,  at  the  Royal  Naval  Iu)spital,  at  Plymouth,  in  September,  1875, 
Sklter  failure  of  proximal  pi*essure  by  Carte's  ap]*amtus.  The  flat  elastic  ban- 
dage was  n>Ilcd  on  the  Umb  from  the  toes  upward  ti»  the  ujuxt  third  of  tlie 
thigh,  being  wound  only  loosely  over  the  tumor.  The  cord  was  then  ]>laccd 
i}i  situ  to  compress  the  vessel,  ami  the  mllcr  rf^moved.  In  50  minutes  the 
pain  became  unbearable  ;  the  ('arte 's  compressor  wais  then  lightly  and  intermit^ 
ten tly  applied  for  some  hours,  but  merely  as  a  pi*ccautiiniary  measure;  for 
by  the  suppression  of  the  circulalion  the  aneurism  had  been  i-ured,  and  pulsa- 
tion never  retunied.  Many  cases  of  aneurism,  more  eaipecially  popliteal,  have 
since  been  treate<l  in  a  snnilar  manner,  sometimes  successfully,  sometimes 
^the  reverse.^  Nine  months  after  his  cure,  l>r.  Rcid's  pnticnt  died  of  heart 
disease  and  bronchitis;  the  popliteal  artciy  was  found  ocehided  for  :2J  inches 
by  "  fibrous  tissue,"  and  chiefly  above  the  sac  ;  the  vein  was  [pervious.  Col- 
lateral vessels  ran  as  usual,  communicatiag  with  the  artery  above  and  below. 
The  sac  was  well  defined,  being  thicker  whore  it  joined  the  artery  than  else- 
where. The  centre,  and  also  the  jjortion  of  the  cavity  a<ljacent  to  the  vessel, 
were  occupied  by  an  amorphous,  non-laminated,  coflcc-colorcd  substance  of  the 
consistence  of  oneese,  which  showed  no  nigns  of  organization,  or  of  vascular 
connection  with  the  surn)U[idirig  parts,  'ilie  portion  of  the  circumference  of 
the  cavity  of  the  aneurism  opposite  its  mouth,  was  occupied  by  several  bivers 
of  laminated  tibrinc.  Some  of  these  were  partially  separated  from  the  otlicis, 
and  approximated  towards  the  centre  ;  the  interspaces  thus  cnnscil  were 
filled  with  amorphourt  substance,  which,  however,  was  of  a  looser  character 
than  that  alrcjuly  dcscribi'd.* 

■  8e«  BAction  on  treatmont  of  abdomioAl  anenrismB. 

*  See  case  in  Dublin  JoariuU  uf  Medical  SuieDw,  1B77. 

*  SUtSstios  will  be  given  on  a  aubscqaeut  page.  *  Laooet,  vol.  ft.  1876,  and  vol.  i.  1877. 
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These  appearances,  showing  that  the  cure  had  been  hy  the  method  of  parksive 
clot,  were  ver}'  ehurueterihtie.  The  luiiiinated  portion  of  the  clot  hud  evi- 
dently been  formed  before  the  bandage  had  been  applied,  coagulation  havinjj 
been  aideil  or  produced  by  the  previous  pressure.  Shreds  of  this  material  had 
become  detached  in  the  application  of  the  flat  bandage.  The  unoreanizeil 
niatoriul  wart  that  which  had  been  produced  by  the  Esniareh  method;  it  filled 
the  pai-t  of  the  aac  next  the  artery  (the  last  portion  which  becomes  occupied 
by  active  clot),  and  encased  the  detached  part  ot*  the  laminated  strata.  The 
mode,  then,  in  which  Reid's  method  may  cure  an  aneurism  is,  if  the  tumor  be 
included  in  the  flat  bandage,  a  combination  of  pressure  and  manipulation; 
but  wliere  the  sac  is  excluded,  it  acts  by  simply  stagnating  the  blood,  and  thus 
permitting  simple  coagulation.  Mr.  Gould '  considers  that  coagulation  com- 
meiu-es  in  the  vessel,  and  that  to  its  occlusion  the  cure  is  due — a  view  which 
cannot,  I  think,  be  maintained,  and  which  certainly  has  not  been  proved. 

It  is  desirable  to  so  enn)loy  the  aitparatus  as  to  have  the  aneurism,  anil  the 
vessel  a  short  distance  above  and  below,  well  filled  with  blood.  Tlius,  sup- 
pose the  aneurism  be  popliteal,  the  flat  bandage  should  be  applied  from 
the  toes  to  near  the  lower  margin  of  the  sac ;  then  the  patient  should  be 
ma<le  to  stand,  and  another  similar  band  tightly  rolled  on  the  limb  from  just 
above  the  tumor  to  the  top  of  the  thigh;  tiicn,  when  tlie  rtvumbent  posture 
is  retsumed,  the  round  cord  is  to  be  atljusted,  and  the  flat  bands  removed. 
Other  surgeons  simply  bandage  the  limb,  the  patient  lying  down,  with  the 
fliat  elastic,  taking  care  to  keep  the  turns  that  encircle  the  sac  looser  than  the 
rest.  For  the  first  few  minutes  this  appliance  is  very  tolerable,  but  after  that 
time  the  part  begins  to  Ikj  very  uneasy,  and  then  increasingly  painful.  Few 
patients  can  endure  the  pressure  for  more  than  half  an  hour;  but  this  incon- 
venience may  be  partially  obviated  by  beginning  with  a  narcotic,  or  entirely 
eliminated  by  ending  with  an  anesthetic.  The  hinb  should  be  kept  pulseless, 
imlews  circumstances  forbid,  for  an  hour;  but,  during  that  time,  the  extremi- 
ties, fingers  or  toe*,  must  be  watched,  lest  gangrene  should  suddenly  8Ui)er\'ene; 
tlie  state  of  the  circulation  generally  should  also  be  sedulously  attended  to. 
Before  the  cord  is  removed,  a  tourniquet  should  be  placed  on  the  artery  above, 
arid  screwe<l  down  sufficiently  to  command  the  stream  and  prevent  a  sudden 
flow  into  the  sa<',  which  might  carr^'  nwa^-  the  soft  re*x'nt  clot ;  or  the  same 
end  may  be  obtaine<l  by  digital  pressure.  After  removing  the  cord,  the  sur- 
geon may,  while  keeping  his  hand  on  the  tumor,  let  an  assistant  slowly  relax 
me  pressure,  while  he  watches  for  pulsation ;  even  if  no,  or,  a  fortiori,  if  a  slight 
wave  appear,  compression  should  be  c<jntiiiued  for  at  least  two  hours.  If,  at  the 
etid  of  that  time,  some  thrill  remain,  the  artery  must  be  still  restraimnl ;  indeed, 
the  case  may  be  regarded  as  one  to  be  trentwl  by  {troximal  jtressui*e,  the  first 
impulse  towards  consolidation  having  been  given  by  the  Ksmarch  cord ;  or, 
on  the  other  hand,  a  second  application  of  the  bandage  and  cord  may  be 
4leeme<i  desirable.  The  choice  must  be  regulated  by  tne  result  of  the  pre- 
vious application,  and  V>y  the  effect  of  the  pn>ximal  pressure.  If  the  former 
have  ])i-oduccd  a  certain  amount  of  clotting,  ^vhich  has  not  dissolve*!  away, 
the  proUtbility  is  tliat  some  little  continuance  of  pressure  will  eflect  a  cure. 
If,  on  the  other  hand,  the  elastic  pressure  have  produced  no  clot,  or  a  very 
transitory  one,  the  choice  lies  between  nn'onmiencement,  ah  initio^  of  the  whole 
ppoceedi)^,  or  abandoning  the  method  altogether,  and  resorting  to  some  other 
means,  flerein  the  surgeon  must  be  guided  by  the  manner  in  which  the  pre- 
vioui*  pressure  has  been  borne,  and  by  the  general  results  of  repetition,  which 
will  be  hereafter  ^ven. 

\!l  it  be  dctermmed  to  use  the  Esmarch  cord  again,  I  would  strongly  recom- 

■  Lancet,  vol.  1.  1877. 
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mend  that,  nnlc?!i3  urgency  of  symptoms  forbid,  an  interval  of  from  five  to 
eight  daya  should  be  alloweii,  during  which  time  such  treatment  aa  tend^  to 
produce  coagnlability  of  the  blootl  may  be  employed,^  such  as,  for  instance^ 
tlie  dry  diet  and  low  diet  system  (p.  410). 

A  consideration  not  to  be  disregar»le<l  is  the  state  of  the  hciirt  and  ita  valves,, 
and  of  the  aorta  imintMliately  a*l|oinin^.  It  haw  been  Bngge8te<l,  mther  than 
proved,  that  application  of  tlie  EkmarcFi  bandage,  whether  for  aneuriHiu  or  for 
other  cause,  might,  by  over-tilling  the  rest  of  the  circulation,  prove  dangemua 
to  one  sutiering  from  valvular  incompetence,  or  from  weakened  and  dilated 
aorta.  Mr.  Gould  lias  suggested  that  these  perils  might  be  obviated  by 
placing  a  round  elastic  cortl  around  the  other  limb,  so  as  to  imprison  it«  blood 
within  its  vessels.  It  is  difficult,  however,  to  perceive  how  such  an  ex- 
pedient could  have  the  desired  etlect,  since  the  limb  must  contain  the  same 
amount  of  blood,  whether  it  bo  stagnated  or  no,  ami  the  rest  of  the  svstera, 
therefore,  is  not  relieved  by  any  withdrawal  of  circulating  fluid,  while  the 
vascular  system  loses  the  resiliency  of  the  limb  vessels — to  a  certain  extent  u 
safeguard  against  the  accident  dreaded. 

It  is  evident  that  the  mode  in  which  the  Esmarch  bandage  acts  is  by  mere 
stagnation.  The  blood  in  the  aneurism,  and  in  the  vessel  immediately  lead- 
ing to  it,  is  kept  at  entire  rest  j  and  if  it  be  of  such  a  C|uality  as  to  easily  coagu- 
late, it  will  do  so  to  a  certain  extent.  The  clot  thus  formed  in  an  hour,  or, 
perhaps,  in  two,  is  exceedmgly  sot^,  and  its  cohesion  is  almost  viL  Hence 
pressure  must  prevent  any  flow  of  blood  into  the  artery,  and  great  quietude 
must  obviate  any  teruloncy  to  detachment.  It  has  not  unfn»quently  happened 
that,  when  all  these  pitcautions  have  been  observed,  and  when  the  aneurismal 
tumor,  not  pulsating,  has  anpeared  completely  solid,  the  condition  in  the 
next  twenty-four  hours  has  been  quite  ixsversed ;  pulnation  lius  recurred,  no 
sign  of  any  remaining  clot  has  Imx'u  found,  and  the  uneuriKni  has  appeared, 
larger,  nearer  the  surface,  and  more  thinly  walled  than  before.  In  certain 
cases,  death  has  resulted ;  in  a  few,  gangrene. 

CoMPRESBioy  BY  Flexion. — The  A'Ao  Midical  Suisse  reports  in  its  number 
for  Sejttcml>er,  1858,  an  interesting  case  of  popliteal  aneurism,  wliich,  a  year 
previously,  had  l)een  under  the  care  of  M.  Maurioir,  of  Gerievu.  That  surgeon 
observed,  during  his  examination  of  tlie  tumor,  tliat  when  the  limb  was  fcnt, 
pulsation  ceased.  Acting  on  the  lines  thus  indieateil,  he  did  not  even  order 
the  man  to  bed,  but  applied  a  sling  in  the  daytime,  and  a  bandage  at  nisrht.  In 
such  wise  as  to  keep  tlie  limb  constantly  flexed.  In  a  few  days  the  puWtion 
had  t^reatly  decreased  ;  ui  about  eigliteen  the  tumor  was  solicf.  A  y^'ar  after- 
wants,  when  the  above  jiapcr  was  imblished,  only  a  small,  very  hard  lump 
remained  in  the  bam. 

By  one  of  those  singular  coincidences  which  rarely  occur,  it  was  in  that 
month,  ftcpt<'mber,  1858,  that  Mr.  Hart  observed  iti  a  case  of  poplit«il  aneu- 
riHUi  a  like  diruinution  of  pulsation  on  flexion  of  flie  Hml>.  lie  treated  the 
case  on  this  hint  by  keepins  the  manV  limb  bent,'  and  in  about  five  days  the 
aneurism  was  solidified.  Thin  result  le^l  to  frerpicnt  imitations  of  the  f)rai-- 
tice,  and  occasionally  with  ver}'  good  effect.  It  is  more  esnecially  adapted 
to  aneurisms  about  tlie  bend  of  the  elbow  or  in  the  popliteal  space;  in  other 
localities  it  has  not  been  eciually  successful.  The  metho4l  has  also  very  fn?- 
^uently  failed,  nor  is  it  entirely  vlevoid  of  danger.  Tlie  sort  of  aneurism  in 
which  it  is  most  likely  to  l>e  valuable,  is  a  small,  sacculated  tumor  whose 
stnuig  tendency  to  spoalaneous  cure  is  marked  by  a  thick,  lianl  sac,  situated 
either  at  or  just  below  the  ginglymus  m  the  middle  of  tlic  limb.    One  or  two 


. 


>  Hr.  Oould  reoommeDds  this  in  all  cases. 


'  Med.-Clar.  Trans.,  vol.  zUi.  p.  205 
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fluch  cases  have  Iteen  cured  by  mere  voluntan*  flexion  in  bed.     The  surgeon 

lee  if       " 
•whether  bend  i: 


may  judge  if  it  be  advisable  to  try  thin  n»(ule  of  treatment  by  observinij 
iug  of  the  limb  juvxluoe  any  diniiiiutiou  of  pulse;  if  not,  the 


employment  of  tins  methotl  in  probably  unadviftable.  Powerful,  or  indeed 
.any  flexion  beyond  a  very  moderate  amount,  ought  not  to  be  attempted,  even 
for  exj>eriiuent,  cm  large,  tliin-walled  aneurisms,  since  rupture  ban  more  than 
•once  followe*!  such  an  incautious  proceediutj.  Uver-zealous  and  too  jiersinti^nl 
•etibrte  at  cure  by  this  meaun  oceaHionally  injure  the  joint  eubjected  to  flexion.* 

On  the  Choice  op  Cases  for  DrPFERENX  Forms  op  Pressure. — We  may  now 
advantageously  pause  to  consider  iho  advantages  and  disa<l vantages  of  these 
diflerent  forms  of  pressure,  especially  for  aneurisms  about  limbs,  as  al^o  the 
«aBe«  in  wliich  they  are  severally  most  applicable.  It  is  of  course  to  be  under- 
atood  that  the  surgeon  undertaking  to  treat  a  case  by  these  means  does  not 
limit  himself  to  the  use  of  one  form  alone,  but  will  vary  or  alternate  his 
resources  accoixliug  to  circumstancetf. 

I^exion^  which  is  but  a  mode  of  pressure,  is  moat  successful  for  aneurisms 
situated  at  or  below  the  middle  jomt  of  the  limb;  it  probably  combines  in 
one,  proximal,  distal,  and  direct  pressure.  It  should  never  be  used  for  a  large 
aneurism  in  the  bend  of  the  hii»-|oint,  lest  it  rupture  the  sac.  It  is  not  a  very 
potent  means  of  treatment,  that  is,  it  will  not,  or  at  leiist  will  vcrj'  rarely, 
oenefit  an  aneurism  with  thin  walls  which  is  still  increasing;  but  if  the  diti- 
«ase  have  already  considerable  tendency  to  spontaneous  cure,  that  is,  if  tl)e 
tumor  be  hard,  and  have  barely  increased  for  some  little  time,  flexion  even 
very  moderately  upplieil  niay  cause  consolidation.  I  have  known  of  mort* 
than  one  jiopliteal  aneurism,  the  tendency  of  which  to  cure  was  so  great  that 
mere  rest  in  bed,  with  the  knee  voluntarily  kept  I>ent  bv  the  patient,  has 
given  to  nature  all  the  necessary  assistance.  In  choosing  tlie  treatment  to  be 
applied  in  any  case,  flexion  suggestri  iti^elf  among  others  to  the  surgeon;  but  I 
would  not  recommend  this  method,  unless  it  should  be  found  tliat  a  not  ex- 
cessive degree  of  flexion  stopped  pulsation  of  the  aneurism,  entirely  or  in  great 
part  The  method  may  also  be  used  to  assint  other  forms  of  treatment,  as 
sometimes  simultaneously,  or  better  alternating,  with  indirect  pressure,  or  in 
rectirrent  pulsation  after  ligature. 

Indirect  pressure  (gradual)  is  also  most  likely  to  succeed  when  a  tendency 
to  spontaneous  cure  is  manifested  by  some  accumulation  of  clot  in  the  sac. 
The  greater  the  amount  of  consolidation,  that  is  to  say,  the  harder  the  tumor, 
and  tne  more  distant  the  pulsation,  the  more  likely  is  cure  to  follow  upon  pre*- 
surc.  It  is  not  intendetl  lo  assert  that,  if  the  evidence  of  clot  be  small,  failure 
must  necessarily  result,  but  it  is  probable  that  success  if  attained  at  all  will 
be  long  postponed.  Before  commencing  such  treatment,  we  must  weigh  the 
probable  duration  by  the  above  scale  against  the  character  of  the  individual. 
To  employ  pressure  in  the  cane  of  an  irritable  person;  of  one  habitually  restless 
and  unid>!c  to  bear  confinement,  or  to  remain  long  in  one  position  ;  or  of  one 
who  is  iuipatient  of  pain  and  discoralbrt,  while  intolerant  of  sedatives,  would 
be  to  court  failure.  For  such  persons  the  ditjifal  is  preferable  to  the  wsfrn- 
mental  methfMl,  the  presence  of  other  persons,  and  the  diversion  of  talk  and 
of  eonstimt  changes,  distracting  thought  from  the  sense  of  discomfort.  The 
frequent  intermission  of  a  night  for  uutrummelled  sleep  and  quiet  is  generally, 
if  the  cure  be  protracted,  advisable. 

The  rapid  method  of  treatment  by  compression  is  more  especially  adapted  to 
abdominal  aneurisms,  whether  of  the  aorta  or  of  the  iliacs;  to  high  femoral 
•(inguinal),  and,  perhaps,  to  carotid  aneurisms — tiiat  is  to  say,  to  cases  in 
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*  For  further  directloua  as  to  tliis  mcthodf  scv  popltteal  Anfurlini. 
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which  the  tumoi;is  so  situated,  that  either  ranch  force  h  necessary  to  com- 
maad  the  artery  or,  tlmt  the  preseiire  by  ita  mere  situation  is  unl>earable.  It 
has  also  been  now  and  then  successfully  eraployed  for  aneurism  about  a  limb, 
when  the  fwitient,  either  from  eonstitutional  irritability  or  from  recalcitnuice, 
could  not,  or  would  not,  Kubmlt  to  the  pain  and  restraint  necessary  for  the 
slower  method.  In  one  or  two  castes  a  combination  of  morphia  and  chloro- 
form has  been  tised  as  ati  atiodyne,  instead  of  the  latter  alone. 

The  EsfiiatTh  bunduae  answers  best  in  cases  of  recent  aneurism;  nor  do  I 
think  the  presence  <»i  clot  so  great  a  desideratum  as-  for  tlie  treatment  by 
tlexiou  or  indirect  pressure,  though  certainly  it  is  no  disadvantage.  From 
my  experience,  I  should  say  that  aneurisms  of  recent  formation,  which  are 
steadil3*,  but  not  rapidly,  increaj^ing,  and  wliieli  Imve  forcil>lc  jiulsation,  and 
walls  neither  markedly  thick  nor  peculiarly  thin,  are  those  most  amenable- 
to  this  form  of  pressure.  It  should  not  be  employeil  for  large,  thin- walled 
taniors,  nor  on  persons  whose  arteries  are  rough  and  rigid,  nor  on  those 
with  diseased  heart,*  nor  on  such  as  have  a  tendency  to  eitlier  pulmonary  or 
cerebral  congestion.  For  all  forms  of  compression,  long  fusifurm  ancurisuis 
are  |ieculiarly  ill-ailapted. 

The  Defects  axu  Danoers  op  Comprkssiox. — Tlie  intention  and  object  of 
treatment  by  the  various  forms  of  compression  are,  the  avoidance  of  cutting 
operations  with  their  risks  aiid  other  drawbacks.  This  method  was  more 
especially  studied  and  introtluced  at  a  j>eriod  in  surgery'  when  such  operations, 
in  the  absence  of  anaesthetic  agents,  were  extremely  painful,  and  wlien  the 
management  of  wounds,  and  the  presence  in  them  of  hentpen  or  silken  conls, 
rendered  the  tying  of  arteries  a  dangerous  procedure.  JJut  we  are  not  to 
suppose  that  any  form  of  compression  for  aneurism  is  free  from  certain  very 
grave  objections,  which  ought  always  to  bo  present  to  the  mind  of  him  who 
would  thus  attempt  to  cure  the  diseiise. 

Kvery  form  of  eomprossion  (flexion  is  ineluded)  is  painful;  sometimes, 
however  moderately  useil,  unbearably  so — liciico  the  use  of  narcotics,  whieh 
some  persons,  up  to  a  certain  point,  tolerate  well.  If  the  treatment  be  j<ro- 
tracteu,  it  is  extremely  irksome  and  wearing,  the  patient  losing  both  health 
and  strength.  The  length  of  (tstw  durijig  \\'hich  such  treatment  may  lust  is 
very  considerable;  and  although  many  nneurisniH  have  bccMi  curi'd  in  from 
ten,  or  even  less,  hours  to  four  or  t-ix  days  and  onward,  :i  lart^e  number  liave 
been  thus  continuously  treated  for  several  months,  and  in  such  cascb  a  goodly 
proportion  of  the  patients  have  failed  to  derive  any  pennanont  bcnetit' — a 
most  disappointing  result  of  painful  and  pi^rsevering  efforts.  A  certain  ten- 
dency to  relapae  remains  after  aj>[)areut  cuixj  by  jiressure.  Sometimfs  this  is 
rapid — that  is,  •within  twenty-four  hours — sometimes  slow,  or  not  till  after 
some  weeks.  Doubtless  this  is  due  to  consolidation  of  the  aneurism  by  soft 
clot,  while  the  artery  rc^miiiiis  jtatH-nt,  the  blood-stream  breaking  down  and 
carr^'ing  away  the  partiall}'  coagulate^l  blood. 

Nor  must  we  consider  that  pressure  is  entirely  free  from  danf/er,evei\  when 
carefully  and  skilfully  employed.  We  have  seen  (p.  422)  that  an  occasional 
immediate  effect  of  proximal  compression  is  rapid  enlargement  of  the  sac — a 

f)henomenon  which  points  to  the  possibility  of  its  producing  rupture;  a  possi- 
)ility,  too,  wlilch  has  once  or  twice  been  exemplified  by  ai'tiud  cRvurrence. 
This  thiuger,  di>ubtk>ss,  is  most  imminent  in  the  use  of  ffexion  and  the  Esmarch 
bandage.  Gauf/rene  of  the  Fnnb  below,  is  an  event  common  to  all  forms  of 
treatment,  and,  indeed,  to  all  forms  of  tlic  disease;  it  may,  in  some  cases,  be 

>  Aortio  iTiconipfleno*  ami  mitral  Rteno«is  are  peculiar!/  unfavorable. 
I  SttttiBtica  wiU  be  givuu  liereatUfr. 
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due  to  jiressure  on  the  vein  rather  than  nn  the  artery.  ASui^jJutntiov  of  ffte  sae^ 
especially  when  the  cessation  of  pulsation  has  been  rapidly  produced,  must 
not  be  left  out  of  sight.  Erysipelaa^  witli  gangrene  at  tlie  place  of  pressure, 
lia»  in  some  instances  followed  moderate  compression.'  Even  pycnnla^  al- 
though no  external  wound  has  been  produced,  may  result;*  while  Mr. 
Savory's  well-known  case  shows  that  thrombosis  with  solidification  of  the 
lung,  may  also  follow;  aud  Mr.  Pemberton'  gives  an  instance  of  the  })rodutv 
tion  of  nrien'o-venous  aneurism  at  the  seat  of  compi-esaioii.  It  is  not  inten*le(l 
to  assert  that  these  accidents  are  common,  or  even  other^vise  than  rare,  but 
thev  must  be  taken  into  account;  for  we  Ijave,  when  we  propose  to  subject  a 
patient  to  any  form  of  pressure,  to  consider  the  possibly  protracted  treatment, 
the  very  considerable  uncertainty,  the  tendency  to  relai>se,  and  the  occ-asional 
occurrence  of  severe,  or  even  of  fatal  complications. 

Another  point  deserving  of  very  careful  consideration  is  the  state  of  tlie 
vessels  after  the  failuiv  of  compression,  and  whether  the}'  are  left  in  a  state 
more  or  less  favorable  for  the  application  of  a  ligature.  I  think  that  s«jme 
of  those  who  have  expressed  themselves  on  this  subject  have  attempted  to 
answer  the  quej^tion  on  too  broad  a  ground,  and  on  too  general  principles. 
We  may,  first,  consider  the  result  of  proximal  jyressuj'e,  digital  or  instru- 
mental, applied  for  a  moderate  time,  and  so  as  to  produce  no  obvious  lesion. 
If  such  treatuient  have  been  employed,  for  instance,  on  the  femoral  artery, 
at  and  a  little  below  the  groin,  there  is  no  doubt  that  the  colhiteral  vessels 
will  have  become  enlarged;  but  this  is,  in  many  cases,  a  detriment  rather 
than  an  advantage,  and  may  lead  to  such  free  flow  of  blood  by  the  side  arte- 
ries into  the  sac,  that  pulsation  rapidly  recurs  after  ligature,  and  no  consoli- 
<iation  occurs.  Therefore  wo  may  affirm  that  in  pennons  whose  arteries  are 
rigid,  either  from  age  or  other  causes,  the  effect  of  pressure  on  ii  subsequent 
deligation,  will,  uncloubtedly,  be  benetii-ial,  as  tending  to  diminish  the  risk 
of  ganffrene ;  but  that  in  persons,  whether  young  or  old,  whose  vessels  are 
not  stifibned  by  athemma  or  calcific^ation,  tlie  etiect  of  niiauccessful  pressure 
will  be  to  jeopanlize  the  i-esult  of  nubsequcut  ligation,  by  permitting,  through 
the  enlarged  collaterals,  too  ready  an  intlux  of  olood  into  the  sac. 

The  same  may  be  said  concerning  failures  of  fiexion^  and  there  seems, 
moreover,  to  be,  under  such  circumstances,  a  considerable  tendency  to  sup- 
puration or  rupture  of  the  sac,  when  reeouiiie  is  atler^^'aiils  had  to  ligature. 
When,  the  Esniarch  bandage  proving  useless,  deligation  is  employed,  there 
seems  also  to  be  some  tendency  to  suppuration  ot  tlie  sac,  but  the  especial 
danger  is  gangrene.  Unless  rapid  growth  of  the  aneurism  should  render 
immediate  mea.Mures  necessary,  some  days  should  elapse  between  the  abandon- 
ment of  Reid's  method  and  the  application  of  the  ligature,  in  order  to  allow 
the  vessels,  which  have  been  somewhat  rudely  clos^,  to  recover  their  elas- 
ticity. The  artery  should  not  be  tied  at  the  spot  to  which  the  cord  has  been 
applied. 

When  any  form  of  pre^ssurc  has  j>roduce<l  gangrene  of  distal  part«,  the 
application  of  the  ligature,  which  will  be  a  necessity  if  the  aneurism  continues 
to  enlarge,  increases  the  area  of  sphacelus. 

When  gangrene  of  the  soft  parts  at  the  place  of  pressure  has  resulted/  no 

■  Oaj,  Sabclnria-jmlluy  AneDriam,  Lftnoet,  Feb.  10,  1872. 

*  BQUt'tinn  et  Mtotoirw  de  la  SooJiU  de  Chirargio  do  Parts,  quotad  in  Lancet,  Jan.  IS,  1870. 
»  Med.-Chir.  TrMW.,  vol.  xHv.  p.  189. 

*  A  M^rtaiii  numbtfrof  patients  cured  by  proximal  pressure,  have  Buffered  from  gmi^ene  Inrad* 
ing  the  tiseupd  pretty  deeply  at  the  spot  compressed.  Others,  vrboae  integuments  hare  becooM 
gangroDouB,  bavu  not  been  cured.  I  consider  that  to  carry  treatmunt  thuia  far  is  improper  ;  if  tb6 
oaiM  be  not  currd,  or  if,  as  has  snmetim&x  liappened,  a  rapid  relapso  talce  place,  the  patient,  with 
a  slough  ovtjf  the  artery,  is  in  rvty  great  peril. 
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ligature  slioulJ  be  applied  at  that  spot ;  but  tlio  vonsel  nmat  be  tied  above 
and  below,  the  ligatureti  being  rtopanite<l  as  far  luj  possible  witliout  any  large 
braucb  springing  from  the  artery  between  them.  If  this  cannot  be  avoids, 
the  branch  must  also  be  ligatured.  Even  if  no  gangrene,  but  pretty  «evere 
iuflamniation  of  the  compressed  soft  parts,  have  arisen,  deligiition  of  the 
vessel,  at  that  |K»int,  should  be  avoided.'  After  the  use  of  pressure  for  some 
considerable  time,  the  artery  is  not  uiifrequently  found  to  he  so  imbcHldcd  in 
thickened  tissues  with  which  its  outer  coat  is  continuous,  that  it  is  difficult 
to  j^ass  an  aneurism  needle  ai*ound  it.  In  some  cases,  the  vein  has  been  very 
closely  adherent  to  the  artery,  rendering  isolation  and  deligation  exceedingly 
difficult,  and  even  dangerous. 

In  conclusion,  I  would  say  that  eiuee  certain  ojierative  imjiroveraents  and 
the  use  of  soluble  ligatures  have  rendered  the  operation  of  tying  arteries  a  far 
less  hazardous  measure  thau  it  was  some  ye^irs  ago,  the  treatment  by  pres- 
sure ought  not  to  be  greatly  prolongeii,  nor  rejieated  again  and  again  atler 
relapses.  Valuable  as  is  this  method,  and  desirable  as  it  may  be  to  avoid 
the  knife  when  feasible,  the  effects  of  prolonged  pressure-treatment  on  the 
health  and  on  the  limb  are  far  worse,  and  no  less  dangerous,  than  ligature, 
while  they  jeopardize  the  results  of  that  more  jwt^nt  expedient.'  A  decision 
as  to  the  time  when  failure  of  compression  must  be  acknowledged,  should  Iw 
founded  on  the  length  of  time  already  consumed,  and  the  condition  of  the 
tumor.  If  a  few  hours  have  produced  some  appreciable  and  real  improve- 
inent,  hope  of  success  may  justify  perseverance ;  but  if,  while  the  time  is 
longer,  the  change  is  less  marke<l,  or  if  complete  relapse  have  occurred  a  second 
time,  it  will  be  wise,  in  the  large  mnjority  of  ea.sc«,  to  desist  The  coHuteral 
branches  will  have  probably  already  taken  upon  themselves  too  much  work, 
and  the  state  of  the  main  vessel  will  be  nniavorable  for  the  further  continu- 
ance of  treatment. 

LioATioN. — Tlie  first  description  of  tying  vessels  for  aneurism  datx^  from 
the  third  century,  as  far  as  we  know  from  the  writings  of  the  aucieuts  pre- 
served to  us;  and  there  is  a  procedure  wKlift'erently  called  the  "old  oi>eration," 
or  the  "mcthotl  of  AntylfuH,"  much  talked  of  and  occasionally  practised. 
But,  in  truth,  Antyllus  did  not  describe  that  which  is  now  done  under  these 
names.  The  only  record  whicli  remains  of  the  writings  of  this  surgeoti,  is 
to  be  found  in  the  medical  collection  of  Oribasius,  the  twentieth  chapter  of 
whose  fourth  book  is  "upon  aneurism,  taken  from  Antyllus."'  We  must,  in 
studying  this  method,  remember  that  the  idea,  of  sui-geons  up  to  the  end  of 
the  tifteenth  century  was  that  the  solklitied  blood  in  the  sac  was  the  pe<'(ymt 
condition — that  which  rendered  the  maWly  dangerous — and  that  tne  aim 
of  Antyllus  was  to  get  rid  of  this  without  causing  dangerous  hemorrhage. 
Therefore,  after  distmguishing  between  aneurisms  arising  from  dilatation  and 
from  rent  (probably  fusiform  and  sa<:culatctl),  he  says: — 

**  If  it  be  an  aneuriBm  by  dilatation,  we  make  through  the  Bkin  an  incision  in  the 
direction  of  the  artery,  and  separate  iUi  lips  by  meann  of  hooks;  then  we  divide  all  thu 


■ 


1  Qangrene  of  artfirial  ooaU  is  very  rarely,  if  ever,  produced  by  presituru ;  bat  coses  have,  to 
my  knowledge,  occurred,  in  which  secondary  hemorrhage  from  th«  plaoH  of  ligature  (when  ap- 
pliml  as  forbidden  in  the  text)  has  set  in  more  rapidly  thau  ooald  hare  happened  liad  the  vesaot 
beMH  unlnjurwl. 

•  1  would  refer  to  lh«  history  of  a  caw  recorded  in  the  Dublin  Medical  Journal,  vol.  li.  p. 
391.  The  aneurism  was  poplitoal ;  the  patient,  clever  and  not  iudocilo,  again  and  again  protested 
af^aiust  continuance  of  the  various  forms  of  pr*wsare,  whioh^  nevertheless,  were  kept  up  for  7*^ 
hours  spread  over  alx)ut  a  month  ;  then  the  sac  sloughed  and  amputation  was  needed  to  bato 
life.     It  seems  to  me  that  snch  perseverance  ia  &  sacrifice  to  the  Mulo<7h  of  an  idea. 

'  The  wurk  do*<«  not  pretend  to  be  more  than  a  collection  from  a grvat  numbur  uf  prvvioua  wri- 
ters, Antyllus,  Ualen,  Uutt"u8,  and  many  othcra. 


432 


ANiSUKlSM. 


tiasues  llmt  lie  between  Ihe  artery  and  the  »Vin ;  we  separate  the  vein  from  the  artery 
witli  blunt  hot)ks,  and  so  we  uncover  all  ihe  dilated  part  ot'the  arterv  ;  then  we  poas  under 
it  a  probe  willi  a  rounded  end,  and  rai§e  up  the  tumor.  After  that  we  glide  along  the 
probe  a  needle  armed  doubly  with  thread,  cut  the  thread  close  to  the  needle,  so  that 
there  are  two  threads  and  four  enda." 

Tbe&e  are  then  tied,  the  oue  above,  the  other  below  the  dilatation. 

*^  We  afterwards  open  the  tumor  by  a  little  cut  on  itfi  middle,  su  that  all  its  contents 
may  be  evacuated  without  dan^r  of  bleeding.  But  thift  manner  of  separating  the 
artery  and  isolating  the  aneurism  is  difficult,  and  often  the  force  and  pow*?r  of  the 
pneuma  drives  off  the  threads.  If  the  aneurism  originate  in  a  rent  of  the  artery,  we 
grip  in  the  fingers  as  much  of  the  aneuriem  nA  we  can,  together  with  the  akin,  and  we 
posa  under  the  part  sti  held  a  needle  with  a  double  thread,  either  of  flax  or  of  t<?ndon 
(4  XhVw  17  tfvpav).*  After  pushing  through  the  cord  we  cut  it  close  to  the  needle,  ao  aa 
to  leave  two  strings." 

Tlie&e  are  tied  above  and  below  the  tumor,  which  is  then  incised  and 
evacuated,  its  greater  portion,  exce])t  tliat  inrhKled  in  tho  thread,  being  re- 
moved together  with  thcj  t?kin;  *^and  thus  it  18  done  without  bleeding," 

The  procedure  which  our  writei*8*  on  aueurisni  term  the  "old  o[ieration,*' 
and  wrongly  attribute  to  Antyllus,  is  entirely  ditferent,  inasmuch  as  in  the 
methoil  s*til\  occasionally  practised,  and  which  Mr.  Synie  tried  to  revive,  the 
sac  is  opencil  before  Uing  the  artery,  whidi  is  sought  for  from  within.  ITie 
procedure  in  this:  The  artery  is  compressed  above  tlie  tumor  sufficiently  to 
annihilate  all  pulsation ;  the  surgeon  cut8  through  and  turns  aside  soil  purtn 
imtil  he  roaches  or  closely  approximates  the  sac,  which  he  opens  ("or,  it'  the 
tumor  besujx-rticiiil,  he  n)ay  open  it  at  one  cut);  he  then  dejirs  the  clot  away, 
and  feels  for  tlie  opening  into  the  vessel,  into  which  he  jjassc^  a  pr(tl>e.  Thi* 
is  to  act  as  a  guide  to  enable  him  to  exteud  his  incision,  and  to  tie  the  artery 
above.  He  then  seeks  the  vessel  below,  and  treats  it  in  a  similar  way. 
Afterwards  the  clots  are  more  entirely  cleai-ed  away,  and  the  wound  is  looBely 
stuft'ed  with  lint,  charpie,  or  tenax,  and  left  to  suppurate  or  to  slough. 

Oecasioiuilly,  even  now,  n»  will  be  seen  when  we  ccmie  to  speak  of  Rj>ecial 
aneurihins,  un  openttion  closely  resembling  this  proceeding  is  tlie  only  means 
of  saving  life,  an<l,  if  the  patient  escajK?  the  exhaustion  ot  tlic  after  jiroee^ses, 
the  aneurism  certainly  is  fully  and  ^>ennanently  cnrwl.  It  is  most  often 
ajtplicable  in  that  tbrm  of  wounded  or  ruptured  nrtcr^'  which  is  injudiciously 
named  diffuse  traumatic  aneurism;  occasionally  when  the  usual  deligation  Ima 
failetl ;  or  when  after  such  an  operation,  or  atW  flexion  or  i>re8sure,  the  sac  of 
the  aneurism  has  burst.  But  the  Iiibors  of  more  modem  surgeons,  principally 
directed  by  Harvey's  discovery  of  the  circulation,  which  led  to  the  j>erceptioii 
that  the  cf<»t  in  tlie  sac  was  not  a  dangerous,  but,  on  the  contrary,  a  salutary 
condition,  have  gradually  mcnlified  the  use  of  the  Hi;;!!!^^?  in  many  ways. 

Deligation  in  the  continuity  of  an  artery  atfected  with  aneurism,  is  described 
as  jfroxhiial  (between  the  tuuior  and  the  heart),  or  distal  (beyond  the  tumor). 
The  application  of  a  proximal  ligature  close  to  the  sac  of  the  aneurism  i* 
calle*!  the  method  of  And  ;  ita  applicatirtn  at  a  eonsidcrahle  distance,  so  tlmt 
one  or  more  branches  are  given  oft*  between  it  and  the  sac,  the  method  of 
Huvicr,  The  two  differ  essentially  ui  their  conception  and  physiological 
effects.  Wherever  possible,  the  latter  method  is  at  the  present  day  employed; 
but  in  certain  localities,  as  in  certain  aneurisms  of  the  carotid,  sulx-lavian,  or 

*  Tills  word  m»y  also  mean  nerve,  oord,  or  the  string  of  %  lute.  I  trftnsUtfi  it  t«ndoii.  Buaae- 
maker  and  Dareuiberg,  the  translators  of  Orlbasius  into  Freiidi,  nmiler  U  "  bo/aux,**  ibiukiDg*. 
|irobabIy,  of  catgut. 

'  Kxoupt  Broua,  who  Uaa  uoUuod  lUu  daugoroiu  auU  painful  oporalioii  abore  detioribtxL 
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ext*?ruul  or  internal  iliac,  it  may  be  anatomically  impossible  to  place  a  liga- 
ture at  any  ttnisidenible  tlistuneni  from  tlie  aiic. 

And*  porlbriutMl  the  sort  of  deligation  which  bcare  his  name  in  1710  for 
an  uneurii^m  at  the  bend  of  the  ellM)\v;  he  says,  "1  ligatmxxl  it  (the  artery) 
B^  near  to  the  tumor  iw  iiofl^ible."  This  operation,  uot  being  dictated  or  sujv 
ported  on  any  scientitie  basis,  attracted,  though  followed  by  brilliant  results, 
little  attention,  nor  does  it  seem  to  have  been  employed  for  anv  but  amaU 
arteries'  up  to  1786,  when  Desault  tied  for  popliteal  aneurism  tlie  artery  of 
that  name  judt  above*  the  sac.  Doubtless  the  suocetirtof  that  case,  and  it  nmst 
be  remerabereil  that  the  cure  of  aneurism  was  at  that  date  exceptional,* 
would  have  le<i  to  further  attempts  with  Anel's  methoti  of  treiitment,  but  that 
In  December,  178j,  a  patient  with  popliteal  aneurism  fell  under  the  care  of 
John  Hunter,  who,  in  that  same  montn,  subjccte<l  him  to  the  new  operation 
which  has  since  l)eeu  termed  the  Uunterian  method.*  Anel's  plan,  indeed, 
seems  never  to  have  taken  ai»y  platn?  as  a  remedy  for  aneurism  of  large  vessels, 
and  would  probably  have  Ijcen  forgotten  but  fur  the  work  of  PuulT^rocji. 

Now  the  inherent  defects  of  li^aturine  an  artery  close  to  an  nncurisinal 
sac  are  many.  First,  the  vessel  may  at  this  spot  be  very  deep ;  second,  it  is 
generally  very  considerably  displaced;  third,  it  is  (save  in  recent,  traumatic 
cases)  nearly  always  diseased  at  the  point  tied ;  and  fourth,  the  circulation  in 
the  sac  is  by  this  operation  too  com[)letely  cut  olf  and  sujipi*essod. 

The  fii-st  of  these  objections  may  be  letl  for  consideration  on  a  8ubse<^ment 
page,  as,  indeed,  may  also,  to  a  certain  extent,  the  second:  it  nee<l  only  be 
remarkeil  licre  that,  unless  the  aneurism  be  fusifonii,  the  vesst*!  immediately 
above  nmy  be  so  covered  by  the  sac  as  to  render  deliguti4>ri  at  that  spot  impnssi- 
ble*  A  large  popliteal  aneurism,  for  instance,  may  so  till  the  "whole  popliteal 
space  that  no  part  of  tht?  artery  is  accessible  In'tween  thv  tumor  and  the 
adductor  imtgnus ;  and  it  has  more  than  once  liappene^l  that  a  propos^nl  deli- 
gation  of  the  subclavian  has  had  to  l>e  abantloucd,  because  the  operator  found 
the  vessel  so  covere<l  h}'  the  siic  as  to  be  out  of  reach.  Even  if  this  bo  not 
the  case,  displacoraeut  of  the  artery  to  one  side,  or  into  abnormal  dei>ths,  not 
only  renders  the  operation  very  difficult,  but  invests  it  with  some  little  un- 
certainty. 

Since  spontaneous  aneurism,  iti  the  thinl  place,  usually  arises  in  consequence 
of  arterial  disease,  the  revci'se  j>ro|Kisitioti  also  holds  good,  namely,  that  in 
the  neighborhood  of  aneurisms  arteries-  are  likely  to  be  disexused ;  and  this 
probability  is  increase*!  by  the  fact  that  the  chansje  in  circulation — the  altcreil 
condition  of  parts  around— conduces  to  arterial  intlammation.  A  ligature 
applied  to  a  disease<l  artery  caust*s  vi^ry  re^ulily  iilcemtion  and  destruction  of 
its  coats  before  adhesion  and  other  changes  in  the  interiitr  of  the  vessel  have 
sealed  it  and  made  it  secure;  hence,  secondary  hemorrhafre  is  an  imminent 
danger  after  tying  such  vessels,  iterhaps  even  now  ;  hut  it  was  much  more  so 
when  silk  or  other  non-soluble  ligatures  wert;  used. 

It  lias,  fourthly,  been  frequently  mt^ntioiieil  that  the  formation  of  a  firm 
Jaminateil  clot  dejieuds  upon  the  peiviHtence  of  a  gentle  current  through  the 
aneurismal  sac ;    but  a  ligature  applied  immediately  above  that  spot  must 


'  Suite  do  la  notivulle  m^thode  de  gu^rir  les  flstules  lacrymales.     Turin,  1714. 

*  Heister  in  hid  Infititationea  Chirurgicie  desicribtxl  AnePa  procedure,  Aud  recommended  its  ap- 
plicntiDU  lo  "reducible  aneurUtuH,"  whence  we  may  oonoludu  that  hd,  like  Auel.  considered 
"that  the  blood  contained  in  the  sac  would  be  di»Mpat«^i,  being  alluwml  to  pass  on  towards  the 
extremity.*' 

*  I  ueed  hardly  rt-fer  to  tho  now  well-known  phrase  of  Pott  (Chirurgical  Works,  vol.  Iti.  p. 
220),  "  I  have  tried  it  [Antyllus's  operation]  more  than  once  or  twice,  and  I  have  Heuu  it  trieii 
by  otherB,  but  thr^  event  has  always  been  fatal." 

*  Hunter  had  long  been  (t^gitating  the  matter,  and  had  by  oxperimeuta  on  anlauiU  oonviuued 
himself  of  the  truth  of  the  principles  on  which  he  founded  hii  method. 
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evidently  prevent  even  the  smallest  afflux  from  above,  while,  if  any  return 
current  ^(nues  to  it  from  below,  that  How  must  be  very  sTimll  and  tincertain; 
the  tvudcnry,  therefore,  after  euro  by  this  kind  of  ligature,  will  be  to  the 
formation  of  {nustsive  clot;  or,  if,  as  may  also  happen,  the  aneurism  reinaine 
empty,  or  nearly  so,  there  is  no  material  which,  becoming  solid,  can  obliterate 
the  sac.  This  ^eema,  on  one  or  two  occasions,  to  have  occurred  in  some  fatal 
caaeB  of  popliteal  aneuriflm.  In  December,  1785,  Mr.  Hunter,  who  had  long 
been  considering  the  Bubjuct  of  i>opHtcaI  aneuriKm,  and  the  ill  resultn  of  the 
prevalent  treatment,  put  in  practice  his  idea  of  ligaturing  the  veB8el  at  a  coii- 
sidenible  distance  from  the  :*ac,'  namely,  ui  the  sij.»ace  between  the  adductore, 
which  baa  since  gone  by  the  name  i»f  Hunter's  canal.  In  the  state  of  know- 
ledge existing  at  that  time,  surireoiis  were  diHinclini'd  to  trust  to  a  single 
ligature  around  the  vcbsel,  and  ifuuter,  in  this,  his  first  case,  u&ed  four  strings 
at  ditlerent  intervals,  and  tied  them  loowly — hoping  tlmt  by  coniprewing  so 
large  a  portion  of  the  artery  he  might "  make  up  tor  the  want  of  tiglitness, 
as  he  cnor*e  to  avoid  great  prctisurc  on  the  vessel  at  any  one  poiiit.*"*  Tlie 
aneurism  was  cured,  but  the  man  suftered  from  alwu-ess  at  the  site  of  opcm- 
tion,  which  arose  |>artly  from  the  locality  chosen — deep  among  nmscular  and 
tendinous  structures  —  ] tartly  fnim  the  kind  and  number  of  the  ligatures. 
Shortly  after  this,  Mr.  Hircli  tie<l  a  man's  femoral  artery  with  **a  strong  flat 
ligature,"'  leaving  under  the  artery  another,  called  the  licaturc  "of  ret^erve." 
The  man  dic^  of  suppunuion  of  the  sac.  In  his  second  ca«e,  Hunter  used 
but  one  ligature.  Certainly  in  some,  probably  in  all,of  the*4e  early  caseti,  the 
vein  was  tied  with  the  artery. 

About  this  time* — the  exact  date  cannot  be  fixed — Brasdor  had  projx^eod 
phicing  a  ligature  on  an  artery  on  the  distal  side  of  the  aneurism,  and  in 
17i*9,  Deschamps  performed  this  operation  for  a  high  femoral  aneurism, 
with  a  fatal  result.  The  younger  Bra8<lor,  son  of  the  surgeon  who  proposed 
this  method,  was  pi^esent,  and  l>csc}iMnii>s  speaks  of  the  priiiH>sal  nt^  "having 
been  made  a  long  lime  ago,"  and  adds  that  Dcsanlt  thought  well  of  it^  It 
is  probable  that  this  "  long  time"  was  not  more  than  ten  <»r  fitl:-ecn  years. 
Some  time  afterwards,  Astley  Cooper  perfomieil  a  similar  operation  with 
temporary  benefit,  but  ultimately  fatal  i-esult.  In  1815,  Hodgson*  insisted 
on  the  necessary  element  of  sut^cess  for  distal  deligation  being  the  absence 
of  any  "  branch  originating  from  the  aneurism,  or  fn)iu  the  arter\'  Inilow 
the  aneurism,"  and  above  the  ligature,  and  this  principle  was  stdl  more 
strongly  emphasizwl  by  Wardn)p  in  1825.  Brasdor  s  recommendation,  and 
Deschamps  s  and  Cooper's  practice,  were  evidently  founded  merely  on  an  eva- 
sion of  mechanical  difficulties,  in  this  wise:  that  when  an  aneurism  was 
situated  on  an  artery  so  high  up  that  no  ligature  could  be  nse<l  above  it,  tlie 
surgeon  sliould  try  the  efiect  of  tying  it  L^low ;  but  the  essential  {loint,  the 

1  In  1793,  Deschamps  pab1iBh(*d  his  "  ObservHtionti  BUr  1a  ligature  dtt^  principxlpu  art^r«t9  doc 
«XtrfoaiU»&  Ia  8U)ttid<^lL>nrbU*nsure8etdanB  Itvanf'VrisnK^.pftrticuUcTi'ineiitd&nscelni  dfl'urt^re 
poplit^a,  doutdt^ux  onttit^  o{>6r68  ttuivant  la  mL'thadede  JeAii  Hunter,  Cliirurgieu  Anglaia."  It  U, 
therefore,  rather  astonishing  to  dud  M,  Brncn,  in  1856,  oluiniing  this  method  for  Desaolt,  on  the 
strength  or  hit  having  tied  a  popliteal  artery  within  the  popliteal  space,  and  clo^e  to  the  sac; 
nor  i*  it  ]>oBBiMH  tn  ropresH  a  ttmih'  at  this  fit'nlencu  ustKl  in  d<'»cribing  another  case :  *'  With  an 
abnegation,  which  hi»  Knglish  detractorK  hare  not  U*hi)  able  tn  appreciate,  that  great  Burgeon 
[DeBanU],  who  at  that  time  was  aware  of  the  operation  practised  by  Hunter,  did  not  hesitate  to 
a<lopt  the  pffM'iipls  propounded  by  his  illustrious  rival."  That  la  to  say,  before  knowing  of 
Hunter's  method,  he  operated  after  the  manner  of  Anel ;  after  knowing  of  it,  after  the  Buglish 
method,  or  that  of  Hunter. 

*  Home,  London  Hedioal  Journal,  rol.  Til.,  1780,  p.  391. 

*  Otwervations  et  Reflexions  sur  un  An^vrisnie  vrai  de  la  partie  sup^rieure  de  Tartire 
femoral,  par  1e  citoren  Deflchain]>8.  Recenil  p6riodique  de  la  &ooi^t4  de  M^ecine  de  Paris,  torn. 
T.  1799. 

*  DinMUM  of  Arteries  and  Veins,  p.  302. 
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AO^nce  of  a  brancli  between  the  li^ture  and  the  sac,  was  not  even  considered 
uiitil  tirst  Hodgson  and  then  Wardrop  tbnnulatetl  that  uecessary  eotidition. 

AVe  may  now  judiciously  pause  a  while  to  consider  the  dillerent  methods 
of  ligaturing  arteries  for  aueuri&m ;  they  are  depicted  iii  tlie  aunexed  woikI- 
cutii  (Figs.  534-638). 


Fig.  S34. 


Fig.  535 
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[A  £?ood  deal  of  confiipiion  in  reference  to  the  nomenclature  of  the  distal 
operations  for  aneurism,  is  due  to  the  fact  that  while,  in  his  origiuul  paper,' 
Mr.  Wardrop  followed  Hodgson  in  hijing  stress  ujion  the  importance  of  hav- 
ing no  intervening  hrandi  between  llie  uneurismal  sac  arnl  the  ligature,  in 
his  later  mouograph*  he  suggested  his  *' new  operation,"  which  consisted  in 
the  application  of  tlie  distal  method  even  when  sucIj  an  intervening  branch 
was  present,  and  his  famous  operation  on  Mrs.  Denmark  (case  of  innominate 
aneurism)  was  based  ii^xvu  this  principle.] 

Hunter's  operation  tor  popliteal  aneurism  waa  received  throughout  the  sur- 
gical world  with  little  less  than  enthusiasm,  and  nowhere  more  warmly  than 
in  Italy,  where  Sciirpa,  a  man  of  groat  talent,  modified  the  procedure  by 
tymg  the  ves^l  still  higher  in  the  limb — just  where  it  becomes  covered  by 
the  vSiirtorius  muscle,  at  tlie  apex  of  a  space  which,  on  account  of  his  do- 
scrijition  of  it,  goes  by  the  name  of  Scarjta's  triauele. 

The  question  of  the  form  of  ligature,  and  whctlier  it  should  be  loosely  or 
tightly  tied,  or  whether  the  coats  of  the  vessels  should  be  protect-ed  by  the 
interposition  of  a  toH  of  linen  or  other  substance,  remained  a  matter  of  contro- 
versy, and,  therefore,  of  uncertainty,  until  l)i\  Jones  i>ublished  his  well-known 
work.'  The  apiK*aranco  of  this  much  quoted,  but  little  read  book,  marked 
an  important  ei-a  in  Surgery ;  it  must  be  again  referred  to,  but  at  present  I  only 
wish  to  i>oint  out  that  its  author  proved  by  experiments  that  the  receive<l  doc- 
trine of  occluding  large  tmctj*  of  the  vessel  was  erroneous,  an<l  that  the  sealing 
t)f  an  artery  depende*!  upon  division  oi^  its  two  imuT  coats,  tblUfwed  l>y  their 
inflammatory  adhesion.  He  even  went  so  fiar  in  his  reliance  upon  this  adhe- 
sion as  to  inculcate,*  and  his  teaching  was  borne  out  by  experiment,  that 
inunediately  on  tying  the  vessel,  and  ilividincf  its  inner  coats,  the  ligature 
should  be  removed,  and  the  wound  closed  anil  allowed  to  heal  by  the  first 
intention;  his  object  being  to  eliminate  the  dangers  of  suppuration  iu  the 

'  Medico-Chimrgical  Tranaaciioot.  toI.  xiii.  p.  217. 

•  Od  Anearism  and  iU  Care,  by  a  N»?w  Operation      London,  1838. 

•  A  Treatise  on  the  Prooesa  umployed  by  Nature  in  snpprdsaing  the  Hemorrhage  from  Dt 
vidtKl  and  Punctured  Arteries ;  aad  on  the  Use  of  the  Ligature.     180S. 

•  Op.  cit.,  135, 
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wouiid,  mid  of  slow  ero/ion  of  the  remaining  coat.  In  this  Bomewlmt  boW 
proportitioh,  thoiiijli  it  iniind,  as  we  shall  shortly  sec,  imitators,  the  surgical 
world  did  not  follow  him  ;  but  the  ligation  of  arterieei  was  much  siinpIiticHU 
no  otht-r  subHtauce,  either  foivign  or  natural,  in  the  immediate  neighborlitK>d 
of  the  vessel,  being  included  in  the  noose.  The  almost  univenHul  practice  was 
to  tie  tlie  vessel  tightly,  an<l  leave  one  end  of  the  ligature  hanging  out  of  the 
wound.  The  int-onveuienee  of  this  foreign  substance,  acting  like  a  little 
seton,  was  felt.  Sir  Astley  Cooper  tried  a  ligature  of  catgut,  in  hopes  that 
it  ndght  be  dissolved  or  incoqwrated  with  the  living  tissues;  his  hivt  ease 
succeeded,  the  wound  healed,  and  nothing  more  was  seen  of  the  ligature; 
but  his  seeond  cjise  proved  disastrous,  and  he  reverted  to  the  use  of  the 
hempiMi  or  Hiik  cord.' 

Having  now  brought  the  historj^  of  tying  arteries  down  to  a  recent  period* 
we  will  leave  retrosi>eot,  and  consider  the  etiects  of  an  Hunteriau  dehgation 
up^^Mi  the  aneurism,  upon  the  vessel,  and  upon  its  branches. 

We  have  sec^n  that  if  an  arterv  is  occluded  bv  the  ligature  immediately 
above  the  sac  of  an  aneurism,  all  blood  is  cut  otr'  from  entering  the  cavity 
save  a  slight  and  very  imcertain  recurrent  eddy ;  but  that  when  a  considerable 
branch,  or  several  smaller  branches,  spring  from  the  obstructed  vessel  between 
the  ligature  and  the  sac,  a  very  different  state  of  thini^  obtains.  Let  ns 
take  a  very  simiile  instance ;  a  popliteal  aneurism  for  \\liieh  the  superficial 
femoral  artery  has  Ix^en  tied  a  little  below  the  origin  of  the  profunda.  At 
the  moment  of  drawing  the  noose  tight,  the  aneurism  eeases  to  pulsate,  be- 
coming gonorally  rather  smaller  and  softer;  the  next  eifect  of  cutting  otf  bo 
large  an  effluent  from  the  [laivnt  steui  (common  femoral),  is  that  more  of  ita 
current  must  be  thrown  on  the  other  channels,  espeeially  on  the  profunda! 
with  its  eircurnHex  and  other  branches.  The  anastomotie  channels  betweeiii 
these  offsets  and  the  derivatives  of  the  supcrticial  fcniond  below  the  ligature, 
permit  a  certain  and  a  gmdually  increasing  quantit}'  of  blood  to  tind  its  way! 
into  that  vessel  l)etween  the  ligature  and  the  tumor,  aikd  thus  a  gentle  cur-j 
rent  through  the  aneurism  is  soon  establisheil,  that  is  to  say,  the  very  condi- 
tion which  is  most  conducive  to  the  stead}*  and  gradual  deposit  of  active  clot 
is  brought  about.  By  the  time  that  the  sac  has  become  tilled  by  this  mate- 
rial, the  anastomoses  in  the  side  ehanni^ls  liave  st»  enlarge<l  that  lilood  is 
carried  freely  along  them  to  the  leg  below;  even  the  diminished  stresim  in 
the  tietl  artery  is  no  longer  necessary  in  maintaining  the  ciivulatiou  ;  and  the 
artery  very  oihiu  becomes  occlude*!  by  coagulum  from  the  ligature  to  the 
aneurism,  and  be3*ond  it,  to  the  first  large  branch  Ix^low,  while  in  other  cases  a 
certain  f)ortion  of  that  length  remains  pervious.  After  a  little  time  the  aneu- 
rism and  the  obliterated  vessel  utulergo  a  process  of  eontraction  and  al^orp- 
tion.  so  that  they  come  to  i-esenible  a  solid  cord  with  a  knot  on  it;  and,  after 
a  still  longer  interval,  very  little  or  no  trace  is  left  of  the  disease.  In  tliC 
mean  time,  if  a  silk  or  hemp  ligature  has  been  eniiiloytHi,  the  outer  iimt — 
the  only  one  really  ineluded,  sinee  the  others  have  iH-en  ruptured  and  have 
retracted — must  undergo  a  pmcesa  of  ulceration  and  <livision,  so  as  to  release 
the  loop  of  the  ligature;  the  first  event  is  cell  proliferation  around  it — 
natures  attempt  to  eiu-ajvsulatc  the  foreign  body.  The  thickening  thus 
causetl,  under  the  continued  irritation,  s<H>n  breaKs  down  into  pus,  which 
collects  around  the  artery  and  in  its  sheath,  and,  tracking  along  the  course 
of  the  ligature,  flows  from  the  sinus-like  wound.  At  firet  this  pus  is  laud- 
able, but  usually,  after  about  ten  days,  it  gets  a  little  stained  from  admixture 
of  blood ;  then,  in  from  twelve  to  twenty  days,  the  continuity  of  the  vessel 


i 


'  Whether  Antjrllus  ust*d  some  sort  of  intestine,  or  another  auim&l  subBlaoce,  ia,  as  we  bare 
aeen,  doubtful,  p.  432. 
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is  int€rrufttc<l,  and  the  loop  of  the  ligature  may  be  pulled  v?Uhout  uny 
force  from  the  onioning — after  which  tlie  woun<l  utight  rapi<ily  to  heal. 

All  these  circriiinHtuin-'et* — the  cessation  of  i)ulBatioii,  partiul  coHuitse  of  the 
tumor,  establiehiut'iit  of  collati*nil  cirxiilution,  lainlnation  of  clot  in  the  huo, 
obliteratiou  of  a  certain  segment  of  the  vessel,  and,  with  some  ligatures,  sever- 
ance of  the  artery — are  what  8houl<I  take  place,  anil  what  we  ho[>e  for  when 
we  perfonu  these  operations.  The  Hyiuptoms  of  these  occunciieett  are  as 
follows: — 

Almost  immediately  after  the  tumor  has  ceaseil  to  beat,  the  limb  alx)Ut 
and  below  the  seat  of  litrature  becomes  rather  warmer,  and  usually  bedewed 
with  a  gentle  pei-spiration.  This  is  aseriho<l  to  rcturdation  of  the  blood 
stream  in  the  capillaries,  eonseciuent  on  elimination  of  the  propulsive  action  of 
the  he-art.  I  do  not  feel  much  faith  in  this  explanation,  because,  if  the  wannth 
dejXiMled  u\ii^u  a  partial  bh>od  stasi.s,  it  should  be  most  marked,  or  at  all  events 
should  comtnence,  at  tlie  extremity.  TLe  contrary  is  the  ejise;  the  lingers  or 
toes  of  a  lin)b  whose  main  artery  has  been  tied,  aix;  cold  alnu)st  innnediutel}' 
after,  while  the  central  and  upper  parts  are  warm.'  The  warmth  may  eojitinue 
for  many  days;  sometimes,  indeed,  it  is  continuous,  and  is  accompanied  by  a 
slight  surface-blusli.  (lenerally,  in  an  hour  or  two  the  warmth  ileelines,  and 
the  limb  becomes  colder  than  the  rest  of  the  body.  These  caloric  phenomena 
and  their  irregularity  depend  njion  the  givater  or  less  rapidity  with  which  the 
blotnl  is  driven  through  the  arterioles  and  ca|iillanes. 

Alter  a  j>eriod  also  dei>ending  on  the  quicker  or  slower  development  of  the 
smaller  blood-atreams,  u  numb  sense  of  tormication,  sometimes  amounting  to 
pain,  is  felt.  The  extremity,  often  the  whole  limb,  tingles,  and  indeed  occor 
sionally  patients  will  vokiuteer  the  statement  that  they  feel  a.s  if  insects  were 
running  about  in  the  de]iths  of  tlie  part.  The  }>etvon  has  a  grwit  sense  of 
weakness  in  the  limb,  and  does  no  doubt  (as  lias  lieen  seen  in  experiments  on 
animals)  lose  power.  After  a  further  interval,  again  deju^^nding  upon  the 
state  of  the  vessels,  and  upoTi  the  height  at  wliich  the  artery  was  tied,  these 
sensations  more  or  less  gnulually  dechne  and  disapjHair,  Tlie  last  to  entirely 
vanish  is  usually  the  sense  of  weakne>*s;  the  first,  uidess  gangrene  set  in,  is 
the  irregularity  of  temi>eniture. 

The  tumor,  which  at  first,  on  cessation  of  its  beat,  became  both  smaller  and 
softer,  continues  to  diminish,  but  siion  harilcns,  and  in  a  certain  time  (from 
one  to  twenty  hours)  may  be  felt  to  be  quite  hard  and  elastic,  sometimes 
moveless,  sometimes  having  a  slight  undulatorv  pulsation,  and  in  other  cai*es 
(in  from  twenty  to  sixty  hours)  possessing  distinct  btit  lianlly  ex]>ansile  pul- 
sation,* which  after  auotJier  ijiterval  of  a  few  liours  again  disiippears.  If 
previous  to  oiteration  th«  aneurism  caused  pain  L3'  its  pressure,  alleviation  is 
m  some  cases  immediate  and  almost  siuhleri,  but  in  others  is  more  gnidual, 
l>iminution  in  the  size  of  the  tumor  is  continuous  until  the  swelling  "entirely 
disappears,  and  the  period  of  such  disappeai'ancc,  since  it  results  from  absoq*- 
tiou  of  the  lamiiiuted  clot,  evidently  must  tlcpend  on  the  previous  size  of  the 
aTieurisuL 

These  phenomena  occur  if  the  conditions  have  throughout  been  favoi-able, 
but  certam  circumstances  may  immediately  or  more  i-emotely  interfere  with 
their  sapience,  and  with  the  ultimate  result,  namely: — 


*  I  liftd  tli«  right  snlielA^iftn  of  J.  8.  His  fingerfl  tj«o«ne  colrt  almost  at  onoe,  while  for  tliree 
inobes  bt^lovr  the  ellx^w  the  limb  was  abiionaally  wann.  I  inado  a  similar  oliHervation  an  tlin 
person  of  C.  M.,  for  whom  I  tied  the  superfioial  femoral.  The  limb,  iucludiug  the  upper  fourth  of 
the  leg,  was,  two  and  a  half  hours  aft«^r  th«  operation,  hot ;  below  this  it  wa«  b?8s  so,  atid  at  the 
ankle  cool,  the  front  of  the  instep  and  the  toes  being  cold.  This  coldness  of  the  tnoA  1  had 
remarketl  immediate!/  after  the  operation,  and  bad  ordered  a  foot  warmer  to  be  placeil  in  their 
neighbiirhocKl. 

'  We  are  here  coufiidering  the  occasional  recurrent  palsatlon  which  is  not  incompatible  with 
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a  rarity,  occur  even  in  the  third  or  fourth  week,*  probably'  is  due  to  phlebitis 
at  the  seat  of  ligature. 

The  pnjdrtmiata  of  gaugpene  are  uiorea«iug  iiunibnese,  and  a  Reuse  of  weight 
and  helplc:^nert8  iu  the  limb,  followed  by  auff'(*thesia  of  certain  parts* — as^he 
instep  or  back  of  the  tooj* — while  its  further  progress  ia  niarki.*d  by  the  a]»pear- 
ance  of  a  dusky-retl  or  purplish  hjk)!,  usually  on  or  about  the  instep  or  oack 
of  the  hand,  while  the  toea  or  Hiit^ere  become  white.  Then  vcHicatioim  form, 
with  some  cederaa,  which  Ik  eaiK-vially  well  marked  if  the  gangrene  arines 
from  venous  causes.  Afterwards  the  atfecte<l  and  previously  reS  skin  blackens, 
cracks,  and  gives  exit  to  sonic  bloml-staine*!  rtcrum. 

Jutiammadony  Sitppuratioti^  or  slonghivfj  of  the  sojj  may  occur  after  the  Hun- 
terian  ligature,  sometimes  even  a  loug  time  after.  Their  pathology  and  symp 
toms  have  already  beendetaile<l(p.407);  theirnnmvrit*al  frtiuiency  for  different 
vessels  will  be  discussed  in  the  next  part  of  this  article.  The  separation  of 
an  insoluble  ligature  is  always  a  subjet^t  of  anxiety.  The  question  whether 
the  ends  of  the  severed  artery  have  been  sufficiently  sealed  to  ix*sist  tlie  force 
of  the  circulation,  must  always  be  present.  This  closure  of  the  vessel  is  pro- 
duce^l  in  part  by  retraction  and  folding  in  of  the  inner  and  middle  coats 
divided  by  the  ligature;  in  part  by  the  a<lhesion  of  clot,  above  and  below,  to 
the  wall  of  the  vessel.  Evidently  a  short,  clot,  only  a  few  lines  Ions:,  oft'ers 
less  security  than  one  of  considemnle  K-ngth  ;  hence  the  axiom,  nmch  "insisted 
on  when  ligatures  were  always  of  insoluble  material,  never,  unless  absolutely 
obliged,  to  tie  a  vessel  in  close  proximity  to  any  considerable  offset.  To 
place,  naniely,  a  silk  or  other  insoluble  ligatnre  on  the  supei-ficial  femoral, 
immediately  below  the  origin  of  the  deep  branch,  is  to  roui't  serondary 
hemorrhage,  by  leaving  l>etween  that  oflshoot  and  the  ligature  t*x)  short  a 
space  for  the  lirni  adhesion  of  the  upper  clot.'  The  surgeon  should  know 
for  each  vessel  the  average  time  at  which  the  ligature  "comes  away.''  From 
the  common  carc»tid,  subclavian  (thinl  piirt),  arul  external  iliac,  it  di-ops  iu 
trom  21  to  30  days;  from  tho  su[ierticial  femor^il,  in  from  11  to 20  days;  from 
the  braihiul,  in  from  8  to  14  days,  according  to  the  part  ticnl.  As  tliti  threads 
hanging  out  of  the  wound  keep  up  euppunition  and  prevent  healing,  it  is 
desirable  to  get  them  away  as  Hp<.i'dily  as  is  comjiutible  with  safety;  but  they 
never  must  1k»  pulled  off  so  as  to  sever  the  vessels  by  force.  The  rule  of  prac- 
tice is,  when  the  pericjds  ubove  speeified  liave  passeil,  to  make  gentle  traction, 
and,  if  the  cord  do  not  follow  at  once,  to  desist.  If  after  a  <!orisi<lcnibly  longer 
inten'al  the  ligature  is  still  retained,  a  iiither  stronger  pull  may  ]>e  given, 
since  it  happens  occasionally  that,  even  though  the  vessel  be  ulcemtetl  through, 
the  noose  of  the  ligature,  hitching  \n  the  oi>ening  in  the  sheath,  or  on  some 
neighboring  fascia,  is  retained.  In  u  few  cases  threads  have  from  this,  or  from 
some  otlier  unexplained  cause,  kept  their  hold  oven  for  montlis. 

Temporary  Ligature. — The  dangers  and  ti-ouhles  of  a  wound  are  aggra- 
vated by  the  presence  of  a  toivitjn  body  twisted  anuind  the  vessel.  The  not  in- 
fre<iuent  mishap  of  secondary- ncn^orrhage,  and  the  constant  fear  of  such  an 
event  as  long  as  the  ligature  remaiued,  were  defects  that  became  only  too  evi- 
dent as  soon  as  Hunter's  successes  caused  deligation  to  be  a  common  o|x*ni- 
tion.     Dr.  Jones,  in  his  strictures  on  the  actitjn  of  the  ligature,  thought  that 

<  Dr.  Hargrare  published  ft  case  (Dublin  M»dioal  Journal,  March,  1B65)  of  gingr»ne  coin- 
mencinc;  on  the  thirty-flrsl  day. 

*  Thid  i'Hauplu  i»  choMuii  an  the  Bimpltmt.  Many  localities  might  he  named,  as  the  uppvr  half- 
iuoh  of  thu  external  iliac,  th«  upper  part  cif  tht*  couimon  femoral,  jost  below  the  epigaiitrio  and 
deep  oircaniflt^x  ilii,  the  lower  end  of  the  right  common  carotid,  the  first  part  of  the  subclavian,  «ttf. 
It  If  to  be  noted  that  aume  recent  experiuieutaliHts  have  thrown  doubt  on  tin*  value  of  the  occlud- 
ing thrombus,  but,  as  we  shall  Bee,  un  inauffluient  or  tuisintvrpruted  evidenct*. 
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he  saw  a  way  of  eliminatine:  these  troubles  altogether.  To  him  belongs  the 
tirst  ulea  of  the  teiiiponiry  licrature,  all  subi*equent  inventioiiH  being  merely 
various  mechanisms  for  carrynig  out  his  object.  He  found  that  when  a  liga- 
ture, or  thi-ee  or  four  ligatures,  were  tightly  tied  round  an  artery  and  in»mo- 
diately  removed,  eircuUition  in  the  vessel  was  not  ri»stored.  From  the  thinl 
to  the  fifth  day,  in  this  series  of  experiments,^  the  animal  was  killed  (in  one 
instance  on  the  nineteenth  day),  and  all  the  vessels  thus  tivatod  were  found 
closed  by  a  firm  block  of  "coagnlable  lymph,"  which  glued  together  the 
wounded  inner  and  middle  coats;  while  outsi(ie  the  vessels  a  ring  of  like  sub- 
stance suT)ported  and  nodoubt  hel|ted  to  occlude  them.  Dr.  Jones  seems  to  have 
possesse<l  no  opportunities  of  testing  these  results  on  the  human  subject,  but 
he  infers  from  analogy  that  the  sjime  consequences  would  follow  like  momen- 
tiiry  applications  of  the  ligature  to  the  vessels  of  man,  and  that  the  method 
might  be  uswi  in  certain  uisciises— notably  in  aneurism. 

bince  this  time  (1805)  temporary  ligatures  have  been  fitfully  used,  and 
many  different  modes  of  employing  them  iiivented.  Travers'  tie<l  knots  of  a 
description  easily  loosencnl,  and  lett  the  ligatures  longer  than  Dr.  Jones  had 
suggested.*  A  few  cases  thus  treated  ende<l  successfidly,  but  faihii^  was  far 
too  frequent.  Scarpa*  next  took  up  tlie  cause,  and  showcnl  experinjcntally  that 
the  ligature  should  remain  fnmi  tlirec  to  four  days.  After  this  |»eriod,  an  iu- 
tervalocicurs,  and  we  then  come  to  temporary  ligatures  fastened  and  loosened 
by  some  instrument,  this  being  generally  a  tube,  either  single  and  simjde,  or 
divided  by  a  partition  like  a  double-barrelled  gim,  the  loop  of  the  ligature 
projecting  through  one  extremity,  and  its  ends  through  the  other.  Other 
mechanisms  are  of  the  nature  of  force]ts,  lield  closed  by  spring  or  screw. 
The  namesof  L'Estrange,"  Wolfe," Porter,^  Brun6,»Xunnelcy,'l)ix,'»  Billnuh,*' 
Bickersteth,"  and  many  others,  are  connected  with  this  form  of  temjx)ran' 
ligature,  or  its  moiiification,  "  filo-pressure."  Many  of  the  instruments  are 
botli  simple  and  ingenious;  the  mode  of  use  is  to  lay  the  artery  Imre,  puss 
the  thread  or  wire  round  it,  slide  the  tube  over  this,  and  secure  it  with  sufii- 
cient  pressure,  leaving  a  meiins  of  ea.My  removal.  The  names  of  otlier  in- 
Btrument«,  such  as  the  artery  compressor  and  canula  forceps,  sufficiently  indi- 
cate their  nature. 

Dr.  Fleet  Speir's"  method,  and  his  instrument,  or"arteiy  compressor,"  are 
somewhat  different,  being  rather  an  imitation  of  torsion  than  of  deligation  ; 
tliey  apply  to  vessels  in  continuity  that  rough  handling — that,  in  tlie  French 
sense,  **  insult  to  tlie  inner  tunics  ' — which  gives  to  torsion  of  severe<l  vessels 
its  Ineniostatic  quality,  llis  instrument  is  a  tube,  of  size  corresfM>nding  to 
the  vessel  under  treatment,  and  currying  a  sliding  arm ;  one  end  of  this  pis- 
ton-like arm  carries  a  hook,  tlie  other  a  screw  ana  uut  When  the  artery  is 
bare<J,  the  hook  is  passed  under  it,  and  then  tlie  screw  is  turned  until  the  hook 
and  the  vessel  arc  dmwn  into  tlie  tube;  the  pressuiv  thus  inflicted  ruptures 
the  inner  coats  rudely  enough  to  make  them  curl  up  and  retreat  within  the 
outer  tunic 

'  op.  oil.,  cli»p.  iii.  ■  Med.-Chlr.  Trans. .  vol.  It.  p.  031. 

1  lu  advligation  of  tlio  VracliUl  he  liad  good  sooeaas  (50  Lourtt)  ;  iu  onti  of  tbv  superficial  fum»- 
ral,  fftUart?  (27  hours).  (Med.-Cliir.  Trnna.,  vol.  Ix.  p.  405.)  Roberts  oared  «  popliteal  aneurum 
by  leaving  the  Hgatare  only  24  honrs. 

<  Mtriiioria  p  letttTo  BuUa'lejcatura  ti<mporar!a  delle  priucipali  arterie  degli  arti,  etc.  Itj2&. 

•  Dublin  Mrtlioa!  Press,  1865. 

•  Canula  Forceps,  British  Mwl.  Journal,  vol.  ii.    1867. 

•  Arli'ty  (Viuipressor,  Dublin  Mfdlcal  Journal,  Nov,  2,  1867. 

•  Zeitae'hrift  rlt-r  riiirurgi«,  Bd.  v.  S.  317. 

■  British  Mwiical  Journal,  vol.  i.  Uti8.  »  Ibid.,  vol.  ii.  1876. 

"  rhirurgifiche  Briefe  aus  dem  KriegBlazaretben,  1871. 

'•  Mwlirr>-r|iirurK.  Traus.,  vol,  Ivi.  p.  12ii. 

"  New  York  Medical  KecorU,  April,  1871 ;   Maroh»  1872;   Fabrnary,  1878. 
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The  temporarj  ligature,  prodiuing  division  of  the  inner  tunics, followed  by 
the  formation  of  inflammaior)'  udhesiona,  certainly  j>odde>we3  the  j>ower  of 
occluding  the  arteries  of  aninialH,  ajipaivntly  in  every  experiment,  even  tliough 
the  current  is  seen  to  persiet  immediately  after  the  oi>eration.  The  theory, 
ad  advanced  by  Dr.  Jones,  and  Ht'terwards  supportcfl  hy  Porta,'  Bruns^*  and 
others,  would  be,  if  the  arteries  of  man  and  of  animals  acted  in  like  miinner, 
indisputable,  but  this  is  far  from  ia  ing  the  ease,  as  Hunter  and  Jiome  found 
out ;'  and  we  must  bo  cautious  in  drawiui?  conclusions  tVom  t}iesc  undoubtedly 
valuable  experimciits.  The  temporary  ligature  has,  in  a  certain  innnber  of 
cases,  succeeded,  but  it  has  more  often  failed,  either  by  again  permitting  free 
flow  of  blood,  by  i)ermitting  tlie  formation  nf  an  aneurism  ;it  tlie  isite  of 
oj->eration,  or  by  giving  rise  to  secondary  hcmorrhatfe.*  The  failuros  are  in 
too  large  a  proportion,  the  mcthoil  is  ntu'eliable.  The  instrument  of  Fleet 
Speir  is  the  best;  the  difference  between  his  inner  vascular  wound  and  that 
let^  by  a  cord  or  wire,  is  similar  to  the  ditlcreuce  between  the  wounds  of  arte- 
ries torn  or  cut  asunder.  Even  the  <'an»tid  has  hy  this  device  been  suceesB- 
fuliy  occluded,*  yet  the  plan  camiot  be  considi-roil  entirely  secure;  and  it 
would  certaiidy  apiK'ur  that  one  or  other  of  tlie  ixuxles  of  ligatit)n  about  to  be 
described  must  fulhl  all  the  conditions  of  eliniinating  the  clangei's  of  foreign 
bcKlies — allowing  healing  by  the  tirst  intention  and,  at  the  same  time,  aftbiKling 
greater  security  airainst  reopening  of  the  arterial  chaiuicl  hy  leaving,  at  all 
events  for  a  consiilenible  time,  a  circular  constriction  ni>on  the  vessel. 

Soluide  Lifjatnrt's. — It  lias  been  said  that  Sir  Astley  Cooper  experimented 
with  catgut  ligatures  with  the  \\t>\\Q  that  they  miL^ht  l>ecome  absorl>ed  or 
incorporated  in  the  tissues:  this  hope  was  not  fultifled,  and  the  matter  was 
over-hastily  abandone<l ;  but  many  years  after,  Porta"  nmdc  a  great  number  of 
ex{»erimentH  with  various  substiun'cs — catgut,  silk,  hemp,  horsehair,  etc.  In 
every  ca^*e  he  cut  the  ligatures  short  and  sewed  up  the  wound,  killing  the 
animals  afterwards  at  various  fteri<xls,  from  four  days  to  forty  months.  Of 
290  ligatures,  04  M-ere  entirely  absorbed  in  this  order : — 

120  silk         .  19  abHorlx^d  .  .  15.8  per  cent. 

80  catgut     .  33        "  .  .  41.25     ** 

50  flux        ,  10        "  .  .  20.  " 

40  horsehair  2        "  .  .  5.         «* 

The  table  shows  the  great  capability  which  dried  fibrous  animal  structures 
possess  of  becoming  absorbed  by  or  incorporated  in  the  tissues. 

Professor  Lister,  in  the  pui'suit  of  his  aim,  the  avoidance  of  putrescent 
action  in  wounds,  found  that  by  treating  catgut  after  a  siniilar  manner  to  that 
in  which  he  tivated  wounde<l  surfaces,  viz.,  by  tlie  use  of  carbolic  acid,  he 
could,  with  the  more  certainty,  cause  it  to  be  absorbed,  lie,  therefore,  intro- 
duced the  carbolized  catgut  ligature.'  The  material  which,  on  the  strength 
of  an  experiment  on  a  calf,  he  first  recommended,  was  thus  prepared  by  him : 
Take  1  juirt  of  pure  crystallized  carbolic  acid,  with  only  just  enough  water  to 
keep  it  fluid.  Mix  this  thoroughly  by  shaking  it  with  5  parts  of  olive  oil. 
When  the  admixture  is  complete,  steep  in  it  the  strands  of  catgut.    This 

1  DeUe  alteraazioue  pat«logiche  dello  urterie  per  la  ligatnra  e  U  toraione.     Milano,  1845. 
■  I»c.  cit. 

*  The«e  distinguished  men  dissected  nfT  aU  tlm  tunics  of  arteries  in  dog«,  until  the  merofit  iStm, 
throagh  vrhiclL  the  blood  could  bu  8een  flowing,  was  left.  lu  three  and  six  wfekti,  respectively, 
repair  vaa  complete,  without  either  dilatation  or  oontraetion  of  the  Tessel.  (Transactions  of  a 
Society  for  the  Improvement  of  Medical  and  Chirurpical  Knowledge,  1793.) 

*  There  are  many  such  uasvs  scattered  in  medical  journals.  Sands  (Philadelphia  Medical 
Times,  Not.  1874),  gives  four  of  this  last  description. 

*  Bell's  case  (Medical  Record,  Aug.  1,  1871),  and  Fleet  Spelr's  own  case  of  double  distal 
ligature. 

*  O^k.  eit.  '  Notes  on  the  Ligature  of  Arteries  on  the  Antiseptic  isystem,  1869. 
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stec'ltiijtr  mnstgooM  for  at  least  two  months,  and  is  better  continued  fc 
The  utiuL-t  of  this  treatment  npon  tlie  catgut  is  to  render  it  uiueh  more 
in  the  tissues ;  it  has  been  used  very  extensively  for  sutures  and  for  ligatured 


ion 

eul^l 
aii^l 
.te^H 


of  vesaeld,  both  severed  and  in  continuity. 

Pi-ohubly  t}ic  next  gcnemtion,  or  the  younger  members  of  this  generation 
of  8urge*)ns,  will  be  better  able  than  we  are  at  the  pi-esent  moment  to  b^'i^ 
it«  exact  value  to  autiseptie  surgery,  its  high  wrought  claims,  and  its  evido: 
exaggei-ations.*  For  myself,  I  conceive  that  by  its  aid  we  ma^  perform  certai 
operations,  among  them  deligations  of  large  and  deep  arteries,  with  greater 
certainty  of  obtauiing  union — if  not  by  first  intention,  at  least  without  6Ui>- 
purdtioii — and  tliis  is  undoubtedly  a  ver}*  important  advantage.  Probably 
the  cumbersome  and  troublesome  appliances,  the  spray,  etc.,  will  be  very 
shortly  3iiijeiiiie<letl. 

Among  the  various  constituents  of  the  antiseptic  system,  that  which  chiefly 
concerns  us  here  is  the  use  of  a  ligature  which,  whether  it  be  orgjinizetl  or 
simply  absorbed,  does  not  act  within  the  tissues  as  a  foreign  body,  but  allows 
the  nouud  to  houl, and  is  not  seen  any  more, if,  as  doubtless  occurs  in  a  large 
number  of  ca^en,  all  goes  on  as  it  should  do. 

But  the  results  of  many  case^  have  pi*oduced  a  certain  distrust  of  tliiH  liga- 
ture— a  distmst  which  is  shared  by  the  majority  of  ofierating  surgeons,  bu|^ 
which  was  probably  tii*st  expreeBcd  iu  public  by  the  late  Mr.  Calleuder,*  an^H 
which  has  been  augmented  by  the  reports  from  time  to  time  of  the  occur- 
rence of  secondary  hemorrhage,'  of  the  formation  of  a  fre**h  aneurism  at  th^ 
place  of  deligation,*  and  of  a  rapid  return  of  pulsation  in,  and  itersi^tence 
the  aneurism  ;*  wliile  my  |>ersonal  want  of  confidence  has  been  enhanced 
the  remarkably  nmid  occurrence  of  bleeding  after  tj'ing  a  common  carotii 
very  low  down,  and  by  my  tinding  the  vesscrcut  almost  completely  thrrvugh. 
It  18  not,  of  course,  t'av  a  moment  to  be  imagined  that  carlwdized  cati^ut 
always  or  generally  leads  the  oj^erator  into  such  troubles ;  indeed,  for  tynu 
severed  vessels,  this  material,  being  a  convenient  cord  ready  to  hand,  wif 
probably  continue  in  use,  since  it  closes  the  divided  mouth  of  the  veissel,  nni, 
KcejiH  It  occluded  sufficiently  long  to  fulfil  lin  object  in  these  conditions;  buj 
itrt  tailures,  when  used  on  vesi^els  in  continuity,  are  oidy  too  frequent,  apiv 
rently  arising  from  the  fact  that  its  behavior  on  the  tissuee  is  uncertam. 
Thus  a  seriea  of  cai-eful  experiments  by  M.  Aruaud*  gives  these  rtsults : — 


ur- 

1 


Catgut  disappeared 


Carotid  or  femoral  arteries  of  do^s  tied  fourteen  times, 

once  in    4  days. 

twice  in    7  days. 

M               "                                                once  in    9  days. 

Catgut  distinctly  visible                                once  in    4  dnys. 

•*                "                                                    once  in    9  days. 

**                "                                                   once  in  11  days. 

Catgut  visible,  but  softened  and  infiltrated  once  in  10  days. 

'  It  must,  however,  nt'ver  Iw  ov(*rlook«l  that,  Juflt  previona  to  the  birth  of  Antis«ptiGiM», 
British  ho^ipitaU.  iiRart>iK>litan  and  provinoial,  wt*re  mucli  Inft^led  byprttmiaaDdothvrdii 
origiiiAting  in  blmid-puifioning,  so  umch  ho  tliat  eight  years  ago  a  welKkuown  •urg«on  vrofco 
what  would  bf  l^^t  for  sornH  of  tlipst*  infttitntiotiH  wontd  bo  a  frtf«  use  of  the  pickaxe.  (Krk-h 
British  Medical  Jonrnal,  January  and  February,  1S74.)     Th«»  state  of  certain  Cootioenul  be 
pitnta  has  been  raised  by  antiseptic  surgery  from  a  very  lethal  to  a  farorable  one. 

*  Transactions  of  the  Clinical  Society,  vol.  xi.  p.  108. 

*  T.  Brvant,  Trans.  Clinical  Soo.,  vol.  xi.  p.  1  ;  Humphry,  British  Medical  Journal,  Sept.  14»' 
1874:  "Woods,  Lancut,  Aug.  28,  1875. 

*  T.  Smith,  Tranti.  ClinicAl  Society,  vol.  xi.  p.  SI ;  Heath,  Ibid.,  toI.  xi.  p.  40,  and  others. 

*  Bhrwell,  Lancet. 

*  Contributions  a  T^tude  de  la  ligature  dans  le  troltement  dea  anfvrismee.     Paris,  1.^-^. 
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Thus  we  have  siu-h  a  iniig**  of  perioils  within  which  the  rarholized  catgut- 
may  disapiieur  or  remuiii,  tliat  any  Hurgeon  who  applieu  Huch  u  ligature,  must 
feel  a  .sad  uncertainty  as  to  what  will  happen. 

Mr.  Lieter  himself  evidently  feels  that  catgut  prepared  in  the  way  he  first 
recommended  lias  failed  to  furnish  a  ligature  suitable  for  tying  arteries  in  con- 
tinuity, since  he  has  more  ixx^ently  instituted  a  weries  of  exi>i;riments  for  the 
purj^Kwe  of  rendering  the  action  of  catgut  in  the  tissues  more  equable  and 
reliable  by  steeping  them  in  chromic  acid/  a  mode  of  pivparation,  indeed, 
which  Dr.  Macewen,  of  (ilasgow,  had  previously  employed.  But  in  a  case  of 
deligation  of  tlie  external  iliac  artery,  for  which  Mi*.  Lister  had  supplied  the 
0^>erat4ir  (Mr.  Femberton)  with  a  length  of  chromioized  mtgut,  the  ligature 
came  away  four  months  after  the  operation  in  an  abscess.  A  piece  which 
the  same  gentleman  supplied  to  Mr.  Bellamy  wiis  used  for  tying  the  supei-ii- 
cial  femoral:  the  wound  healed^  save  a  space  of  about  half  an  inch — a  fissure, 
mther  than  a  sinun — which  letl  straight  through  the  tissues  to  the  ligatui-ed 
artery.  The  man  left  the  hospital  after  three  months  witli  this  fissure  still 
open. 

In  the  mean  time,  the  general  dissatisfaction  with  catgut  as  a  ligature  in 
continuity  caused  many  surgeons,  myself  among  the  number,  to  make 
experiments  and  trials  with  certain  other  animal  substances,  the  result  being 
that  three  materials  may  now  be  regaitled  as  probably  the  best  for  tying  vessel 
in  aneurism.  The  suspensory  ten<l(>n  of  the  kangaroo's  tail  was  proposed 
and  used  by  Dr.  Giixllostoue,  of  Melbouruo,  in  1878.'  A  Japanese  surgetm, 
Dr.  Ishigouro,  re<*onnnende4l  tendons  of  the  wliule,  which  are  strongly  com- 
mended, also,  by  Benhenna  and  Baely ;'  while  I  choso  t)ie  \y\nn  of  surmumling 
the  vessel  to  be  tied  with  its  own,  tliat  is,  with  arterial  tissue.  It  does  not  pro- 
bably much  matter  whence  the  animal  tissue  einploye<l  may  corae,  provided 
that  it  be  of  the  fibrous  variety,  be  strong  enoui^h  to  bear  a  strong  pull,  be  of  a 
consistence  that  will  ret-ain  a  slight  knot,  aiut  more  esiK?ciallyl>e^f.y/i.*  It 
apfiearecl  to  nie,  in  studying  ail  the  modes  of  fuilui*e  vi'  catgut,  and  experiment- 
ing on  ditferent  sitmples  which  I  myself  had  ()rc|faretl,  that  the  extreme  viiria- 
bifity  depended  not  on  different  methods  or  periods  of  carbolization,  but  on 
certain  conditions  of  its  iii'st  manufacture,  whicli  of  necessity  involved  a 
certain,  or  rather  an  uncertain,  amount  of  putrefaction,  so  as  to  allow  the 
outer  parts  (peritoneum,  etc.)  to  be  scraped  otV  with  the  back  of  a  knife, 
while  the  same  implement  and  action  s<^ueeze<.l  the  mucous  coat  out  of  the 
tube  under  the  fonn  of  dirt. 

Another  consideration  weighed  with  me  very  strongly.  I  was  aiming 
more  especially  at  a  li^ture  wherewith  lai^e  vessels  near  the  heart  could  be 
safely  tied,  more  esi»ecially  the  innominate  and  Hubclaviaii,  the  deligation  of 
which,  when  the  patients  have  sufiicioutly  survived,  luus  always  W>eu  fol- 
lowed by  secondary  hemorrhage.  It  seemed  tn  me  that  if  we  could  keep  a 
Yeeael  shut  up  for  u  sufficient  length  of  time  with  a  ligature  that  nee<L  not 
ulcerate  through  the  artery,  we  niiglit(tlie  rvnult  4)f  proximal  jm^sure  shows 
it  to  be  possible)  cure  an  aneurism  without  division  of  the  two  iuuer  arterial 
coatfl.  lu  other  words,  it  seemed  to  me  tliat  the  doctrine  of  Dr.  Jones  re- 
quired revision.  Xow  I  found  by  exiH?riments  that  round  ligatures  could 
not  reliably  be  used,  so  as  to  Icjive  tht>se  coats  entire,  but  that  fiat  ones,  unless 

■  President's  Addrms  before  the  Clinical  Society. 

'  First  tntrodaoed  into  Europe  by  the  late  Mr.  Calleader.  Clinical  Sooietj'B  Transactions,  roU 
xi.  J).  703. 

•  WeeXblatt  van  het  NederUndisehrt  Tidachrjft  voor  Geneesk.  No.  37.  1S78. 

*  By  thia  term  I  mtian  not  aaod  immediately  on  ri'raovol  from  the  animal's  body,  bat  bo  pro- 

Sared  and  stored  that  not  the  slightest  taint  of  putrefaction,  no  bvglnuing  of  dcHX>mp09itiou.  may 
aTe  oocarred. 
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jerked,  or  otherwise  improperly  handled,  would  always  do  so.     Hence,  aft< 
miuiy  trials  and  exjK'riinents,  I  hit  on  the  notion  of  iming  the  strong  niiddlel 
foat  of  the  ox's  aorta,  and  devked  the  following  nietliod  of  tuanufacture: — 

Procure  from  a  butcher  the  aoita  of  an  ox  (not  nplit  up,  an  is  usual,  butj 
entire) ;  see  that  it  comes  straight  from  tlie  slaugliter-house,and  has  not 
kept ;  if  it  can  be  made  into  ligatures  at  once,  it  is  better;  if  not,  place  it  til 
opportunity  olfers  in  a  three  per  cent,  solution  of  carbolic  acid.    iStrip  off  th< 
outer  coat.^      The  middle  and  inner  coatfi  are  then  to  be  cut  with  a  pair  of 
scissors  spirally  i*ouud  aud  rouud,  so  as  to  make  the  whole  iuto  a  tape-likej 
cord.' 

liut  in  this  state  the  material  is  too  elastic  to  bear  a  reliable  knot,  and  i( 
disappeurs  iim  nipidly,  or  at   le^wt  does  so  in  quadruiH'dK.     Both   these  quali 
lies  are  cliuiinated  by  suspending  it  and  bantling  upon  it  a  weight  of  from 
one-half  to  two  lbs.,  such  as  will  stretch  it  halt  its  own  length  ;  two  feet  of 
the  unstretched  should  liecome  three  of  the  stretched  ribbon.    This  should 
done  in  an  atmosphere  wana  enough  and  dry  enough  to  dessieate  the  ribbon  ii 
about  tive  houiv,  utter  which,  should  imy  irregularities  remain,  tlu-y  may  I 
scraped  off  with  a  sharp  penknife.     The  material,  as  it  dries,  becomes  tram 
lucent  and  homy ;  like  velKnu,  it  will  keep  any  length  of  time  rol]e<i  np  ii 
a  coil,  but  must  not  be  sharply  bent  while  thus  dry.      I  store    it  in  anti 
septic  gauze  under  n  ghiss  sha<ie.'     About  seventy  minutes  befort^  uee,  it 
to  \n}  steeped  in  a  tliree  |wr  cent,  solution  of  carliolic  acid,  when  it  become 
perfectly  flexible.     It  also  recovers  a  little  of  its  elasticity,  but  not  an  incoi 
venient  amount;   indeed,  the  knot  is  iirobabl}'  on  this  accx>unt  the  moi 
secure,  because,  in  tightening,  the  material  by  stretching  becomes  thinner^ 
and,  on  relaxing,  enlarges  again,  the  enlarged  part  outside  the  tie  acting  as 
sort  of  strut  against  the  knot,  which  thus  jis  it  were  clamps  itself.      F< 
passing  it,  au  aneurism  needle  is  required  whose  eye  is  slit  a  little  loi 
than  usual. 

The  cases  in  which  tliis  ligature  has  beeti  used  are  not  as  yet  many,  but  thev 
nave  all  been  such  as  to  show  the  reliability  of  the  material  and  the  sound- 
ness of  the  views  above  taught ;  they  are : — 

One  left  c'an)li(l. 

Four  rijiIiL  carotids        )    i     ui    j-  »  i 

..         ■'^i  .      II-        -  double  distal  operations. 

Four  rigliL  siibclaviuns  \  *^ 

One  right  subclavian  alone. 

Two  external  iliaos  (one  perhaps  was  common  iliao). 

Five  Huperticial  femorals. 

One  popliteal. 

One  brachial. 

In  none  of  thet*e  sixteen  cases  has  the  ligature  given  any  trouble,  being 
never  seen  a^rain;  all  ^lid  W4:'ll  iw  far  as  the  deligation  was  concemod.  "  Two 
of  the  ciujes  sliould  be  esjuM'iully  noted.     In  a  deligation  of  the  femoral  (by  Mr.^ 
Bellamy)  as  the  ligatni-e  wn.-*  drawn  tight,  a  little  blee<ling  occurred  a  sboi 
distance  above ;  probably  a  little  branch  running  int^>  the  muscle  was  toi 
At  my  request  tnc  operator  jmssed  two  more  ligatures  of  the  same  mate 


1  At  the  upper  part  this  tnnio  is  from  one-fonrth  to  ono-tliird  of  &n  inch  thiok,  loose  and  all 

spongy  :  lover  down  it  Is  thinner  and  firmer.     Care  most  be  taken  where  the  uit«rcostaU 
given  off  not  to  t<_'ar  the  middle  coat. 

•  After  a  v**ry  lilth*  practice  it  b«Hwine«  easy  lo  keep  the  ribbon  equallr  broad  ihmnjrhrtn*, 
or  slightly  tapering  from  the  nppi'r  And  thicker  to  the  lower  and  thinner  part :  also  eo  to  iiijtna;^ 
tile  little  upenin>!8  for  tliu  small  branches,  Ihut  they  do  not  interfere.  [  exhibited,  at  th«  lut^r- 
tiatinniil  Congress  (Parke'H  Muaeum),  a  piece  of  this  ligature  36  feet  in  length. 

*  For  further  details,  see  th<3  author's  mouogrftgh,  already  quot«d ;  alao  varioas  papwv  la  HhL' 
Chir.  Trana..  1878,  1879,  1880,  1881. 
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above  and  below,  there  being  thua  three  bands  in  the  Apace  of  an  inch  or  a 
little  more ;  this  was  a  severe  test,  yet  the  wound  healed  by  the  firat  inten- 
tion, aad  nothing  has  since  been  heard  of  the  ligatures.    The  brachial  artery 
of  a  child,  aged  nine,  was  tied  on  the  19th  of  June,  1881,  by  my  house  surgeon, 
Mr-  Taylor,  for  consecutive  traumatic  aneurism  of  the  ulnar  artery  near  the 
wrist.     The  ligature  used  was  the  stoutest  carbolized  catgut  prepared.     Ex- 
actly a  week  aner,  hemorrhage  occurred  both  at  the  ojierative  wound  and  from 
the  aneurism.    I  examined  the  former,  and  found  the  knot  of  the  ligature 
Iving  upon  the  vessel,  but  quite  loose,  the  loop  having  entirely  disapj}eared. 
The  vessel  was  divided  through  about  one-thim  of  its  circumterence.   I  re-lig- 
atured with  ox  aorta  ribbon  above  and  below.     No  bleeding  occurred  after- 
wards, and  though  the  wounds  had  to  heal  by  granulation  and  suppuration, 
and  though  the  operation  was  not  antiseptic,  nothing  was  atlerwams  seen  of 
the  ligatures,  and  the  child  did  perfectly  well.' 

At  present  it  is  not  quite  possible  to  say  what  ultimately  becomes  of  these 
ligatures  made  from  animal  fibres.  Mr.  Lister's  first  idea  was  that  they 
became  organized,'  but  he  has  since  energetically  repudiated  this  view ;  pro- 
bably his  denial  is  correct  with  regard  to  catgut,  because  that  material  is  to 
8  certain  extent  putrefied,  but  fresh  substances—  kangaroo  or  whale  tendon, 
and  vascular  coats — do  I  believe  l>ecomc  organized  and  become  part  of  the 
body  into  which  they  are  inserted,  for  vessels  form  within  them.* 

The  occurrence  most  dreaded  after  deligation  of  an  artorj'  is  hemorrhage  at 
the  site  of  ligature.  A  non-absorbable  cord  which  must  divide  the  artery  in 
order  to  come  away,  evidently  exposes  the  patient  to  this  risk.  An  organi- 
zable  or  absorbable  material,  if  it  properly  fulfil  its  object,  ought  to  exempt 
from  this  danger,  but  records  which  will  be  presently  given  show  that  this  is 
by  no  means  the  case  with  catgut,  nor  do  I  think  that  any  form  of  ligature 
"which  severs  the  middle  coat  of  the  vessel  can  be  entirely  safe. 

The  treatment  of  secondary  hemorrhage  at  the  place  of  deligation  is  not  by  any 
means  always  successful ;  sometimes  a  simple  pad  and  bandage  sufiicc  to 
arrest  the  bleeding,  but  otYen  the  choice  of  a  suitable  mode  of  treatment 
preaewts  great  difficulties.  This  variability  depemls  on  the  proximity  of  the 
Tessol  to  the  heart,  on  its  calibre,  on  the  size  of  the  rent  in  it,  on  the  number 
and  volume  of  branches  given  off  immediately  above  and  below  the  point  ot 
ligation,  and  on  the  freedom  of  their  inosculation,  whereon  in  great  measure 
tfie  length  and  steadfastness  of  the  thmmbic  clot  dci>end8.  The  freedom  of 
inosculation  is  an  important  factor,  since  the  bleeding  not  infrequently  comes 
from  the  part  of  the  vessel  beyond  the  ligature.* 

The  treatment  must  in  part  depend  upon  the  situation  of  the  tied  vessel,  in 
part  on  the  amount  and  rate  of  bleedine^.  It  is  plain  that  if  an  artery  within 
or  close  to  the  trunk  be  the  seat  of  nemorrhage,  our  resources  are  more 

^  Lancet,  JdIj  30,  1881.  *  Ligature  of  Arteries  on  the  Antiseptic  System. 

*  Space  will  not  permit  me  to  foUow  here  the  different  views  held  regarding  this  organiza* 

Uon,  this  o(Hning  to  life  again,  of  tissues  taken  from  a  dead  animal  and  translated  into  a  living 

body.    BIr.  Dent  (Hed.-Ohir.  Trans.,  vol.  Ixiv.  p.  231,  and  Lancet,  March  2t!,  1881)  has  shown 

Tet7  elearlj  that  the  kangaroo  tendon  becomes  vascularized,  and  henee  we  may  supp<me  that  it 

UBoorished  ;  and  I  hare  had  the  opportunity  of  showing  several  remains  of  ox  aorta  ligature 

U  different  dates,  the  oldest,  at  fifteen  months,  being  inseparably  mixed  with  the  8urroun<ling 

tidsaet.  (Med.-Chir.  Trans.,  vol.  Ixiv.  p.  225,  and  Lancet,  Marcli  12,  1881.)     The  contention  as 

to  whether  the  actnal  elements  of  the  materials  remain  or  are  replaced  by  new  ones,  appi'urs  to 

BHi  Doimportant.     The  latter  ia  the  fate  in  the  animal  economy  of  all  used  tissues,  yet  the  wholt^ 

'^Tgu,  though  interstitially  changed,  remains  tho  same.     A  muscle  for  instance,  after  mui;h  use. 

*Ten  though  a  ^eat  part  of  its  sarcons  elements  may  have  Iwcoini's  effete  and  havn  Iwen  n-placnl, 

ianibstantially  the  same  and  not  a  new  muscle.     I  hare  no  doubt  that  many  fihre-ivlU  of  tlm 

Ofguicligatures  are  changed  for  others  ;  but  as  a  whole  tlie  material  mu»t  W  considenwl  as  por- 

■iMnt    Bat,  as  my  cases  show,  these  ligatnres  ultimately  diminish  in  bulk  like  any  other  part 

tf  tbe  body  when  their  function  is  fulfilled. 

*  This  is  nearly  always  the  condition  of  secondary  hemorrhage  after  tying  the  subclavian. 
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limited  than  if  the  bleeding  vessel  be  in  a  limb  at  some  distance  from  the 
body.  In  the  latter  caee,  if  the  hemorrhaiTe  be  not  a  formidable  and  rapid 
gush,  we  may  estimate  approximately  tte  t*ize  of  the  arterial  wound  by 
watching  the  nature  and  amount  of  the  flow.  If  thi«  be  bri:*k  but  not  vio- 
lent, we  may  elect  either  to  applv  pressure  by  pad  and  bandage^  or  to  cut 
down  on  the  VBsi*el  and  tie  it  again  both  above  and  1h*1ow,  It  the  former 
course  be  chosen,  the  thumb  should  be  pi-easifed  tirmly  just  above,  and  after- 
wards just  below,  the  wound,  and  at  whichever  |»oiut  pressure  moet  effectu- 
ally checks  the  bleeding,  there  should  the  pod  be  thickest.  Having  then 
made  a  graduated  compress  arranged  in  this  manner,  it  should  t>e  held"  by  an 
asftistant  steadily  over  the  &eat  of  hemorrhage  while  the  bandage  is  tirmly 
applied  from  the  extremity  up.  A  few  minutes'  attention  will  show  whether 
the  bleeding  is  cheeked.  Even  if  successful,  further  precautions  should  be 
taken.  A  tourniquet,  or  better,  if  dealing  with  the  lower  limb,  one  of  the 
compressore  used  tor  the  cure  of  aneurism,  should  be  applied  to  the  artery 
above,  with  sutiicient  force  to  mitigate  the  force  of  the  circulation,  yet  with 
such  muderation  as  to  render  the  pressure  bearable  for  some  houre^  Si.>me 
trustworthy  person  must  be  left  in  charge,  who  is  frequently  to  examine  the 
dreesings,  and  who,  on  any  appearance  of  blood,  must  screw  the  instnmient 
titter  and  send  for  the  surgeon. 

UnlesB  thia  recurrent  bleeding  be  very  slight,  it  is  generally  better  not  to 
go  on  with  pressure,  but  if  this  oe  continued,  another  method  of  application 
should  be  used.  The  wound  may  be  oj>ened,  thoroughly  clcansea  from  all 
clots,  and  drie<l,  while,  if  possible,  an  assi^^tant  t<trapre»5ses  the  vessel  above; 
then  bits  of  iiert'ectly  dry  siionge  or  yarn,  not  bigger  tlian  horve-beans,  mav 
be  stuffed  well  home  into  the  lx>ttom  of  the  wound,  piece  upon  piece,  imtil 
the  whole  is  quite  full,'  when,  bv  applying  a  bandage  over  the  whole^  verv 
firm  pressure  can  be  made.  Another  plan  is  to  fill  the  wound  with  verT>'  small 
ahot,preased  well  in  till  the  ]>ttrts  around  are  prominent.  The  disadvantages 
of  these  methods  are  the  nroneneas  to  blood  fioisouiug  if  the  foreign  bodies 
have  to  remain  long,  and  the  danger  of  recnrrent  hemorrhage  if  they  arv  re- 
moved quickly.  Tliey  act  by  their  direct  pressure,  and  by  causing  the  blootl 
to  coagulate  in  their  interstices  and  arounci  the  wound  in  the  veaseL  I  have 
never  had  occasion  to  use  shot  in  this  way,  aiwl,  should  the  occasion  arise,  I 
should  prefer  a  tiner,  iiuiocuous  powder,  such  as  that  of  oxide  of  zinc,  or  of 
bismuth,  thn)ugh  which  blood  could  hardly  percolate,  and  with  which  aome 
pfeeen-ative  might  lie  mixed. 

Any  or  all  of  these  methods  may  feil,  or  it  may  from  the  first  be  deemed 
better  to  tie  the  vessel  above  and  below.  The  choice  must  chiefly  be  guideil 
bj  the  sort  and  rapidity  of  the  hemorrhage:  a  i^vere  bleeding  is  rarely 
arretted  hj  mere  pressure.  The  length  of  time  since  the  opentioo  most  also 
.have  its  influence  on  our  selection :  if  this  be  only  ten  (UVb,  I  ihink  it  &r 
better  to  ligature  at  once,  since,  unices  it  be  a  very  deep  ooe.the  vesBel  is  very 
srenerally  easily  found,  cspeciallv  if  a  large  i^rt  of  the  woutid  be  still  un- 
healed. The  artery  above  should  be  commanded  by  an  aasistant's  thumb,  by 
a  tourniquet,  or  by  an  Esmarch  cord.*  If  an  undissolved  lintuiv  bar^  out  of 
the  wound,  it  affords  a  sure  guide  to  the  vessel ;  but  in  truth  a  guitle  is  faartlly 
needed,  because  the  original  wound  ovdx  reached  to  the  arteiT,a&d  if  with  the 
finder  we  elear  away  the  clots  and  the  still  soitf  newly  formed  tissues,  we  must 
fincl  the  vessel  at  the  bottom  f  but  it  is  not  very  ea^j  to  disoover  the  bleeding 


■  InoneoMea  {bvUered  UiAlacerUiii  adranuge  wuobtaiaed  br  Int  droppuf  into  tKc 
thrM  "**"^"»*  of  extract  of  ergot  with  •^ren  of  gl/ovriae. 

*  ir  them  be  tiBM  to  applj  th«  iat  buul  and  eori,  mach  Is  g»ln«d  hj  pcrmittinc  a  good  litv 
«f  th«  part*. 

*  At  Mat  lUia  Uaa  alvayt  been  tbe  oaa*  *h«ii  I  bare  bad  lo  perform  this  exwirtfj— , 


gVROICAL   TREATMENT   OF   ANEURXSU, 


44T 


I 


point  among  sodden  and  Bwollen  parts.  A  few  dropfl  of  Mood  allowed  to  flow 
out,  may  iiwsist  the  scarcli;  or  tLe  vcdsel  may  be  diesected  some  way  above  and 
below  the  place  where  it  was  orifrinally  tied,  and  fresh  ligature**  be  placed  a  good 
difttauee  away,  above  and  bolow.  At^er  that,  it  in  well  to  pass  under  the 
artery  a  blunt  hook  and  carry  it  down  from  one  ligature  to  the  other  to  make 
sure  that  no  large  bniueh  sjirings  between  the  two,  for  if  sucli  il  branch  be 
left,  bkHHling  wUl  be  apt  to  recur  from  the  collateral  flow  ;  should  8uch  a 
branch  be  found,  it  must  aleo  be  tied.  Some  eurffeone  would  tie  with  hemp 
or  perhajw  catgut,  and  divide  the  vessel  between  the  two  knots.* 

Deligation  of  the  artery,  fl/x>?v  mul  below  the  point  of  hemorrhage^  sometimes 
succeeds,*  but  often  fails,  the  failurca  beijig  chiefly  due  to  disinwe  of  the  vcssoi. 
G^enerally  the  same  condition  Avhich  gave  rise  to  the  first  hemorrhage  causes 
the  second  operation  also  to  fail;  but  sometimes,  I  believe,  wunpuration  in  the 
womid,  by  softeninsj  the  art^jrial  tunica,  renders  them  unfit  t*.>  bear  a  new  liga- 
ture— more  esj.K}cially  one  that  divides  the  vesscFs  coats. 

Another  mcth(xl  may  be  used  it'  the  bleeding  ct^nie  tmm  the  distal  end  of 
an  artery  divided,  or  partially  divided,  Ly  the  ulcei-ation  caused  by  an  iuHO- 
luble  ligature.  Li  such  a  ciu^e  it  is  evident  that  some  large  collateml  branch 
brings  bloo<l  from  a  vessel  on  the  proximal  side,  along  a  branch  opt-ning  into 
the  main  channel  on  the  distal  side  of  the  wound.  This  branch  may  Ix^  acces- 
sible to  a  ligature.  In  this  way  Smvth,  of  New  Orleans,  saved  a  patient  for 
whom  he  liad  tied  the  iimotninate,  and  who  had  had  repeated  attacks  of  secoial- 
ary  blee<ling  from  the  distal  portion  of  the  vessel.  On  the  flftv-fourt-h  day  the 
vertebral,  which  brought  blood  from  the  brain,  was  tied ;  the  hemorrhage  was 
arrested,  and  the  man  recovered.  This  nicthod  is  i»spe<:u»]ly  adapted  to  the 
branches  of  the  subclavian,  but  may,  in  case  of  urgency,  be  tried  elsewhere, 
though  with  less  hojxj  of  success. 

Delegation  of  the  vt:ssel  higher  iip^  or  of  the  main  branch  from  which  it 
Mprings,  is  a  device  which  is  not  often  successful — more  so,  however,  in  tlie 
upjjor  than  in  the  lower  limb,  for  in  tlie  latter  such  im  operation  is  peculiarly 
liable  to  be  followc*!  by  gangrene,  an  event  which  rcudci's  tlie  result  f>f  the 
ultiina  ratio  doubtful,  llence  hemorrhage — after  tving,  for  instance,  tlte 
superficial  femoral — should  only  be  treated  by  dchgation  of  the  common 
trunk  in  a  pei"son  i»ot  advanced  in  ycai*H,  havintj  fairly  j^ound  arteries,  and 
whose  limb  has  liot  suflcrc<l  fmm  the  first  operation.*  In  dealing  with  the 
up|)er  limb,  gangrene  need  hanlly  be  feare<l,  but  when  the  vesseiabove  has 
been  bar^^d,  strict  search  should  be  made  for  any  such  irregularity  as  a  high 
divisioa.  The  original  ligature  may  have  constricted  the  aneurisnml  vessel, 
and  yet,  when  the  side-channels  have  become  enlarged,  an  aberrant  brancli 
fn>m  the  other  portion  of  the  artery  may  carry  bloinl  into  the  aneurisraal 
portion  close  to  the  place  at  which  it  was  tied.  In  certain  ca,scs  all  these 
devices,  one  after  the  other,  fail,  either  from  some  inherent  defect  of  the  vas- 
cular s^'atem,  analognus  to  that  which  pnMluccs  h«?mophilia,  or  because  the 
arteries  of  the  part,  have  been  damaged  by  previous  treatment. 

Case  XV. — As  an  instance  of  such  ill  resuhs  I  may  quote  a  case  whicli  occurred 
in  the  practice  of  Profeshor  Agncw :  A  lyojiliteul  aneurism  was  treated  miccessively  by 
the  Esmarch  bandage,  pressure,  flexion,  and  then  by  ligature  of  the  superficial  ft^mond  ; 

'  I  do  not  recommend  snch  adivislon  If  tho  flat  ligature  )w  used,  as  I  do  not  f*»L't  coafidcnt,  »iuo« 

it  does  not  bury  itaelf  in  th»  arterial  tis8tif«,  that  it  holds  upon  a  divided  vt^atd  ;  it  might I 

have  never  »e«n  Buch  an  occurr«?nc*? — but  it  might  Iw  putthed  off  by  the  force  of  the  curront,  or 
the  retra^aing  veasel  might  withdraw  itsulf  from  tlie  noose. 

•  See  Humphry's  case  (British  Medical  Journal,  1876,  vol,  x.  p.  691)  and  my  own  cikst  (Lan- 
cwt,  August  3,  1H81),  reftrred  to  at  p.  445. 

>  This  olitt«*rvation  cannot  hold  in  rt'^ard  to  the  external  and  common  iliac,  beoansu  in  caaea  of 
hemorrhage  from  these  vesaeU  we  cauuot  amputate,  and  tu  tie  theiu  may  be  our  only  maouroe. 
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on  llie  ninth  day  there  wa»  bemorrliage  from  the  wound,  and  the  vessel  was  tied  above 
aiid  below  ;  in  a  week,  bleeding  recurred,  and  was  found  to  come  from  the  profunda; 
this  veft^el  wiD*  ligatured  witli  the  same  result;  the  common  femoral,  the  external  iliac, 
and  the  common  iliac,  were  then  tied,  one  after  the  other,  each  lime  for  rciteniied 
bleeding.  Then  an  unnamed^  enlarged  branch,  overlying  the  common  iliac,  and  atler- 
wards  ilie  obturator  and  epigastric  arteries,  were  tied.  The  man  succumbed  to  repealed 
hemorrhages.' 

ITenee  it  is  x>n.ident,  if,  after  tyin^  in  the  wound  has  failed,  doligation 
above  be  eniployed,  to  avc»id  going  so  iiigh  as  to  deiirive  the  jwitiorit  of  the 
last  life-fiaving  chance — amputation.  If  the  third  deligation  high  up  in  the 
liinb  fail,  it  ap]>earrt  useless  to  go  higher — into  tlie  trunk,  for  instanee.  If 
that  be  done,  life  literally  hangs  on  a  single  thread. 

To  aum  up,  amputation  is,  when  situation  permits,  aometimes  tlie  wLjcst 
and  the  wife«t  course,  especially  iu  the  lower  limb;  as  wheu,  at^er  the  pri- 
mary deligation,  the  parts  below  have  been  long  in  recovering  circulation,  or 
have  bare!}'  recovered  it  at  all:  when,  in  the  omrse  of  that  procedure,  the 
vessel  has  Khmi  found  diseai^xl ;  when  the  deligatiou,  though  pro*lueiiig 
hemorrhage,  has  not  cureil  the  aneurism ;  or  when,  after  apparent  cure,  signs 
of  inflamnmtion  or  suppuration  of  the  sac  have  set  in. 

"Ulien  deligatiou  at  tne  wound  has  proved  futile,  and  the  patient  has  lost 
much  bloo<i,  tyine  further  up  is  rarelv  useful.  Still  less  when  a  higher  liga- 
ture has  failed  should  it  be  repeated:  and  most  certainly  not  if  the  third 
ligatuiv  must  be  in  a  place  that  would  pivclude  amputation. 

Amputation  for  secondary  hemorrhage  is  rarely  necessary  in  the  uppir 
limb,  since  the  vessel^-or,  if  necessary,  more  than  one  vessel — may  be  tidl 
with  little  risk  of  gangrene.  In  the  lower  limb,  the  ligature  plaivd  on  the 
\i^^>^\  above  is  fre<iuently  followed  by  gangrene.  Since  that  itwult  would 
necessitate  amputation,  the  surgeon  nmy  resort  ah  initio  to  this  o]>eration 
with  the  less  compunction  at\er  all  reasonable  moans,  that  is,  all  that  do  not 
evoke  more  dangert»us  complications,  have  been  tried. 

fiuppuraiion  of  the  anrurismal  sa^  after  a  lengthy  interval — about  or  over 
two  montlis  after  treatment  bv  pressure  or  ligature — is  not  usually'  aeeora- 
panietl  or  followed  by  hemorrlmfire.  It  is  very  rarely  thus  complicated  itV 
among  the  local  symptoms,  pulsation  In?  not  included.  When,  on  the  con- 
trary, the  phenomena  about  to  be  ilescrilx»d  present  themselves  within  two 
mouths  of  such  ti-catmcnt,  which  nmv  have  Ikvu  apjuirently  <[nite  successful, 
blee^ling  generally  ensues,  esj)ecially  if  imlsiititm  has  returneil. 

The  symptoms  are  very  similar  to  those  of  an  onlinary  acute  abscess.  The 
patieut,  up  to  this  time  progressing  favorably,  experiences  malaise,  perhai>s 
nas  one  or  more  rigors,  and  is  restless  and  feverish,  with  a  temi^erature  of 
from  100^  to  lO'i^  Fahrenheit,  or  even  higher.  The  tumor,  which  was 
getting  sjualler  at  first,  ceases  to  decrease,  and  at\er  a  little  while  lxK.*onies 
markeiUy  larger.  It  is  paiuful,  otten  hitensely  so,  and  usually  hot ;  in  a 
little  time  it  tiuctuates,  or  at  least  the  surmimding  tissues  do  so,  and  the 
skin  becomes  of  a  dusky  red.  The  addition  of  pulsation  is  a  grave  eompH- 
aition.  If  the  swelling  burst  or  l>e  incise*!,  diseolored  pus,  otlen  fetid,  atid 
after  a  time  cotfeo-coloi-ed  or  i»hnn-<-olore<L  is  evacuate<l;  deep  pui^jile  antl 
grafish  detritus  follows.  S<^metiracs  immediately  after,  a  few  dro|>s.  or 
|wrhaps  a  stream,  of  bright  arterial  hkxxl  issues  from  the  wound ;  in  other 
cases  this  How  is  delayed  for  a  few  hours,  or  eveii  for  a  few  days;  in  some 
raseM,  esjKvially  iu  those  in  which  the  suppuration  has  been  long  delayed, 
hemorrhage  may  not  occur  at  all.  but  it  is  to  be  dreadeil  as  long  as  the  wound 
discharges  grumous  matter,  or  has  not  become  filled  by  healthy  granulations. 


■ 


<  I'hilsdelphia  Uedlcal  Tlinw,  Nov.  10,  1677,  p.  Sd. 
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It  nearly  always  occurs  immediatGly,  if,  while  swelling,  the  tumor  also  pul- 
sates pretty  strongly. 

The  treatment,  therefore,  of  a  eac  suppurating  after  deligation,  is  to  seize 
a  favorable  but  early  moment  for  inci.siou.  It  never  shoulJ  be  allowed  to 
burst,  lest,  in  the  absence  of  skilled  assistance,  the  patient  die  of  hemorrhage. 
Xeithor  should  opening  the  tumor  be  hurried,  or  peribrme*!  without  tliie 
prepamtion.  and  without  Laving  such  ujijiliiinces  in  readiness  as  may  \>ct 
necessary  for  further  me4ii?ures.  A  tourniquet  should  be  applied  loosely 
above  the  sac,  before  the  incision  is  made ;  on  no  account  should  the  abscess 
be  kneaded  or  pressed,  after  it  is  opened,  Iml  it  should  be  simply  covered 
with  a  cold  wet  cloth ;  if  no  bletnling  follow  in  fifteen  or  twenty  minutes, 
the  patient  may  Ix;  left  to  the  cam  of  some  well-instructed  nurse  or  assistant, 
who  should  be  instructed  to  scrcw  the  tourni([uet  home  on  the  fii'st  appear- 
ance of  bleeding.  Atter  the  tirst  twenty-four  hours,  the  danger  of  hemor- 
rhage greatly  diminiHh&s,  though  as  long  as  shi-cds  of  clot,  purple  or  tleshy 
lumps,  come  away,  absolute  security  is  not  attained.  If  a  little  bleeding 
follow  the  incision  at  once,  or  arise  shortly  afterwanls,  the  finger  should  be 
gent)}'  introduce*!,  and  all  the  sotl,  broken-down  matters  which  come  away 
easily  should  be  abstractetl.  A  solution  of  earl>olic  acid,  5  per  cent.,  mixed 
with  an  equal  bulk  of  the  Tupior  feni  pcrdiloridi,  may  then  l>e  poureil  in, 
and  after  a  few  minutes  the  chasm  letl  by  the  evacuated  matters  may  be 
Btufi'ed  somewhat  tightly  with  Hut  or  tenax,  while  pressure  is  kept  up  by  a 
bandage. 

If  from  the  first  or  at  any  subsequent  time  the  bleeding  bo  more  severe,  the 
bcrtt  practice  Is  to  empty  the  sac  in  the  niantierdcr^oriljcd  in  speaking  of 'Hhe 
old  operation;"  then,  looking  at  the  now  naked  wall,  the  surgeon  must  dis- 
cover the  source  of  hemorrhage.  This  may  be  the  vessel  above  or  below, 
or  some  side  channel  opening  laterally  into  the  sac,  or,  agiun,  the  blood  may 
come  away  from  innumerable  orifices  after  the  manner  ol  general  oozing. 

In  the  last  event  some  styptic,  such  as  iee,  the  perehloride  of  iron,  or  the 
chloride  of  zinc,  combined  with  direct  pressure  and  the  internal  use  of 
ergot — perhaps  the  actual  cautery — may  pi*ove  effectual.  Proximal  digital 
pressure  should  be  tried  while  the  wound  is  under  watch,  and  if  it  check 
or  greatly  dimiuish  the  bleeding,  may  be  used  alone,  or  together  w*ith  direct 
compression. 

If  a  distinct  bleeding  orifice  be  perceptible,  the  vessel  leading  to  it  should 
be  tied  with  one  of  the  ligatures  tliat  do  not  divide  the  arteriat  coats.  This 
operation  is,  if  the  opening  belong  to  the  main  vesHcl,  precisely  like  the  *'  ftid 
operation''  already  describtHl  (p.  432);  but  if  t!io  biccdmg  spring  from  an  en- 
larged collateral  branch  that  runs  into  the  sac  fmm  the  depths  of  the  limb, 
the  procedure  is  even  more  ditfieult.  It  is  presumed  that  the  opening  in  the 
sac  has  been  made  wide  enough  to  atibrd  a  good  view,  and  theivtore  probably 
to  give  rofmi  for  work.  Into  the  bleeding  orifice  a  probe  must  be  j^assed,  and 
around  it,  at  a  few  lines'  distance,  an  incitiion  whould  be  made  with  the  scalpel 
deep  enough  to  give  a  sood  hold  to  a  pair  of  forceps,  which  now  can  seize 
the  parts  around  the  bleeding  orifice  and  permit  a  ligature  to  be  thrown 
oromid  them.  If  the  part  be  very  deep,  however,  this  is  impossible;  but  a 
thread  of.  silk  or  hemp  may  be  armed  with  semicircular  needles  at  both 
ends,  and  with  a  needle  holder  each  may  be  patwed  in  a  difieteut  direction 
half  around  the  orifice,  at  a  sufficient  depth  to  insure  that  the  thread  entirely 
surrounds  it. 

A  second  deligation  nearer  the  sac  may  be  attempted ;  especially  if  pres- 
sure so  severe,  or  in  such  a  situation,  an  to  be  insupportable  for  a  sufficient 
length  of  time,  be  found  to  arrest  the  blading,  li'  all  Tail,  amputation  is 
the  only  resource,  and  this  should  not  be  delayed /intil  tlie  patient  is  greatly 

VOL.  in. — 29 


450 


uxrusM. 


_    frook  the  gite  of 

opedAllv  if  in  the 

to  Mkm  the  renevrad  applicfttioQ  of 


exhausted  bj  lorn  oi  Hood.    As  in 
delig&tion,  eo  in  bleedli^  from  m  mMppaiMllng 
lower  limb — gangfcne  u  reiy  ^vt  '     '  ** 
llgatares.' 

Mo6t  of  the  mortality  from  soppnifttioa  of  the  mc  after  ligatare  ia  doe  to 
hemorrhage.  There  are,  however,  other  dangetSv  tiz^  exhanstioD,  hectic,  and 
bUHHl  poisoning ;  theee  mnet  be  combaied  an  those  priDeipIes  which  are  de- 
tailed m  other  portiooe  of  tbifl  work. 

Gangrene  of  the  limb  after  ligature  dom  not  materiaUy  differ  fn:»m  certain 
forms  of  gangrene  from  other  caiuea,  as  for  iostanee  from  emboli&m  or  from 
arterial  disease,  so  that  it  will  not  require  aaj  separate  description  or  recom- 
mondations  for  treatment  in  this  place. 

It  has  been  said  (p.  438)  that  oocaaioDallrt  after  the  application  of  a  ligatare^ 
puLation^  having  for  a  time  been  annolle^  may  return ;  attd  several  modes  of 
recurrence,  as  immediate, early, and  late,  have  been  cnomerated  Immediate, 
recurrent,  or  continaous  pakation  is  often  dae  to  anatomical  abnormity,' 
which  should  at  once  be  investigated;  bat  if  very  slight,  it  may  be  tne 
consequence  of  a  previous  attempt  at  cote  by  pressare,  which  has  too  greatly 
enlarged  the  collateral  vessela.  Early  recurrence — that  is  to  say  in  from 
twoiuy-four  to  forty-eight  hours — is,  as  a  rule,  due  to  large  collaterals,  and, 
therefore,  ia  more  ct:>mmon  at  those  places  where  normal  inosculations  are 
large.  Unless  the  pulsation  be  oonsiaerable,  its  prognosis  is  fiivondile,  but 
not  if  the  aneurism  beat  as  strongly,  or  nearly  as  strongly,  as  before  the 
operation,  and  if  it  continue  to  increase."  Recurrence  in  about  a  fortnight 
offers  a  leas  favorable  prospect.  Secoodaiy  aneurism,  that  is,  a  new  sac, 
arising  c\oi^  to  the  site  of  tne  former  tumor  (a  somewhat  rare  event),  either 
nianitests  itself  shorth'  after  the  patient  b^ne  to  move  about,  or  some 
months  afterwanls.  In  all  the^  circumstances,  save  when  very  slight  pul- 
sation occurs  within  forty-eight  houi«,  a  pad  upon  the  aneurism,  securea  by 
a  moderately  tight  bandage,  should  be  emploved  ;  the  extremity  must  be 
watch€-d  lest  gangrene  be  produced.  The  limb  may  be  raised,  and  if  it  be 
the  lower  one — especiallj^  if  the  aneurism  be  popliteal — flexion  may  be 
employed.  Pressure  (digital,  in  preference)  may  be  applied  above  the  jilaoe 
of  deligation.  Cold,  applied  by  means  of  ice,  has  been  recommended,  but 
must  be  used  with  the  greatest  caution.  If  the  ligature  have  given  wa}*,  the 
vessel  should  be  tied  again  with  the  ox  aorta  ligature,  above  and  below  the 
seat  of  primary  deligation,  or  the  vessel  may  he  thus  doubly  retied  with 
hemp,  and  divided  wnere  the  first  ligature  was  placed. 

brnicATioNS  for  asd  aoatsst  Delioatiok. — These  may,  in  part,  be  gathered 
from  the  above  account  of  its  failures  and  its  dangers.  The  circumstances 
which  should  deter  from  operation  may  be  such  as  affect  the  system,  or,  at 
least,  the  circulatory  system,  generally',  and  such  as  belong  to  the  particular 
Teasel  involved,  and  to  the  aneurism.* 

Hmrt  dvtense^  namely,  mitral  or  aortic  incompetence,  if  well  marked,  would 
negative  ligature,  e*|»ecially  of  a  considerable  vessel;  slighter  afi'ections  of 
the  same  sort  would  not  do  so.     A  very  weak  heart,  believed  to  have  thin 


>  Bomo  -wTiXeTn  hKve  spoken  with  despair  of  tring  veuels  leading  to  a  bleeding,  supparating 
«ftc.  i  Iwliere  that  the  newer  fornu  of  tiolnble  ligature  place  Ibis  niattur  on  an  entirel/  different 
footing  from  that  which  it  haa  hitherto  ocoDpled. 

'  Thai  is  to  say  in  proximal,  of  course  not  in  difltal  deligation. 

>  Borne  caiiea  of  recarrenoe  front  fall  are  of  the  ligatnre  are  noted  at  p.  442. 

*  It  is  presappoeed,  in  the  ensuing  paragraphs,  ualees  stated  to  the  contrar?,  that  tfae  aneo- 
rlsm  Is  not  in  a  canditinn  very  rapidly  to  destroy  life,  and  that  other  measures  have  been  eiUxt 
triad,  or  for  some  good  reason  rejected. 
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•waIU  and  to  be  fatty,  as  also  lung  congestion  from  valvular  disease,  would 
form  strong  objections  t(»  deligation — the  latter  condition,  more  esj)ecially, 
if  a  large  artery  about  the  neck  were  in  question.  Geneml  atha'oma,  or  the 
same  condition  if  well  emphasized,  even  though  conlined  to  the  aorta,  would 
furnish  a  contra-indieatioii,  a!»d  again  more  particularly  about  the  neck,  or 
if  so  large  an  operation  as  tying  the  abdonimal  aorta  or  the  common  iliae 
were  in  question.  Aortic  aneurism  should  negative  dcligation  for  external 
aneurii^ms. 

Ix>cal  disease  of  (he  artery  about  to  be  tied,  would  certainly  deter  as  long 
OS  one  could  hope  tliat  life  was  not  immediately  threatened  by  the  progress 
of  the  disease.  At  the  same  time  I  must  state  my  belief,  borne  out  by  exj>e- 
rience,  that  a  vessel,  even  though  considerably  atheromatous,  may  be  suc- 
ceeefolly  tied  if  a  ligature  that  need  not  cut  the  arterial  tunica  be  used,  and 
if  care  be  taken  not  to  cut  them.  Probably,  however,  extensive  calcification 
would  not  allow  any  ligature  to  be  safely  used  at  the  degtiiierated  parts. 

Conditions  of  the  aneurism  i7^t'{^' which  would  negative  the  llunterian  dcli- 
gation are  described  by  some  writers  as  very  many,  llapid  gitjwth,  thin 
walls,  and  forcible  pulsation,  do  not,  however,  in  my  opinion,  torbid  deliga- 
tion.  It  is  true  that  suppuration  and  bursting  of  the  sac  may  occur,  CRpeciiiT ly 
if  the  tumor  be  surrounded  by  loose  tissues,  such  as  those  of  the  axilla;  but 
if  these  cases  be  left  to  themselves,  mpid,  if  not  sudden,  death  is  inevitable, 
whereas  atter  ligature  the  sac  may  not  burst,  and,  if  it  do,  hemorrhage 
will  be  less  severe  and  more  easily  restrained,  since  the  main  channel  is  cut 
ofi'.  The  patient,  or  his  friends,  should  know,  however,  that  tlie  chances* of 
iailure  are  in  such  a  case  considerable.  The  artery  should  not,  under  these 
cirtmmstancea, be  tied  at  a  great  distance;  sometimes  indeed,  as  in  axillary 
aneurism,  it  cannot  be  so  ligatured;  hence  the  surgeon,  before  proposing  the 
oiKJi-ation,  should  ascertain  that  the  part  of  the  vessel  which  he  wishes  to 
reach  is  not  aneurismal,  and  tlmt  it  is  not  covered  by  the  sac  springing  from 
a  place  fui*ther  on. 

When  the  lirab  beyond  the  aneunsm  is  cedematous,  application  of  a  liga- 
ture to  the  main  artery  is  apt  to  l)e  followed  by  grangrene.  Whether  or  no 
the  knowledge  of  this  fact  should  preclude  cieligation,  depends  on  many 
circumstances : — 

If  the  aneurism  be  growing  quickly,  while  its  walls  are  beromhig  thinner, 
so  that  its  ultimate  runture  is  a  mere  queatiou  of  days,  the  ligature  may 
be,  and  often  is,  the  oni}'  chance  of  saving  life;  it  is  true  that  amputation 
may  afterwards  be  necessary,  and  that  the  patient  must  then  pass  through 
another  onleal,  more  or  less  (luni^crous;  but  lifn  may  br  saveii.* 

IS  the  aneurism,  which  may  liuve  been  increasing,  have  ceased,  or  nearly 
ceased,  to  grow,  it  will  be  well  to  investigate  the  cause  of  the  anlenia;  it  may 
arise  simply  fronn  pressure  on  the  vein,  or  it  may  be  that  form  of  subcuta- 
neous and  subfascial  Bwclling  which  is  only  the  first  step  of  a  widespread 
and  rapid  gangrene.  The  distinction  between  the  two  conditions  is  to  be 
found  iti  the  state  of  the  smaller  veins,  and  in  the  temperature.  A  cold  in- 
sensitive limb,  white  and  bloodless,  shows  that  want  of  passage  through  the 
artery  is  causing,  as  it  were,  death  by  starvation;*  while,  on  tlie  other  hand, 
a  more  marked  and  deeper  swelling,  with  a  high  red  or  lurid  (coloration, 

'  I  would  refer  here  to  a  c&so  thaa  already  mentioned,  nnder  the  care  of  Mr.  Holmes  ;  the  man 
ha'1  ilio-fvmor»l  aneurism  :  aftvr  pressure,  gangrene  of  the  leg  supervenwl,  but,  nuvtrthtilesn, 
that  surgeon  and  all  liis  colleagues  thought  it  his  duty  to  tie  the  external  iliac  ;  in  this  view,  1, 
being  present,  agreed.  After  deligation  with  the  ox  aorta  ligature,  the  aneuriam  btrcame  solid* 
I  do  not  think  that  the  gangrene  iucrtjanijd  much  in  extent :  the  limb  wan  amputated  a  Utile 
abore  the  knee  ;  and  the  man  is  now  nlivt;  and  well. 

'  Ocraaionally  parts,  more  rarely  wide  tracts,  of  such  a  Umb  are  hyperiesthetio. 
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Tiiarketl  by  a  nieshwnrk  of  large  full  veins,  shows  obstruction,  not  to  the 
onward,  but  to  the  rL*turning  current. 

Whether  or  no,  in  the  former  of  the  above  states,  the  artery  should  be  tied, 
must  be  decide<l  by  the  condition  of  the  aneurism :  when  that  sort  of  eaih^^ 

frene  sets  in,  very  rapid,  aliii(»Ht  wnddcn  solidifit'ation  soinetiniea  takej^  pfacfl 
t  is  therefore  wiser  t<j  tt'nii»f>ri7A»,  unlex^  the  ssar  tx;  getting  tliinner  and  larger. 

In  the  second  condition,  it  is  also  as  a  rule  best  to  endeavor  to  reduce  01 
diminish  the  swelling  before  resorting  to  the  ligature. 

In  certain  cases,  much  of  this  venous  engorgement  may  be  removed  by 
adopting  one  or  all  of  three  measures:  (1)  Change  of  jiosition,  which  by 
altering  the  place  of  the  sac  obviates  the  presciure;  (2)  Elevation  of  the 
limb;  (3)  Careful,  not  too  firm  bandaging,  frequently  renewed. 

After  a  time,  and  whether  or  no  these  means  have  succee<ietl,  the  artery 
should  be  tied,  j>urtiy  because  by  that  means  the  amount  of  blood  passing  to 
the  over-filled  hmb  is  diminislie<l,  and  partly  because  the  aneurism  will  pro- 
bably decrease  and  allow  the  vein  to  resume  its  fuuctiom 

Allusion  has  already  been  made  (p.  439)  to  the  place  of  deligation  in  regard 
to  branches  given  ott  from  the  main  vessel.  Had  the  principles  of  thirty 
years  ago,  viz.,  never  to  tie  near  a  large  branch,  been  rigidly  adhered  to,  very 
few  vessels  of  the  l>ody  would  liave  undergone  deligation.  But  the  extent  of 
the  internal  clot,  important  as  it  is  with  ligatm-es  that  must  come  away,  is 

i>orliaps  less  so  with  those  that  are  left  around  the  artery,  and  probably  (for 
.  must  speak  with  a  necessary  lack  of  experience,  which  time  alone  can  give) 
ligatures  which  remain  on  the  vessel,  and  do  not  divide  it*?  inner  coat,  are 
secure  against  secondary  hemorrhage,  whether  or  no  a  thrombus  form.  If 
this  view  be  correct,  no  jtart  of  a  vessel  accessible  to  ligation  at  all,  ciin  be 
unsuited  for  that  sort  of  band.  Nevertheless,  when  circumstances  permit  a 
choice,  prudence  would  forbid  deligation  to  be  practised  very  near  to  some 
great  branch. 

Aneurisms  of  the  Lower  Extremity. 


The  terminal  vessels  of  the  extivmitiea  are  rarely  aneurismal  unless  from 
direct  wound,'  and  the  vessel  least  uncommonly  atl'ected  by  this  condition  is 
fonnd  to  be  the  dorsal  arU^ry  of  the  foot,  the  disease  occurring  here,  pro- 
bably, sa  the  result  of  pressure  by  an  ill-litting  boot,  or  of  sprain,  and  some- 
times as  a  sequel  of  gunshot  injury  by  a  gj>ent  ball  which  has  merely  bruise<l 
the  part.  Less  frequent  are  aneurisms  in  the  sole  of  the  foot,  and  behind 
the  malleoli,  more  especially  the  outer. 

Aneurism  of  the  DoRSAii  Artery  op  the  Foot. — Tliis  is  a  far  more  serious 
disease  than  the  size  of  the  vessel  would  seem  to  warrant;  nor  is  its  cure 
by  any  means  easy.  This  is  no  doubt  owing  to  the  free  communications 
which  exist  between  the  three  vessels  that  nourish  the  extremity,  so  that  the 
sac  is  probably  in  connection  with  mow  than  one  artery,  and  may  lie,  lis 
Bome  dissections  have  shown,  jwrtly  between  the  bones. 

The  cases  are  not  very  common:  I  have  been  able  to  collect  eighteen,  four 
of  which  followed  direct  wounds,  while  three  were  ascribes!  to  sprains,  and 
fr»ur  were  classed  as  s(M)utjincous;  in  the  records  of  six  no  mention  of  casualty 
is  made.'    The  tumor  is  usually  situated  over  the  scaphoid  or  internal  cunei- 

'  [  liave  «zuludml  the  erroneouslj'  uamed  trAuniAtio  diffostt  An«uriam,  but  a  few  eucb  cases 
arc*  ou  record. 

*  Koiirtt^en  of  these  caeee  are  cited  hy  Delorme.  (Gazette  Urtbdomodafre,  No.  9, 1879).  Of  thvee 
th«  vnrliiT  ouws  arv  taken  from  very  sliurt  and  uusalis factory  uutices.  Twi>  muru  Aro  in  the 
ZeiUchrtft  der  Chlrtirgit'.  lid.  xii.  S.  477.  One  U  in  the  Philadelphia  Med.  Times,  March  1!1, 
1674;  ono  in  the  iJrlt.  Med.  Journal,  Deo.  8,  1670. 
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form  bone;  the  further  forwaixl  it8  plrtco,  the  inovG  Hkoly  is  it  to  be  serious 
and  difficult  of  management,  as,  when  it  lies  at  the  ro{»t  of  the  nietatarsus,  the 
bi-aiich  communiciitiiig  with  the  plantar  arch  is  likely  to  be  involvi.'d,  and 
some  part  of  the  aneuriHUi  will  then  be  interosseou.-;.  The  size  is  usualh" 
al>oiit  tlmt  of  a  liazel-nut;  hut  it  may  i-eaeh  that  of  a  hantam^H  egg.  The 
following  table  shows  the  result  of  treatment  in  the  fourteen  eases  the  man- 
agement and  fat-e  of  which  luive  been  ascertained.  It  will  be  seeti  that  pres- 
sure succeeded,  although  with  <lithcu]ty,  twice,  an»l  failed  seven  times;  in  two 
of  the  unsuccessful  ea^es,  death  was  the  direct  result  4 if  the  treatment.  Liga- 
ture, either  above,  or  both  above  and  below,  was  pmetisod  seven  times :  three 
times  after  failure  of  [iressuiv — in  these  cases  a  successful  result  followed — 
and  four  times  primarily ;  in  two  of  these,  simple  deligatiou  waa  followed 
by  opening  the  natr  and  amputation;  in  one,  simple  failure  is  recorded;  in 
another,  dejith  followeti.  Coagulating  injections  were  emphjyed  twice,  and 
each  time  successfully.  Opening  the  sac  was  practised  four  times,  and  the 
end  in  all  but  one  case  was  death. 


Tr«»taitut 


I 


raUaro 


U^tnro  ftbovo  and  below 

PreMure  iudirect 
Prtfftsure  indirect 
Li^alur^  and  opening  sao 
Prt^sMtire  indirect  prolonged 
Pruitsure  indirect 
Pretsuro  indirect 
Ugatnre  above 
Ksmaroh.  Presanre.  Open- } 
ing  nac  i 


Pressure.     Opening  §ao 
Jbtnaroh.      Soreral   Umea 

galvano-panotare 
ligatore.  Opening  sac 


tjaecen. 


Pr*«sure  severe 
Ligature  above 


Ligatare  abovii 
Ligaturv  peroutfuli 
Coagnlating  iiijeeliou 


Pressure  dtrt:ct  and  ? 
Indirect  y 


Coagulating  injoctiou 


R«iuU. 


Death 

Cure 
Care 

AtupLLtAtion 

Ciiro 
L'ure 
Failure* 

Death 

(,'nre 
Death 
Cure 
Amputation 


Ckiiar  of  (li>ath  or  UDpnt«aoa. 


Oangrene. 


Oaiigrene  and  rupture  of  sac. 
Ir&iigrene  and  hvmorrliago. 


Gangrene  and  hemorrhage. 

Hemorrliage. 
Survived .' 


I 


The  inferences  are,  if  we  accept  the  teaching  of  so  small  an  experience, 
clear:  Not  to  open  the  aac,  not  merely  on  emi:irri<:^i!,  I»ut  ako  on  anatomical 
grounds.  To  employ  direct  preHsure,  whicli  at  thifi  part  ia  very  painful, 
tentatively  only ;  and  unless  it  bring  marked  amelioration,  not  to  contiime  it 
very  long.  Indirect  prerfsure  at  tlii.s  ]>art  is  exceedingly  painful,  nor  is  any 
form,  save  on  the  femoral,  caimble  of  controlliiii;;  pulsation.  I  would  nuggest 
the  use,  with  or  without  an  aiuesthctic,  of  the  "l^^Hinarch  bandage,  applied  in 
the  erect  Yx>8ture  that  the  sac  may  be  full — the  tumor  being  omit  t^/d  from  the 
coils  of  the  bandage — followed,  after  an  hour,  bv  instrumental  pie^^sure  with 
Signoroui's  tourniquet  on  the  femoral,  alternatmg  with  digital  pressure  on 
the  donial  artery  as  it  passes  over  the  margin  of  the  trochlea  a.stragnli.  In 
ease  these  fail,  the  choit*e  lies  between  coagulating  injtK^tions  and  the  ligature. 
Xow  no  part  of  the  body  could  he  better  adajited  for  tlu^  use  of  a  coagulatinj 
fluid  tlian  the  dorsum  of  the  foot — there  licitig  ho  little  beyond  the  eac 


1  fating 
which 


could  be  injured  by  its  action ;  ueverthelesri,  the  arteries  beyond  must  first, 
if  possible,  be  occluded,  and  tliu  femoral  above  restmined — the  sac  should  be 

*  In  il)iH  cAMi  t)it^  surgeon  cat  down  on  the  anterior  tibial,  but  oould  not  diacover  it,  Huding 
two  v*?liia  (J)  instead. 

'  Patient  left  hospital  with  Inmnr  Mill  pulsating, 
»  The  itac  did  not  apparently  need  to  be  uponcd. 
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well  filled.  The  injection  has  been  i-elatively  more  successful  than  the  liga- 
ture ;  hut  eoine  of  the  failures  of  the  latter  occurred  at  a  time  wheu  the  ele- 
ments of  safety  in  such  operations  were  but  ill  understood.  My  ]»ersonaI 
predilection  would  b«,  atler  sufficient  trial  of  pressuiv,  to  tie  the  artery 
above  and  below  ;  if  after  a  week  pulsation  continued,  to  use  cautiously  au 
injection  of  the  weaker  formula  given  on  p.  413. 

Shoulil  tliis  fjiil,  a  further  choice  lies  between  an  amputation  (Chopart, 
Syme,  or  Pirogoti',  according  to  the  situation  of  the  aneurism)  and  deligution 
of  the  [>osterior  tibial.  It'  atler  the  anterior  artery  has  been  tied,  the  per- 
sistent pulsation  can  be  connnanded  by  pressure  behind  the  inner  malleolus, 
the  latter  course  should  be  chosen.  I  am  hardly  prepared  to  advise  ligature 
of  the  common  femoral,  and  do  not  think  that  good  would  result  from  tying 
the  superlicial  branch. 

I  am  not  aware  of  any  instance  of  aneurism  occurring  at  the  oxtter  side  of 
the  foot ^  nor  of  any  cjise  in  which  i\\^  peroneal  artery  has  been  tied  for  such 
a  disease,  except  the  curious  instance  embraced  in  tJie  above  table,  in  which 
acme  anatomical  peculiarity  appears  to  have  been  present. 

Plantar  Aneurism. — In  the  sde^  when  aneurism  occure,  it  involvea  the 
external  plantar  artery,  and  is  usually  situated  over  the  eulx)id  bone,  or  some- 
times at  the  base  of  the  tii*st  metatarsal  bone.  Here  again  the  presence  of 
communicating  branches  ciiuses  some  difficulty  in  treatment,  which  must  be 
conducted  on  the  same  lines,  mutatis  mutandiSy  as  that  o1'  aneurism  of  the 
dorsal  artery.' 

Anecrism  of  the  Anterior  Tibial. — The  anterior  tibial  arterj'  rarely 
becomes  aneurismal.  When  it  does  so,  the  disease  occurs  usually  over  the 
flat  surface  of  the  tibia,  just  ul>ove  the  ankle-joiut;  or  high  up,  just  below 
where  the  artery  perlbrates  the  interrosscous  membrane.  I  do  not  know  of 
this  vessel  being  aft'octed  in  the  middle  of  the  limb. 

Both  forms  of  the  disease  are  generally  curable  by  the  Esmarch  bandage, 
or  by  acute  flexion  of  the  knee.  The  high  fonn  is  more  amenable  than  the 
lower  to  indirect  pressure  on  the  femoml.  I  would  recommend  the  trial  of 
these  three  measures,  in  the  order  mentioned.  The  two  latter  should  beat 
flrst  only  tentatively  employed.  If  flexion  do  not  either  completely  or  very 
nearly  arrest  the  pulsation,  it  should  be  discontinued.  If  after  from  16  to  24 
hours,  pressure  on  the  femoral,  spread  over  three  days,  do  not  eflect  material 
improvement,  it  will,  probably,  iail  even  on  longer  application.  These  eflbrts 
should  not  be  carried  as  far  for  the  low  as  for  the  high  variety,  since  tying 
the  untcrior  til)ia]  in  the  lower  third  of  the  leg  is  a  very  simple  operation, 
which  should  also  be  very  sate,  but  which  is  only  efficacious  when  the  aneu- 
rism lies  low  in  the  limb. 

Ddifjaiion  of  the  Anterior  Tibial  Artery  in  its  Lower  i^rh'ow.— This  vessel 
might  be  marked  out  on  the  surface  by  a  line  running  from  the  upi>er  tibjo- 
peronejil  articulation  to  a  little  uiside  the  centre  of  txie  ankle-joint.  It  lies 
throughout  its  uoui-se  in  contact  with  the  outer  aspect  of  the  anterior  tibial 
muscle,  and  may  best  be  exposed  by  making  an  incision  through  the  su]>er- 
ficies  just  outside  the  tendon  of  the  same  name.  By  j>ressing  the  edges  of  the 
cat  aside,  with  either  the  finger  or  the  handle  of  the  knite,  the  deep  fascia  is 
sufficiently  cleared  to  show  the  inclosed  parts  marking  it  with  white  lines. 

'  A  cas«  of  this  anenrisin,  cored  in  fonr  days  by  preesnre  on  the  anterior  and  posterior  tibial, 
and  direct  compression  of  tho  tumor,  is  quoteil  in  tbtt  Dt«ton  Mod.  and  Surg.  Jnurual.  Jan.  29, 
1874. 
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On  the  outer  side  of  that  broad  line,  which  the  anatomist  at  once  knows  to  be 
the  ttiiterior-tibial  teudou,  the  fascia  is  to  be  slit  up,  ex|>OHing  n  little  space 
between  the  above-named  tendon  and  that  of  the  extensor  proprins  polhcia; 
and  in  this  space  the  artery  is  easily  seen,  with  the  nerve,  unless  the  incision 
be  unu!*ually  low,  on  the  outer  side.  The  artery  is  here  surrounded  by  two 
coin[iaiiion  veins  and  their  croea-branches,  which  are  bound  to  it  by  a  tliin, 
sheath-like  fascia;  and  the  operator  may,  if  he  will,  separate  these  with  the 
eye-end  of  a  probe,  or  with  an  aneurism  needle;  but  he  will  tlion  pmbably 
brejik  some  of  the  comniunicuting  offsets,  and  I  think  it  better,  upon  the 
whole,  to  include  the  companion  veins  in  the  ligature. 

Ligature  of  the  anttrior  (ib'ud  artery  above  the  (oiver  third  of  (he  leg  must  bo 
verj^  rarely  required,  and  then  for  wound  rather  than  for  aneurism.  The 
operation  is  performed  in  much  the  same  way  aa  that  just  described,  but  the 
vessel  lies  deeper,  though  in  the  name  relative  situation  with  regard  to  the 
muscle  of  like  name.  Tliis  operation  is  hardly  practicable  in  the  upper  thini 
of  the  leg,  since  the  vessel  pierces  the  interosseous  membrane  from  1^  to2 
inches  l>elow  the  tibial  tul>emsity.  The  surgeon  operating  at  some  point  in 
the  mi<ldle  third  of  the  limb,  feels  the  crest  of  the  tibia,  and,  estimating  the 
breadth  of  the  anterior  tiliial  miiacle,  makes  a  longitudinal  incision  at  that 
dintance  from  the  bone,  and,  u^ing  his  tinger,  deal's  the  deep  fascia.  Fie  now 
holds  the  wound  open,  and  moves  it  from  side  to  side  until  he  recognizee 
the  whitish-yellow  line  that  marks  the  offset  of  the  intermuscular  septum 
between  the  anterior  tibial  atul  the  extensor  Inngus  digitorura;'  and  here 
the  fascia  is  to  be  split  up.  tleticrally  the  blade  of  the  scalpel  may  now  bo 
laid  fiflide,  and  the  handle  used  to  separate  the  muscles.  In  doiug  this,  the 
operator  must  be  careful  to  keep  the  instrument  next  to  the  anterior  tibial 
muscle,  and  to  turn  the  extensor  proprius  outwards  with  the  common  exten- 
sor of  the  toes.  It  may  be  that  lie  will  come  to  the  region  of  the  artery — 
may  even  sec  the  nerve  overlying  it — and  yet  cannot  encircle  it  by  a  ligature, 
because  it  lies  iu  a  separate  compartment  of  the  intermuscular  septum  ;  if  bo, 
a  few  cautious  touches  of  the  knife  must  open  up  this^  sheatli  till  the  nerve  is 
bared,  when,  by  drawing  this  outward,  the  artery  with  its  encircUug  veins  is 
exiK>sed.  Artery  and  veuis  may  then  be  surmumled  by  the  ligature,  which  ia 
most  readily  passed,  either  with  an  eyed  probe  proj>erly  lient,  or  with  an  an- 
eurism needle  having  a  sharper  curve  than  usual.  1  here  is  no  ditKcnlty  in 
the  operation  beyond  the  depth  at  which  the  vessel  lies;  and  this,  since  no 
important  part  lies  between  the  artery  and  the  skin,  should  be  no  imjtedi- 
ment  to  its  iK?rformance.  The  secret  of  facility  ia  to  carefully  avoid  dividing, 
and  going  astray  among,  muscular  fibres  which  should  be  left  quite  intact,' 

Aneurism  of  the  Posterior  Tibial  Arterv. — This  is  less  uncommon.  I 
find  in  a  period  of  ten  years,  four  cases  recorded.^  [Dr.  R.  A,  Kiidoch  has  tabu- 
lated* twenty-two  cases  of  spontaneous  aneurism  of  the  posterior  tibial  artci-y, 
including  one  of  his  ^own,  with  seven  deaths  and  fifteen  nH^overies,]  Sj)on- 
taneous  aneurism  of  this  vessel  occupies  usually  the  upper  half  of  the  leg, 
attains  a  considerable  size  before  it  makes  its  prcst^ncc  known,  and  forms  a 
considerable  tumor,  lying  at  the  back  of  the  leg,  rather  on  its  inner  as^Kict, 

*  Unless  the  incision  b('  quite  in  tbu  lower  part  of  tlie  middle  third,  the  oxteusor  proprios 
poUicis  will  nut  liav«  comu  tu  the  front. 

•  Th«  rarity  of  these  oases  m&y  l>e  inferred  from  tht*  fact  thnt  I  find  in  the  last  ten  ye&n  but 
ono  coae  recorded.  (Medical  Times  and  Qazetto,  April  U,  IH74.)  Mr.  Eriuhsen  failed  to  care 
thia  caae  b/  digital  and  iustramental  pressure,  oombtned  with  ergotin  injeotions.  The  man 
passed  out  of  ohserratioOf  deotining  farther  treatment. 

•  British  MedicAl  Joarna).  January  27,  1872;  Lancet,  May  20,  1873;  Philadelphia  Medical 
Times,  September  25,  1^7.0  ;  Jttibliiu  Journal  <>f  Mfvlical  Scienue,  Supteoibur,  1877. 

*  Aueriean  Jonmal  of  the  Medical  Scienceii,  July,  IbtU* 
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and  projecting  in  the  same  direction.  The  disease  is  generally  aruenuble  tr> 
indirect  prerij^ure  on  the  femoml,  because  the  chief  artery  haxing  u  li^''- 
above  *livided  into  throe  main  bmuches,  the  current  in  the  eae  can  haniU 
lie  poncrful.  Nevertheless,  the  cure  does  not  appear  to  be  rapid.  It  is  pro- 
i)ablc  that  the  Esniarch  bandage  would  have  considerable  effect;  and  since, 
as  above  explained,  the  circulation  in  a  sac  supplied  by  a  vei^sel  ol*  the  six*' 
of  the  posterior  tibial,  could  hardly  be  very  i>owei*ful,  it  Mould  scared \  !•  • 
necessary  to  draw  the  cord  very  tight.  t?hould  these  means  fail,  an<l  sh"  .  1 
either  surijeon  or  patient  desire  Ui  avoid  the  use  of  the  kniie,  injection  w  ith 
j>eivblori(ie  of  inm  might  be  employed;  otherwise,  unless  the  sac  be  placed 
too  high  in  the  limb,  deligatiou  of  the  affected  artery  may  be  tiraetisea  ;  or, 
if  it  be  too  high,  deligatiou  of  the  femoral,  either  in  Hunter  s  cftual  or  in 
Scarpa's  space. 

Ligation  of  the  Postirif^r  Tibial  Artery. — Two  methods  of  doing  this  have 
been  devised:    The  one — conumjidy  culled  tlie  ^"-old  metluMr* — by  an  incifi^JD 
near  the  posterior  edge  of  the  tibia;  the  other,  by  a  long  wound  in  the  middle 
of  the  calf,  throngh  the  gastrocnemius  and   soleus.      Tins  last   is   c-alled 
Guthrie's  metluHl,  lie  having  devised  it  because  he  had  found  some  difficuhv 
in  the  other  niodc.^     I  presume  thiit  in  tlie  instance  or  instances  in  which 
Guthrie  experienced  ti'ouble,  some  severe  sjiasm  of  the  nniscles,  i>erhaps  some 
anatomical  abuormitv,  produced  difficulty ;  for  the  fact  is,  that,  in  all  tlie  lower 
tln*ee-t*ourths  of  the  leir,  deligation  of  the  jiosterior  tibial  artcr)'  throuirh  an     — -"^^r 
incision  beliind  the  tibta  is  very  easy,  and  few  operations  less  deserve  Gutnrie "s  ^^  ^•*a 
epithets — (lifficult,  tedious,  bltxxly,   and  dangeixius' — while  to  the  metIuHi^|v^'^^'* 
which  he  substituted,  such  terms  might  be  not  unjustly  applied.     Indetd^^y  -^  <^ 
Arnott's  jiatieut  blt-tl  freely,  and  had  much  cramp  and  pam.'     In  tM'o  ii*:^^^*^' 
stances  I  have  pnictised  the  incision  here  recommended,  in  order  to  strtftc'Vjh -•    *'!" 
the  postiTior  tibiiil  nerve  for  certain  painful  conditions  of  the  ftx>t.     In  bot,»^-_^ 
I  was  able  to  feel,  and  could  readily  have  passed  a  nee<ile  around,  the  arter-^  . 
Barely  a  drop  of  blood  was  lost  throughout  the  one  case;  in  the  other  I  fc*"^     Vji' 
what  appeared  to  be  a  tumor  of  the  nerve,  and  in  using  the  handle  of  XT:^         ^ 
Bcali>el  to  isolate  that  cord  more  completely,  a  suddcu  spurt  of  arterial  hl«>«~^  ^^  f 
showed  that  the  vessel  had  lx*en  torn.     I  had  no  difBcnlty  in  i»assinu  bet  ■  .^^ 

it  an  aneurism  needle,  doubly  armed,  and  in  tying  the  aitery  above  and  t*.  -^...;v 

the  little  iniiit. 

Guthrie's  operation  ma^'  be  thus  described :  An  incision,  six  or  more  inc^-^:^  -•cbcj 
long,  is  to  bo  made  in  the  middle  of  the  calf,  and  the  junction  of  the  lal^.:9^  tenJ 
halves  of  the  gaiitrocnemius  ex|X)8ed ;  the  separation  of  these  brinj^  the  sol#"^-:ii)it.,jg 
into  view.     Tliis  muscle  is  also  to  be  severc^l  in  the  same  direction.  The  r^       ope^ 
rator  assuring  himself  that  the  wliole  thickness  is  divider!  by  ntttiiitr        -^  tlie 
easily  recognized  surfaiHi  of  the  deep  fasciii.     The  wound  through  ?ikin        -«  aaj 
both  muscles,  held  agape  with  broad  retractors,  is  movwl  slightly  towK^%«7iftj^ 
the  inner  side  until  the  whiteue«8  of  the  nerve  is  seen  through  the  libr  ^Li^moa 
tissue,  or  until  its  round  eord  can  be  felt,  with  perham  the  pulsation  of  ""o^"  tha 
vessel  beneath  it;   along  this  line  the  devp  fascni  is  slit  up,  when,  the  n^E^  j-n,. 
being  drawn  outward,  the  artery,  with  its  veins,  comee  into  view.    tH)me  ^    ./;/;. 
culty,  owhig  to  the  depth  of  the  wound,  will,  in  large  limbed  pers«'n    -    .  i^o 
experienced  in  passing  tlie  ligature. 

Division  of  the  muscular  structures  causes  the  incision  to  constant  1  _^-  iill 
wuth  blood,  incrciUHing  the  difficulty  of  the  oiKiration,  which  will  be  »X\\l 
further  enhanced  if  the  ligjition  has  been  tmuertakcn  to  secure  a  se^^eird 


>  Gathrie  never  practised  this  mode.     Arnott  did  so,  and,  to  Judge  fron  hii  de»oriptk>ii»  lUd 

not  PACAp^:'  trilmljilioii.     (Mi*<ncn.(']iiriir):irnl  Trvuaotions,  Tol.  xxix.  p.  43.) 
'  WouiiiU  aiiU  liijurittt  of  Arii-rius,  p.  '-AA*  *  Loo.  cAX. 
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artery  at  the  site  of  a  wound,  as  ia  Aruott's  case.  Ileuce,  before  undertiik- 
iug  any  suoh  prooodiiro,  it  is  wise  to  roudor  the  jmrt  bloodless  b^'^  means  of 
the  Esmureli  buin-lage.  I  sliould  myself  uot  di*euiu  of  ojH.'nitiiii^  after  this 
manner ;  indeed,  I  consider  that  the  largo  division  of  parts,  and  the  inter- 
fereiH'C  with  intermuscular  spacesi,  render  this  mode  unjustifiahle,  while  a 
method  so  mucli  lean  severe,  and  at  lea.st  as  easy,  lies  at  Lund. 

The  other  inethoiU  which  I  vQvy  decidedly  rcconnncud  as  jjroferalde,  presents 
no  gi'cat  difficulties.  The  poprileal  artery  divides  into  its  thrtn,'  terminal 
branches  about  three  iiichus  below  the  middle  of  the  pojOiteal  si>ace.  From 
thift  point,  half  way  tt»  the  mullcolus,  the  vessel  is  soua:ht  from  the  inner 
side,  under  cover  of  the  inner  origin  of  the  soleus ;  below  that  point  the 
muscle  cejises  to  arise  from  the  lunie,  and  may  be  pushwl  iisiik'.  The  nerve 
lies  snj>erficial,  that  is,  behind  the  artery,  and,  except  <pnte  at  the  top  of  the 
n-'iciou  whicli  we  are  considering,  to  its  outer  side. 

The  operator  finds  the  iimer,  posterior  margin  of  the  tibia,  and  about  lialf 
an  inch  behind  that  line  makes  an  incision  2J  or  3  inches  long;  this  should 
expose  the  fascia  which  covers  the  soleus,  and  fixes  it  to  thehitue;  it  also 
exposes  the  internal  saphena  vein  (often  sepamtx^i  into  several  branches),  wliieh 
with  a  little  caution,  can  be  turned  aside  and  spared.  After  division  of  the 
fascia,  the  origin  of  the  soleus,  which,  except  (piite  above,  is  ajx>neurotic, 
<X)mes  into  view.  A  little  ga[>  may  l>e  made  in  this,  u  director  passed  bcne^ith, 
and  the  mus*^le  severed  from  the  bone.  On  holding  the  posterior  edge  of  the 
InciBion,  includiu^^  tlie  muscle,  backward,  while  the  foot  is  well  extended,  the 
anatomist  rei^ognizea  the  long  Hexor  of  the  toes  lying  upon  the  tibia,  and 
covered  in  by  the  deep  layer  of  fascia;  the  finger  must  be  placed  on  (his 
muscle,  and  passed  on  till  the  nerve  and  artery  are  felt — or  seen,  if  the  buck 
tlap  of  the  wound  be  drawn  well  backward  and  outward.  Now  the  deep 
fascia  should  not  be  divided  immediately  over  tLese  parts,  but  a  little  on  the 
inner  side;  only  a  slit  big  enough  to  admit  the  tip  ot  the  forefinger  need  be 
made,  as  the  rest  will  tear,  antl  then  the  finger  impinges  directly  on  the  artery, 
and  may  guide  the  aneurism  needle  aroutul  it,  while  at  the  same  time  it 
pushes  the  nerve  outwards.  The  veins  should  be  included  in  the  ligature; 
they  lie  close  to  the  vessel,  and  crcvss-branohes  so  encircle  it  that  it  is  barely 
possible  to  separate  them,  while  their  occlusion  doea  no  harm  whatever. 
This  operation  will  serve  for  any  case  of  aneurism  or  wound  that  lies  a  little 
below  the  inferior  edge  of  the  popliteus  muscle.  An  aneurism  above  that 
j)oiiit  may  nink  with  popliteal  aneurisms,  and  should  be  treated  in  a  like 
manner. 

A  little  more  than  half-way  down  the  leg,  the  posterior  tibial  artery  be- 
comes less  protecte*l ;  at  the  lower  part  of  this  region,  an  incision  miJway 
between  the  tibia  and  the  inner  edge  of  the  Achilles  tendon,  will  find  it  lying 
to  the  inner  sitle  of  the  nerve,  on  the  flexor  longus  digitorum.  I  need  hardly 
add  that  the  deep  layer  of  fascia  must  be  divideil.  At  the  uj^per  part  of  tliis 
lower  half,  the  procedure  resendfles  that  already  described  for  the  superior 
half  of  the  leg;  but  the  soleus  has  cetised  to  arise  from  the  bone,  and  is  ordy 
attached  to  it  l>y  a  layer  of  fascia ;  this  l>eing  divided,  a!id  the  edge  of  tlie 
muscle  being  recijgnized  and  turnetl  aside,  the  artery  maybe  found,  and  the 
needle  passed  as  in  the  higher  oj>eration. 

The  popliteal  arterf/ was  often  tied  before  the  time  of  TTunter;  the  opera^ 
lion  being  no  longer  employed  for  aneurism  of  the  popliteal  artery,  can  very 
rarely,  if  ever,  Ix'  re<piired;  the  only  contingency  in  which  I  can  conceive 
it  to  be  justifiable,  would  be  in  certain  cases  of  hemorrhaire  fmm  suppuration 
of  an  aneurisnuil  sac  jilaced  low  on  the  artery  (p.  449).  ^'he  vessel  may  l^est 
be  reached  fnmi  the  inner  side,  by  an  incision  carried  just  in  front  of  the  sar- 
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Fig.  63». 


toriu8  and  seini-iuembranoaua  mu»cle8.  On  division  of  the  ^scia,  those  pait^ 
are  drawn  back  with  a  brojwl  ix*tractor;  tliestn^ng  round  edge  of  the  adductor 
magnum,  as  it  beconios  tendinous,  is  easily  recogniztnl,  and  by  cautiously 
tearing  tlie  loose  tissue  bcliind  that  muscle  with  the  finger  or  with  the 
handle  of  the  scalpel,  the  artery  is  easily  ivache*!.  Tlic  nerve  does  not  come 
into  view;  the  vein  \a  to  the  outer  side,  and  poHterior  to  the  artery. 

Popliteal  Ankpbism, — The  treatment  of  jmpliteal  aneurism  must  always 
be,  ft)r  very  many  iviu^ons,  a  matter  of  gi'eat  interest  to  the  practical  (iurge*>n. 
It  is  the  most  frequent  of  all  aneurisuis  with  which  he  has  to  do.  It  is  very 
variable  in  its  severity,  so  that  the  remark  which  has  been  applie<l  to  all  forms 
of  the  malady  is  jKKndiarly  fittiui;  here:  "Some  aneurisms  so  tend  to  cure 
themselves  that  very  slight  artificial  assistance  suffices  to  induce  their  solidi- 
tication ;  others  obstinately  resist  one  effort  after  another,  and  the  cure  wlien 
at  last  eftected  may  destroy  the  vitality  of  parts  beyond.*'  It  is  ot>en  to 
every  mode  of  treatment  applicable  to  the  whole  range  of  aneurismal  disease^ 
each  and  every  method  having  been  employed  successfully  and  otherwise. 
Nor  is  historical  interest  wanting.  It  is  the  first  important  aneurism  iu  which 
AneVs  method,  and  the  first  in  which  the  Uunterian,  the  flexion,  and  Raid's 
method  (Esmaixh's  bandage),  were  employed. 

In  makinc^  choice  of  how  he  shall  treat  any  aneurism  at  the  hack  of  the 
knee-joint,  the  surgeon  must  consider  l)oth  the  local  and  the  general  condi- 
tion of  the  patient.  One  would  gladly  avoid  tying  a  large  vessel  if  milder 
means  will  avail,  but  it  is  necessary  to  be  sure  that  the  proposed  method  is 

milder,  or  rather  tnat  the  time  which 
it  requires  is  not  so  prolonged  as  to 
render  it  lx»th  painful  and  severe. 
Neither  pressure,  flexion,  nor  the  use 
of  the  Lsmarch  bandage  is  painless, 
and  when  prolonged,  none  of  them  b 
without  its  dangers. 

Flfj'ion .^Certair i  aneu risms  being 
more  than  otliers  amenable  to  cure  by 
flexion,  it  is  well  to  have  some  clear 
contejition  of  the  circumstances  which 
should  indiice  us  to  make  trial  of  that 
method.  These  are  both  general  and 
local.  Tlie  I'ormer  are  early  age,  not 
over  forty-five  or  fifty  at  most ;  a  non- 
irrital)l(',  placid  tenJinrament ;  and  ab- 
w!uce  of  the  gouty  or  rheumatic  diathe- 
sis. The  favorable  local  conditions  are, 
distinct  sacculation  of  the  aneurism, 
which  should  be  of  quite  moderate  di- 
mensions and  witli  somewhat  distant 
pulsation,  that  is,  should  be  padded 
with  sonic  considerable  amount  of  clot ; 
thesacshotdd  in  preferenc*e  be  situated 
at  the  lower  part  of  the  |)opIiteal  space, 
or  at  least  not  higher  than  the  middle, 
for  aneurisms  which  originate  and  lie 
on  the  uofter  ]»rtrt  of  the  vessel  are  rarely  l)encfited  by  this  treatment ;  the  sac 
shouhl  also  spring  from  the  posterior  wall  4d*  the  artery,  and  grow  backward 
towards  the  skin,  or  at  least  not  fonvard.  When  the  tumor  springs  from  the 
front  of  the  vessel  and  increases  towards  the  bone,  it  pushes  the  artery  back 
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ao  that  it  does  not  become  shanily  bent  during  flexion  of  the  kiicc,  and  the 
current  in  it  \a  but  little  affecttMl,  as  for  instance  in  the  aneurism  here  shown. 
(Fig.  539.)  In  all  but  large  and  thin-walled  aneurisms  the  experiment  may  be 
made  by  Ijcnding  the  linilj:  when  pulsation  is  hut  little  or  not  at  all  affected 
by  the  amount  of  flexion  which  tlie  patient  can  voluntarily  i»rfKluce,  or  when 
bending  to  an  angle  of  sixty  degrees  does  not  auuul  the  aneurismal  pulse,  the 
method  is  likely  to  be  inetiectuaL 

Flexion  must  also  be  contemplated  in  other  aspects,  as  an  adjuvant  to  other 
treatment:  as  j>eriecting  a  cure  which  presHure  has  commcnce<l,  and  as  an 
appropriate  i-emedy  for  recurrent  pulsation  after  ligature. 

The  majority  of  cases  in  which  flexion  has  been  used  liave  not  been  treated 
b^'  it  alone  ana  unaidc*d.  Sometimes  wlieu  indirect  pressure  has  become  un- 
bearable, an  interval  has  been  granted  to  the  patient,  during  wliich,  lest  the 
advantage  alrcjxdy  gained  should  be  lost,  the  Icnee  has  been  kept  bent;  and 
occasionally  during  this  time  the  aneurism  has  become  solid,  and  this  has 
occasionally  hapi^ened  even  though,  before  using  pressure,  flexion  had  failed. 
In  some  cases  this  posture  has  cured  an  aneurism  which  did  not  appear 
to  be,  though  it  probably  was,  benefited  by  long-continticd,  indirect  pressure  ; 
or  again,  pressure  previously  ineffective  has  after  a  certain  period  of  flexion 
cured  the  disease.  Some  surgeons  have  used  occasionally  with  success  flexion 
and  pressure  simultaneously.* 

The  simplest  method  of  applying  flexion  ia  to  leave  the  limb  l>are,  and  by 
means  of  a  slipptir,  to  tUa  heel  of  whicli  ;i  cord  is  sewn,  to  att4U'h  the  foot  to 
a  i^irdle  round  tlie  thic^h  or  pelvis.  But  the  mcthoil  is  likely  to  prove  mom 
ai&caoious  if  the  limb^jo  bent  at  the  hip  as  well  as  at  the  knee,  and  a  proper 
tftndage  prevents  swelling  and  sometimes  diinininhos  pain.  The  limb,  ex- 
clusive ot  the  aneurism,  should  be  rTivcloped  in  a  thin  flannel  or  domett 
bandage;  the  leg  is  bent  on  the  thigh,  and  the  thigh  ou  tlio  abdomen;  occasion- 
ally a  patl  ma}' DC  placed  in  the  pnpliteal  space,  it"  it  aid  it!  jH'oducinij  pulse- 
lessness not  otherwise  attainable;  but  the  appliance  must  be  cautiously  used^ 
it  obstructs  veins  also,  and  has  been  productive  of  gangrene.  The  methods 
whereby  the  limb  may  bo  fastened  in  this  position  are  very  various.  A  mere 
bandage  round  the  ankle  and  thigh,  though  simple,  is  apt  to  injure  by  pressure, 
or  to  become  unbearable.  Some  surgeons  fasten  the  ankle  near  the  buttock 
by  means  of  a  belt  around  the  j^ielvtH,  and  then  bandage  the  thigh  to  the  loins 
Hi»d  back.  I  have  found  it  condu<"c  ti*  the  [latient's  comfort  to  buckle  around 
the  waist  and  upper  part  of  the  pelvis  a  broad  belt,  j>i'ovidcd  with  a  Y-?*haped 
portion  invert^'u,  thus  A%  the  st-em  of  this  part  is  secuivd  to  the  Inilt  over  the 
anterior  suiK-rior  spine  of  tlie  ilium.  The  branches  lie  one  on  each  side  of  the 
thigh.  A  similar  strap  hangs  bcliind  from  just  outside  the  ^acro-iliac  joint. 
Each  branch  l»eara  a  buckle.  The  shin  is  place*!  in  a  leather  gutter,  like 
those  pnivided  by  instrumout-niakcrs  an  slings  for  the  forearm;  it  ia  well 
padded,  and  jirovided  with  straps  iieur  tlie  front  and  back  end.  When  these 
appliances  arc  adjusted,  each  to  its  own  place,  the  ends  of  the  A  hi  fniut  are 
fastened  to  the  foremost  straps  of  the  tibial  sling,  and  those  behind  to  the 
hindcrmost  ones,  by  regulation  of  the  length  of  e^ich  stnip;  tlie  lindi  may  1k^ 
restrained  in  any  desii'ablc  poature.  In  Ncav  York  and  Philadelphia,  the  limb 
is  secured  by  a  belt  running  obliquely  over  the  shoulder. 

In  whatever  way  it  bedonc/the  jiuticnt  will  certainly  Ijie  more  comfortable 
if  part  of  the  attachment  be  eiiistic,  so  as  to  do  away  with  the  distressing 
sense  of  rigidity,  so  often  complained  of. 

Patients  should  be  encouraged  to  lie  on  the  diseased  side,  the  Irmb  comfort- 
ably supported  by  pillows;  au  occasional  change  of  poature  on  the  back,  or 

*  Flexion  fur  revurrunt  palsatiou  need  uot  be  further  meDtioutNl  here,  ami  p.  450. 
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even  to  the  sound  side,  may  be  allowed,  the  limb  under  treatment  being 
thrown  across  the  oilior.  An  advantage,  however,  is  gained  by  the  first  of 
these  positions,  viz.,  the  potwibility  of  rambining  with  flexion  pressure  by  tt 
weipht,  after  the  manner  shortly  to  be  described, 

Tljia  mode  of  tn>atraent  is  by  no  means  painless.  As  already  stated,  different 
persons  bear  it  with  very  varying  degrees  of  tolerance,  but  no  one  beare  it  well 
when  it  is  rigoi'ousl  v  practit*ed.  11  xa  nioin?  prudent  to  commence  with  n  -ilighter 
degree,  even  thou*jh  it  may  not  annul  pulsation;  after  a  little  while,  the  fur- 
ther degrees  will  oe  moi-c  readily  borne.  Occasionally  one  of  the  methods, 
which  to  some  persons  may  have  been  tolerable,  will  be  to  another  unbearable; 
yet  he  may  be  tolerant  of  some  other  mode  of  fastenintc  the  limb.  Continu- 
ance of  one  posture  is  not  essential;  indeed,  some  cases  nave  progi'essed  more 
rapidly'  and  much  more  C4)mfortably  by  allowing  intervals  of  rest.  In  a  few 
instances,  when  pulsation  though  much  dimunshed  continues,  relaxation  of 
treutment  has  been  followed  by  cure. 

In  its  results,  flexion  is  very  t^pricioua.  Occasionally  the  aneurism  has  so 
great  a  tendency  to  spontaneous  cure,  that  simply  lying  in  bed  with  the  knee 
spontaneously  bent  haf^,  in  a  few  hours,  produced  solidification.  On  the  other 
hand,  many  attempts  have  been  alxmdoned  as  useless,  after  weeks  of  severe 
and  painful  treatment.  It  ap{>ears  desirable  to  give  the  results  of  treatment 
as  far  as  m^*  opportunities  have  allowe*!  me  to  collect  them.  In  doing  this  I 
avail  myself  of  two  sources — published  cases  and  hospital  records.  In  usin^c 
the  former,  we  must  accept  the  immbers  with  very  greiit  caution.    Successfiil 

Bcs  are  almost  all  published;  want  of  6uc<ess  is  rarely  made  public. 

I  gather  altogether,  since  the  first  nitroduction  of  the  method  by  Mannoir, 
5l  cases;  of  these,  42  have  l)een  successful,  49  unsuccessful.'  Of  the  unsuc- 
wsftfiil  cases,  25  came  to  ligature;  18  were  cured  by  pi-i'ssure;  4  were  ampu- 
tated; 3  terminated  fatally* ;  the  ultimate  destiny  of  4  is  unknown. 

The  causc-s  of  amputation  and  of  death  were  gangrene,  sup]iuratiou,  and 
rupture  of  the  sa<;.  It  must,  however,  in  justice,  be  noted  that  flexion  was 
employed  alone  and  by  itself  in  only  26  of  the  91  cases,  and  that  of  these  19 
ended  in  recovery ;  this  large  projxirtion  of  cures  set  down  to  the  methotl 
when  used  alone,  indicates  meivly  that  a  certain  number  of  aneurisms  are 
easily  curable;  flexion  happened  to  be  the  method  employed;  the  more  re- 
calcitrant ea^es  became  suDJect  to  successive  forms  of  treatment 

If  we  pass  to  hospital  reports,  more  reliable  l>ecanse  every  wise  and  not 
merely  sclei-tetl  instances  are  recorded,  we  find  in  those  six  hospitals*  which 

1  have  taken,  7  treated  by  flexion  alone,  and  9  by  flvxion  aided  chiefly  by 
some  form  of  jiressure.    Oi  the  16  cases,  7  were  successful,  6  uueucceseful, 

2  came  to  amputation,  I  ended  in  death. 

£smatvh  Bandage,  {Jifiti\H  Method,) — The  Eemarch  bandage  has  been  ex- 
tensively used  in  {»opliteal  aneurism;  its  application  and  its  mode  of  action 
liave  already  been  described  (p.  425).  I  have  also  taken  occasion  to  remark 
that  its  success,  when  tliat  occurs,  is  so  rapid  that  it  oflTers  a  great  charm, 
both  to  patient  and  surgeon.  The  ease  with  which  it  can  l>e  applied,  eveii 
by  very  inexjx?rit'ncefl  hands,  is  an  additional  rciison  why  this  mcthoil  will 
often  be  used.  It  is,  however,  not  without  its  dangers — the  chief  and  more 
immediate  being  gangrene,  the  less  frequent  and  more  remote,  thrombosis 
and  inflammation  of  tne  sac. 


>  Thero  is  no  doabt  that  reiy  man^r  more  hare  been  aiunooefsful.  Often  reports  of  oamm 
state  that  provionB  to  Hgatare  "other  mnaus,"  or,  "  pr«s»ure  anJ  other  means/*  were <'mp1or(Hl ; 
or  some  similar  phrase  ia  used.  I  have  counted  no  cases  here  nuless  flexion  is  8p«<'iflcaUx 
mentioned.  In  inr  ooUcction  of  ca«e«,  Dr.  Fischer's  table  (Prag^cr  Vi«rte1Jahrycfarifl,  Ud.  civ.  8. 
Itfl)  has  been  us«d  for  cases  previons  to  18til> ;  the  rf»st  are  due  to  my  own  research. 

'  The  six  hoepitals  are  St.  Bortholouiew'a,  Cbariug  Cross,  St.  Oeorge's,  (i^ay's,  St.  Tliomas'St 
Cuivursitjr  College. 
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So  much  has  been  said  concerning  ite  mode  of  application  and  after- 
management,  that  nothing  need  here  be  added  save  a  statement  of  results. 
In  the  Bumcal  section  of  the  International  Congress  held  in  Loudon,  1881, 
Mr.  GoulcTgave  certain  numbers,  which,  being  so  recent,  may  be  accepted 
as  correct  up  to  the  time  of  writing,    I  find  that,  for  popliteal  aneunsm, 
Beid's  method  is  recorded  to  have  been  employed  47  times,  and  to  have  been 
lacoeesfal  27  times.    The  20  cases  of  non-success  include  1  death  directly 
ittributable  to  over-zealous  repetition  of  the  trearaent,  causing  collapse.    One 
cue  was  cured  by  proximal  pressure ;  eighteen  patients  were  subjected  to 
Hgatnre,  of  whom  3  died,  1  suomitted  to  amputation,  and  1  had  gangrene  of 
ifc  foot.'    Of  the  47  patients,  22  were  subjected  to  the  treatment  more  than 
ooce;  of  these,  1  died  and  13  remained  uncured. 

hdirect  Pressure  for  Pojpliteal  Aneivrism. — This  may  be  either  digital,  or 
may  be  eftected  by  means  of  a  weight,  or  by  instruments.  To  carry  out  the 
iiret  method  {digital  pressure)^  a  number  of  more  or  less  trained  assistants  are 

iweesaaiy,'  viz.,  from  eight  to  twelve.    They  should  be  instructed  to  remain, 
tto  or  three  at  a  time,  with  the  patient,  each  section  to  be  on  duty  four  hours. 
^0, 1  should  keep  his  hand  on  the  tumor,  while  No.  2  compresses  the  artery 
agunst  the  body  of  the  oe  pubis ;  it  is  the  duty  of  the  first  to  warn  the  com- 
jreaeor  of  anjr  return  of  pulsation  in  the  sac.    When  the  assistant  restraining 
theartery  is  tired,  the  third  man  present  should  relieve  him,  not  by  taking  his 
place  at  the  groin,  but  by  pressing  on  the  vessel  at  the  apex  of  Scarpa's  triangle. 
^0. 2  now  relaxes  his  pressure,  being  in  readiness  to  reapply  it  if  No.  1  gives 
Aotice  that  the  lower  pressure  does  not  duly  control  the  vessel.    At  the  second 
change,  No.  1,  hitherto  untired,  as  he  simply  has  kept  a  touch  on  the  sac, 
takes  his  turn  as  a  compressor.    In  order  to  spare  muscular  fatigue,  and 
ttiereby  prolong  the  time  during  which  each  assistant  can  hold  the  vessel,  a 
wojht  Siould  oe  provided — either  a  mould  of  lead  or  a  bag  of  shot,  weigh- 
ingnom  four  to  six  pounds — which  is  placed  on  the  back  ot  the  compressor's 

Wtighi  pressure  is  carried  out  in  much  the  same  way,  but  without  the 

J^re ;  an  assistant,  or  trained  nurse,  should  be  present,  to  occasionally  feel 

"^pulsation  in  the  tumor,  and,  if  necessary,  to  readjust  the  weight.    This 

*^ht  may  be  of  various  forms :  some  surgeons  use  simply  a  bag  of  shot, 

*^gliing  m>m  4  or  6,  up  to  12  lbs. ;  others  employ  one  piece  of  lead,  so  cast 

1^  *0  fit  the  groin,  and  another  to  fit  the  front  and  inner  aspect  of  the  thigh. 

^'  Tufhell  IS  fond  of  two  weights ;  the  one,  an  oval,  has  a  lon^  dianieter^of 

%  a  short  one  of  4J  inches.    The  surface  which  is  next  the  skin  is  convex, 

V^  a  subsidiary  protrusion,  a  sort  of  nipple ;  indeed  this  aspect  resembles  in 

^^^xx  the  female  mamma;  the  other  surface  is  flat;  the  thickness  from  the 

J^t-TC  of  the  oval  surface  to  the  point  of  the  boss  is  If  inches,  the  weight  is 

"  *be.    This  ia  laid  on  the  part,  so  that  the  projection  accurately  corresponds 

^  t^liearteiy,  and  upon  the  flat  surface  an  oi-dinary  weieht  of  from  8  to  12  lbs. 

*  t^laced.    In  the  use  of  all  weights  it  is  convenient  and  of  great  assistance  to 

^■^^  them  suspended  above  the  bed  by  a  crane-like  arrangement ;  this  pro- 

^>^t8  their  fiilling  off  when  the  patient  moves,  and,  if  a  pulley  be  supplieil, 

J^ilitates  modifications  in  the  amount  of  pressure.    Either  the  shot-bag,  or 

j^^  moulded,  or  TufnelFs  subsidiary  weight,  can  thus  very  easily  be  slung  up. 

'^■ier  forms  have,  in  certain  special  oases,  been  used ;  individual  difficulties 

^^^"S  be  met  by  commensurate  resources. 

-j^^jyhidi  comisg  on  four  days  after  deligation,  was  probably  attribntable,  at  least  in  part,  to  the 

^^*wii»  use  of  the  Eamarch  bandage. 

w^Ioafeir  rare  caaee,  natare  requires  so  little  aid  that  the  patient  can  himself  make  all  tlie 
^**"''6  required  ;  in  others,  two  or  three  persons  are  enough  ;  but  the  rulaa  of  surgery  cannot 
ftDodtMl  on  exceptions. 
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in  which  the  horizontal  works,  give  moans  of  raovinff  the  pad  into  any  place ; 
the  ball  and  socket  joint  at  the  end  of  the  horizontalann  enables  the  tourni- 
quet screw  to  take  any  direction.  By  this  means  the  femoral  artery  can  be 
eompressed  fairly  against  the  body  of  the  pubis  in  such  a  direction  as  shall 
give  the  most  enect  to  the  least  mechanical  etlbrt,  and,  therefore,  with  the  least 
pressure  on  the  skin. 

The  other  part  of  the  inptrurnent  is  a  BtirrujvHhaped  tourniquet,  with  hinge 
and  clamp  at  the  sides.  The  arrangement  of  the  tourniquet  screw  is  the  same 
as  in  the  upper  or  groin  portion.    The  two  are  intended  to  te  used  altemat<i!y. 

Esmarch  has  devised  a  mechanism  in  which  the  compressor  is  a  statf  or 
rod  of  wo(xl,  shod  with  lead,  and  Hus]>ended  by  an  upright  and  cross  piece 
above  the  patient's  bed,  in  such  wise  that  a  greater  or  Icsh  weight  may  fall 
on  the  vessel,  or  that  the  patient  grasping  the  staff  may  aid  its  pressure  by 
liis  own  maimal  foi-ce.  Esmarch  describes  this  as  very  efficacious,  and  of 
facile  use,  and  gives  it  the  name  of  "  Stangeijdriick."* 

In  a  previous  part  of  this  article,  the  prineijiles  which  are  to  guide  the 
surgeon  in  the  use  of  pressure  have  already  Ixjcn  discussctl,  I  need  only  re- 
peat hero  that  either  the  rapid  method,  with  or  without  ansesthesia,  or  the 
gradual  method  may  be  choHcn;  in  the  former,  the  artery  nmst  be  so  con- 
trolled that  no  beat  of  the  tumor  takes  place,  while  the  latter  may  be  more 
gently  regulate*:!.  Some  surgeons  prefer  entirely  to  annul  jjulsation,  and  this 
probably  is  more  certain  of  producing  consolidation,  though  it  is  more  danger- 
ous, as  being  likely  to  lead  to  ulceration  or  sloughing  of  the  skin,  besides 
certain  other  untowani  events,  such  a.s  gangrene,  smuglJing,  or  mpture  of  the 
sac;  while  a  slight  w^ave  of  blood  through  the  tumor  is  by  othei-s  thought  to 
be  advantageous.  As  a  rule,  the  cases  which  are  subjected  to  the  gradual 
metho<l  occupy  the  longer  time  hi  cure,  while  those  treated  by  complete 
occlusion  are  more  liable  to  relapse. 

The  statistics  of  compression  in  its  various  fonns  miglit  be  made  very  com- 
plicated, if  we  took  separately  cases  in  which  any  one  form  was  usetl  alone, 
and  likewise  the  almost  enrlless  combinations  that  were  pnxiuced  by  com- 
mingling methods — some  commencing  in  one  W'ay,  some  in  another;  but  1 
think  that  no  goo<l  purpose  would  be  answered  03^  such  a  course.  I  have 
found  that  in  taking  any  one  mode,  and  gathering  Irruu  publications  its  re- 
sults, we  get  an  altogether  erroneous  proportion  of  successes,  because  failure 
induces  the  surgeon  to  try  something  else.  Hence,  all  the  more  obstinate 
aneurisms  are  treateil  in  a  number  of  ways;  those  that  t^md  to  cure  themselves, 
or  that  require  but  little  artificial  aid,  in  one  wuy  only.' 

I  have  collected  from  American,  British,  and  Continental  journals,  all  the 
cases  I  have  found,  from  1870  to  1879  inclusive.  1  find  that  148  cas&  of  pop- 
liteal aneurism  have  been  treated  by  the  various  forms  of  pressure.  Of  these, 
68  were  successful,  while  80  ended  in  iiiihire.*  Of  the  unsuccessful  cases,  67 
came  to  ligature;  9  patients  went  away  declining  further  treatment,  or  were 
dismissed  with  a  still  pulsating  tumor;  4  suffered  amp)Utation;  6  died.  The 
deaths  were  thus  distributed:  1,  cause  not  given;  2,  rupture  of  sac  (one  of 
them  into  the  knee-joint);  1,  gangrene;  2,  thrombosis.  The  causes  of  amputa- 
tion were:  2,  rupture  of  siic;  2,  gangrene.  Of  these  cases,  2  died  from  second- 
ary hemorrhage;  1  from  spread  of  gangrene;  1  survived. 

'  VfrhandlanRen  dcr  Dcatsohen  OmellBohan  dur  Chirurgie,  4.  CongrMB. 

«  l>r.  George  Fischer,  of  HanoTer,  bM  given  in  the  ?ragu6  Vierleljahrachrift,  1869,  S.  167, 
tables  of  cades  treated  by  digital  compression,  gathLirtMl  from  a  raat  number  of  Jonrnals.  The 
number  of  popliteal  cases  is  tji* ;  of  which  57  were  cures  and  32  failnrea. 

*  If  from  published  reports  ^re  <in\\  those  that  are  headed  aa  treated  by  indirect  pressure,  va 
gel  very  diflferent  proportions.  It  is  among  those  that  are  stated  to  have  been  subjected  to  deli- 
gation,  that  the  grvater  number  of  foUures  of  pressure  troatm«nt  have  ooourred. 
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Reduced  to  decimaU,  we  find  of  cures 
•*  »'  **        of  failures 


45.9-1  per  cent. 
54.0G      " 


Dying  with  or  without  amputation        ....       6.0S      ** 
Surviving  al^er  amputation 0.6d       '•" 

Yaw  cases  are  treated  entirely  by  one  metliod.  In  the  intervals  of  inntni- 
meiital  pressure,  either  a  weight  or  flight  liiigf  r  f)reKsure  is  used,  or  vice  vrrj^a  / 
flexion  to  a  moderate  extent  may  be  superadded  to  either  nietliod.  I  have 
taken  in  the  68  succesatul  cases  a  certain  standard  for  dividing  the  examples 
into  a  more  or  less  conventional  series  of  categories,  only  placmg  among  the 
"  combined'*  those  in  wliich  two  or  more  forms  were  useii  aln^ut  equally,  s<>  that 
one  could  not  be  reganled  as  a  mere  adjuvant  to  the  other.  The  longest  time 
of  persistence  ending  in  care  was  6  months  (digital  and  instrumental  jiressune 
combined).  AVo  find  among  the  protracted  periods,  6  months,  3  months,  54 
dayH,  7  weeky,  38  days,  4  weeks,  1  month,  3  weeks,  21  dav?*,  and  so  on.*  Tlie 
methods  employed  were  respectively  the  combined,  couibined,  instrumental, 
digital,  weight,  staff-pressure,  combined,  combined,  and  digital.  The  shortest 
period  was  44  hours. 

Of  the  cures        ....     26  wereduetoinslrumenial  pressure. 

.21       "       "  digital  ** 

.     12       "       "  combined  " 

6       "        «'  weight  " 

3       "        "  staff 


« 

it 

it 

n 

tt 

u 

For  instrumental  pretsure  the  longest  period  was 
**  "  **         the  hhorlest      " 


7  weeks. 

.     24  hours. 
Average  of  the  19  cases  in  which  time  of  cure  is  stated      .     12  days. 

For  digital  presturey  longest  period   .         .         .         •         .21     days. 
"  **  "  shortest  period  ....        44  hourd. 

Average  period  of  the  13  cases  in  which  the  time  is  stated    .       h\  dnys. 

For  combined  pressure^  longest  period       ....       6  months. 

"  "  "         shortest  period     ,         .         .         .44"  hour*. 

Average  period  for  the  12  cases  in  which  the  time  is  stated,  44  da^s  8  hours.' 

We  now  will  take  the  results  as  shown  in  the  reports  of  the  six  hospit 
before namtnl ;  they  are  a  little  more  favorable.     I  find  exactly  90  pati<* 
treated  by  pressure  in  the  ten  years.   Of  these,  44  were  cured,  in  38  tbe  t 
meat  failed,  4  submitted  to  amputation,  and  4  died.    Of  the  unsuccos^ 
cases,  34 came  to  ligature;  the  causes  of  amputation  were  in  2  gangrenfe-, 
1  ruptui*e  of  the  sac,  1  not  stated ;  2  of  these  paticntis  survived.     The  cai 
of  death  w^ere  gangrene  in  2,  exhaustion  without  gangrene  in  1,  thjombci    ^iij 

in  l.>  „,«^ 

Ddlgali.on  of  the  Superficial  Fanoral  Artery  for  Popliteal  j'tnn/n^i.— TWBia 
operation  is  mrely  practised  in  Uuntcr'a  canal,  althougli  in  certain  oontiD^( 

^  I  give  the  periods  in  tliA  words  of  the  authors. 

'  Amon^  the  Instrnmental  va»ud,  a  few  of  loug  troatnient  run  np  the  Bver»ge  ihoa  high:  tia 
tor  inatanct',  of  7  and  of  5  wwk-H,  re«peoliv»'ly.     To  th*<  comliinwl  niethrx],  Ml  the  moijt  obstin^ 
cas«ft  fall.     Tliua  wu  have  7  v<«ry  long  case:),  namely,  ti  muiiths^  3  luuntbs.  13  wetiks,  fr4  i»j\ 
weeks,  80  da^^  1  month.     As    already  laentioned,  this   arises   from  reiterated  aod  r. 
attempts  to  cure  obstiuAt«  aneuriHms. 

*  I  cannot  Im  8nre  of  the  alMolute  correctnesa  of  th<*se  nambers  ;   in  some  of  the  hospKaU 
reports  wero,  for  a  year  or  two  of  the  included  time,  not  very  well  kept ;    by  qaMlionini; 
almndant  reference  I  have  been  able  to  get  particulars  in  snme  cases  ;   trheu   I  have  not 
able  to  du  «o,  I  havu  omitted  the  cases  altogtitfaer.     1  shonld  like  to  lake  this  opportoitU, 
thanking  the  present  refjifltrars  of  the  varions  hospitals  for  their  most  kind  and  cuarteoof  a 
witliout  whii'h  it  would  have  bern  impossible  for  me  to  (?iomplete  the  tables  whereof  Ibo  il^ 
is  a  Bnmraary  ;  they  are  arranged  for  f&ch  hospital  in   the  order  given,     I  do  not  think  lli~ 
can  give  the  times  of  treatment  with  sufficient  accuracy  to  rentier  the  caJcul  ''1^. 

shall  I  follow  this  plan  for  othor  aueurism<4  saw  the  femoral.    Concerning  pi  i  to- 

upper  extremity,  a  very  few  words  must  suffice. 
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cics  the  surgeon  may  now  and  then  be  called  upon  to  tie  the  vessel  in  that 
Bituution.  As  a  very  general  rule,  the  artery  w  bared  just  as  the  sartoriua 
muscle  crosses  it,  and  before  it  gets  into  the  tendinous  channel.  The  guides 
which  I  njysclf  follow  are  two.  I  bend  the  patient's  knee,  abduct  the  thigh 
a  little,  and  njtate  it  outwartls  just  enough  to  let  it  lie  ci»nil"ortnbly  upon 
it-s  out«r  Hide,  then  draw  an  imaginary  hne  from  the  centre  of  the  femoro- 
ahdominal  fold  to  the  innermost  projection  of  the  intenuil  femoral  con- 
dyle, and  another  from  the  anterior  iliac  spine  to  the  junction  of  the  middle 
and  lower  thirds  of  the  thigh.  WHiere  these  two  lines  meet,  the  operator  will 
find  the  sartorius  covering  the  femoml  artery,  at  a  distance  averaging  in  the 
full-grown  man  about  one  and  a  half  inches  below  the  offset  of  the  profunda. 
Fixing  this  point  in  his  mind,  the  operator  makes  an  incision  about  two  and  a 
half  inches  long,  longitudinally  down  the  limb,  in  such  wise  that  the  imagin- 
ary fK>int  shair  bo  at  its  middle,  or  a  little  below  its  middle;  ha\ing  cut 
through  the  HU|>eHicial  fascia  and  the  fat,  often  abundant  at  this  place,  espe- 
cially in  women,  the  fascia  lata  comes  into  view,  and  generally  one  may  see 
through  it  the  outlinesof  the  muscles.  Thatof  the  sartorius,enveloped  by  itself 
in  a  sheath  or  fold  of  the  fccia,  must  be  visible  befoa?  the  o|Kirator  goes  further. 
If,  therefore,  he  does  not  ivt^ognize  this,  he  should  move  the  outer  wound  from 
side  to  side  until  he  finds  the  muscle*8  inner  edge  and  knows  his  exact  situa- 
tion. By  passing  the  kiiite  along  tlic  inner  margin  of  the  sartorius,  and  turn- 
ing the  muscle  over  or  drawing  it  outward,  the  sheath  of  the  vessel  is  ex- 
posed, gencitilly  with  the  long  saplieuous  nerve  running  along  its  outer  aspect; 
this  is  to  be  detached  and  lield  aside,  the  sheath  of  the  vessel  cautiously 
oitened,  and  the  aneurism  needle  passed  beneath,  I  do  not  consider  that  it 
nuitters  much  which  way  one  [)asse6  it,  since  the  vein  here  lies  almost  directly 
beljindthe  artery;  the  non-inclusion  of  the  vein  should,  however,  be  verified. 
It  has  once  happened  to  me,  and  I  have  seen  it  occur  in  the  practice  of  two 
other  surgeons,  that  in  isolating  the  artery  a  gush  of  venous  blood  lias 
occurred ;  we  all  three  tcared  that  we  might  have  wounded  the  vein,  and  lost 
a  good  deal  of  time  in  the  use  of  pressure  and  in  looking  for  an  orifice.  In 
all  three  cases,  when  pressure  was  avoided  and  the  artery  tied,  bleeding 
entirely  ceaseii. 

The  operation  for  tying  the  arterj"  in  llunter'e  canal  is  performed  at  a  rather 
lower  point ;  the  incision  is  a  little  more  to  the  inner  side,  and  must  be  longer. 
The  line  from  the  centre  of  the  tfn>in  tx>  the  inner  condyle  is  here  the  guide, 
but  if  the  saphenous  vein  be  visible  through  the  skin,  the  knife  may  be  kept 
in  front  of  it;  if  invisible,  u  little  caution  in  the  fii^st  use  of  the  scalpel  will 
avoid  it,  and  being  looked  for  in  the  fat,  it  may  be  turned  aside.  The  fascia 
lata,  now  exposed,  lets  the  sartorius  be  seen  through  it;  the  outer  border 
of  the  muscle  is  in  this  operation  to  be  sought,  the  fascia  divided,  and  the 
muscle  pushed  inward.  The  structure  now  revealed  is  the  piece  of  thin  but 
strong  fascia  that  i"oofa  in,  as  it  were,  Hunters  canal,  stretclang  in  this  place 
from  the  vastus  internus  to  the  t\?ndon  of  the  adductor  longns;  this  fascia  is 
easily  divided ;  the  art^'ry,  with  the  vein  a  little  more  on  the  inner  side  than  it 
was  higher  up,  and  tlie  sjijihenous  nerve  close  to  it  on  the  outer  side,  is  now 
exposed;  both  vein  and  nerve  must  be  avoided  by  the  needle,  which  may  be 
best  passed  from  without. 

The  suj^erficial  femoral  may  be  tied  for  aneurism  of  the  femoral  artery  low 
down,  as  in  the  canal  of  Hunter,  but  is  more  fre*iuently  tie<l  for  popliteal 
aneurism.  Thirf  isof  all  deligations  the  most  f'ref[uently  nerformed,  and  its  sta- 
tistics stand  thus:  First,  we  will  take  gatherings  of  Jjublished  cases;  and  here 
I  may  avail  myself  of  an  excellent  compiUition  by  Dr.  Rabe,'  who  has  collected 

*  Znr  UnUirbinduntf  dvr  groaacn  (iefiftaUmme,  etc.,  Zvitscbr.  fQr  Cbirurgie,  Bd.  t.  S.  140. 
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aUngether  259  examples  of  deligation  of  the  superficial  femoral  arte™ 
froiu  the  time  of  Hunter's  first  case  to  1878.  For  readotiB  which  will  so 
ajipear,  I  make  use  of  his  table  only  up  to  the  end  of  1869.  This  gives 
230  cases,  of  which  187  were  cured,  while  43  were  fatal.  To  the^*  h^urfiB 
am  able  to  add  for  the  additional  ten  yean*,  1870  to  1879  inclusive,  07  cftsee 
with  10  deaths,  making  ultoE:cthcr  297  cases  with  53  deaths — a  mortality 
percentage  of  17.8  m  the  whole  period  since  Hunter  firat  introduced  his  ope-, 
ration.  ■ 

Up  to  1870,  the  percentage  of  deaths  was  18,7 ;  since  that  date,  it  has  beeir 
15.6  ;  bat  we  may  go  further.  A  large  number  of  the  deaths  occurred  in  the 
first  half  of  the  decade  fr<.)m  1870  to  1880,  viz.,  in  32  cases  7  deaths  and  2 
amputations  (the  patients  8ur\'iving) — a  death-rate  of  21.87;  or  if  we  include 
the  amputations  under  the  head  of  failutvs,  we  liave  the  terrible  {»ercentage 
of  28.1.  Frnm  1875  to  1879  inchisive,  the  mortality  declines  immensely;  we 
have,  namely,  35  deligations  with  3  deaths  and  no  amputations — a  mortality 
of  8.57  per  cent  I  luive  excluded  cases  of  temporary  li^iture.  I  tear  we 
must  conclude  that  numbers  obtainable  by  collecting  published  cases  furnish 
unreliable  and  far  too  favorable  results.  If  we  turn  to  the  records  of  the 
six  London  hospitalw  above  quote<i,  we  find  a  vQvy  ditJ'erent  death-rate.  The 
number  of  deligations  for  popliteal  aneurism  amounts  to  52;  of  these  only  40 
were  cured  while  12  died — making  a  death-rate  of  23.08 — a  T)ercentage  which 
ia  certainly  higher  than  it  ought  to  lx\*  and,  I  firmly  believe,  very  much 
higher  than  in  a  short  time  hence  it  will  be,  that  is  to  say,  when  the  best 
form  of  ligature  shall  have  l>een  determined  upon  and  adopt<?d. 

This  question  of  the  form  of  ligature  is  of  immense  importance ;  the 
matter  has  been  already  in  part  disc^issed,  but  a  few  numbers  and  considera- 
tions may  here  be  given.  Of  the  52  hospital  cases  above  quoted,  we  must 
subtract  7  in  which  the  sort  of  ligature  is  not  specified ;  the  other  45  may 
thus  be  tabulated  accortiing  to  the  sort  of  ligature: — 


Bobit&iics  OMd. 


Bilk 

Catgut    . 
Ox  aorta 


Ho.  of  CMM. 


14 
27 

4 


5o.oftlea(bi. 


ITo.  6f  r^ 
la|tso«. 


aftiUttn*. 


S1.4 

26. 
0. 


Under  the  head  silk,  the  relapsed  patient  died ;  under  that  of  catgut,  two 
of  the  relapses  ended  fatally ;  thus  the  numbers  overlap.  There  were  in  the 
eases  tied  with  silk  3,  in  those  tied  with  CAtgut  7  failures. 

Causes  C  Bilk,       I  rupture  of  aiitiuri»)ai  at  site  of  ligature ;  1  ftvooudary  hemorrhage ;  1  pjvmia. 
of      /  Catgut,  1  exhaustion  and  bedaon.1 ,'  1  erynipelAS  ;  2  si^coudary  hemorrhage  ;  2  aAer  re- 
death,  i     tying  for  relapse  or  fresh  aneurism  at  site  of  Ugatare. 

If  now  we  consider  the  ten  failures,  we  find  that  six,  besides  one  case  of  " 
relapse  in  wliich  the  patient  aftcr^vards  eot  well,  were  due  to  the  Hcti<jii  of  "3 
tlie  ligature  on  the  coats  of  the  vessel.  There  would  have  l>een  no  formation  m^ 
of  aneurism  at  the  site  of  ligature,  and  no  secondary  hemorrhage,  unle^  tbtss^j 
arterial  tunics  had  been  damagetl.  Relapse  would  have  been  only  an  occa-x^^ 
sional  cause  of  failure  if  the  catgut  ligatures  had  not  become  too  rapidly  6ofl«^ 

*  It  must  be  remembered  that  we  are  dealing  with  such  small  numbers  that  an^  liif«-licitx  c» 
mauagemnnt  aOecta  unduly  the  whole  calculation.  Thus  in  one  institiitidti  wh<ja«'  nuiat*ef  i» 
deligations  happens  to  be  large,  we  find  that  in  more  than  one-fourth  of  the  caae«,  r^lapw  wits'  9 
ulceration  of  tlie  vessel  ocourred,  or  a  new  aneoriam  formed  at  the  site  of  the  ligatnrv.  .\U  bip^^j 
one  of  the  patients  died,  either  with  or  without  retiring.  Aa  siut'h  ctis*^  are  not  nntv^l  In  aic^K. 
other  inf*titution.  It  seems  a  necessary  conclusion  that  in  thia  one  a  f&stiion  prevails  of  polU^^^, 
the  ligature  loo  tiplit. 

*  Ttie  fatal  ifisue  in  this  caae  was  due  more  to  previoua  prolonged  preasure  than  to  lij^alurv. 
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FE.MOR0-P0PLITEAL,  Femoral,  and  Inguinal  Aneurisms, — We  now  leave 
popliteiil  ancurii^m,  and,  following  the  courue  of  the  venstl  ujivvanl,  we  find 
that  that  portion  of  it  which  traverses  the  opeiiuig  in  the  iul<hictor  inapiiua  is 
also  liable  to  disease ;  being  eitnated  partly  In  Tbelhigl*  and  partly  iu  the  poj>. 
liteal  spaee,  it  is  i.-u\\Qd  femoro-poiflileal  aneurism  in  this  hM'ality,and  its  surgery 
and  Btatisties  are  includetl  in  those  of  po]^liteal  aneurism.  Above  this  lies 
what  is  termed  fetnond  aneurism^  under  whieh  name  is  understood  merely 
aneurism  of  the  superjfcial  or  of  the  commoji  femoral  arter^'.  The  former  of 
these  may  occur  either  in  Ilunter's  canal  or  in  the  lower  part  of  Scarm's 
triangle;  the  latt«r  is  named  after  the  artery  it  aftects,  or,  esjieeially  if  high, 
is  also  termed  InguinaL  Aneurism  of  the  profnjida  is  called  by  that  name; 
it  is  femoral  in  situation,  but  requires  a  di^itinctive  designation;  it  is  a  rare 
malady,  and  is  not  usually  eiisily  diagnosed  from  some  of  the  forms  above 
mentioned.  A  femoral  aneurism  seated  iu  Hunter's  t-anal  may  be  treated  by 
one  of  the  varietiew  of  pressure,  or  by  flexion  at  the  hip  and  knee,  ai^  well  a-s 
by  ligature  of  the  sui>erlicial  femoral  artery. 

Pressure  may  be  carried  out,  if  tlie  aneurism  be  low  on  the  thigh,  exactly  as 
haa  been  directed  for  popliteal  aneurism;  if  higher,  only  the  g»T»in  is  avail- 
able for  compreflsing  the  vessel  iu  the  limb ;  but  by  a  horse-slKH*,  an  abdomi- 
nal, or  a  Signoroni's  tourniquet,  or  by  a  weight,  the  extenial  iliac  artery  may 
be  controlled.  This  treatment  is  not  as  efficacious  as  in  popliteal  aneurism. 
I  find  that  since  1869  it  has  been,  according  to  publishetl  accounts,  cmploye<l 
38  times;'  10  of  the  eases  were  successful,  25  *nimo  to  ligature,  1  to  amjuita- 
tion,  and  2  died.  Of  the  10  successful  cases,  7  were  treate<l  liy  comiilete  com- 
pression, in  5  with  the  aid  of  an  aniestiietic.  The  longest  period  of  treat- 
ment iu  successful  cases  was  3  days,  the  next  27J  hours,  the  pressure  of 
course  being  at  times  interrupted.  The  shortest  [icriod  was  1|  houi-s  (digital 
pressure);  the  average  dunition  of  treatment  till  the  aneurism  was consolirlatcd 
was  4  days.  The  amputation  was  for  gaugrene,  after  8  days'  jjrtwiure.  Two 
deaths  occurretl,  both  from  pulmonary  thrombosis  and  pneumonia — one  after 
19  hours'  compression,  and  one  after  treatment  lasting  10  days,  with  inter- 
missions of  6  and  9  da^s.  In  one  of  the  successful  cases  peritonitis  had 
nearly  destroyed  the  patient,  and  another  was  cured  only  just  m  time,  a  deep 
slough  having  formed  whieh  on  separation  ex|>oscd  the  artery. 

In  one  of  the  25  aises  that  came  to  ligature,  the  common  femoral  was 
tied,  and  in  one  the  superficial  femoral ;  catgut  was  used  in  both,  and  both  did 
well.  In  the  others,  the  external  iliac  was  tied.  Of  these  operations  we 
shall  speak  immediately. 

Turn  we  now  to  hospital  experience.  In  the  ten  years  and  six  institutions 
already  given,  I  find  that  32  cases  are  recorded,  out  of  two  it  is  merely 
mentioned  that  they  were  in  hospital,  and  one  was  a  doubtful  case,  which  it 
was  proposed  to  treat  by  rest ;  the  man  thought  that  he  conld  lie  in  bed  at 
home,  and  went  away. 

I  have  then  to  deal  with  .......        29  cases. 

or  these  were  cured    .....  6 

Deaths 4 

The  causes  of  death  were  : 

Rupture  of  sac 2 

Thrombosis  of  femoral  vein  ...  1 

Thrombosis  with  pneumonia         ...  1 

)  nnder  this  ostcgory  falls  the  case  of  fomoral  anonrism  which  bj  preasnre  was  cared  in  alx 
jreara,  and  which,  as  it  was  entireljr  exceptional,  I  hero  exclude  6-om  mj  utHopatatiou  of  time. 


ANE0KI3M. 


The  longest  tioiti  of  iuterrupted  pressure  was     . 

The  shortest     '*  "  " 

The  longest  time  of  continuous  complete  pressure* 
The  shortest    •*  '*  »^  *» 


4  months. 
6^  days. 

44  hours. 
4^     «i 


The  Ehinarch  fxindage  may  also  be  made  available  for  femoral  aneurisms, 
eepecially  for  those  at  the  lower  part  of  the  thigh.  In  this  situatiou,  the 
mode  of  application  18  exactly  niunlar  to  that  for  i>opliteal  aneurissni.  But 
for  high  femoral  and  for  iuguii»al  aueurism  a  ditfereut  method  has  been  em- 
ployed— a  method,  indeed,  wliioh  is  more  like  rapid  indirect  pressure  than 
like  Reid'fl  method  of  cure.  The  flat  bandage  being  applied,  the  large  horse- 
shoe tourniquet  is  serewed  ilown  on  the  aorta,  or  on  the  common  iliac,  or  on 
l>oth  alteniutely.  Tljc  bandage  is  i-eruoved  when  its  pressure  Ix-oomea  too 
)>ainful ;  but  the  tourniquet  is  i-etained  as  long  aa  poesible,  and  then  exchanged 
for  iligitjil  pressure,  when  that  is  available.  It  is  doubtful  whether  the 
distal  application  of  the  bandage  has  any  etfect  on  the  aneurism.'  The  re- 
corded cases  treated  in  this  way,  femoral  and  inguinal,  are  9;  of  these  5 
were  cured,  2  proved  fatal  (from  rupture  of  other  aneurisms),  and  2  were  aftei% 
wards  cured  by  ligature  of  the  artery. 

Two  of  these  cases  were  of  inguinal  aneurism ;  oi^c  patient  died,  while  the 
other  recovei^  after  one  hour's  treatment,  the  case  l.>eing  evidently  one  of  that 
kind  already  more  than  once  referred  to,  which  has  a  tendency  to  spontaneous 
cure,  and  which  requires  very  little  artificial  aid  to  eiiable  nature  to  complete 
that  pi*oce&s. 

We  will  now  go  on  to  deligations. 

Ligation  of  Common  Femoral. — The  operation  of  tying  the  common  femoral 
arter}'  is  not  often  iK-rfomied  ;  indeed,  it  has  been  by  some  surgeons  entirely 
condemned,  the  neighborhood  of  large  branches  preventing  wLat  has  been 
considered  essential  for  success,  the  fonnation  of  a  sufficient  coagulum.    This 

Eoint,  and  the  change  of  treatment  jurftitied  by  the  use  of  soluole  ligatures, 
avc  already  been  considenxl  (p.  452). 

Two  modes  of  operation  are  tleticribed :  the  one  by  a  transverse  or  nearly 
transverse  incision,  parallel  toand  a  little  below  Poujiart's  ligament ;  the  other 
by  a  longitudinal  incistion  over  the  course  of  the  arter}',  that  is,  from  the  mid- 
dle of  the  fcmoro-abdominal  fold  downward,  I  prefer  the  latter  method,  since, 
the  sn|ferficiiil  l>nineheH  (epigastric,  pudic,  and  circumflex  ilii)  being  simred, 
less  blooil  is  etiused,  and  tne  further  steps  are  facilitated.  The  first  incision 
fihould  exjtose  the  fascia  lata ;  this  may  be  divided  just  outside  the  line  of 
pulsation,  so  that,  the  inner  margin  being  pressed  inwanls,  the  sheath  ia  ex- 
posed;  this  is  next  litlcd  by  forcL'i>s,  punctured,  and  then  incised  on  a  di- 
rector, tlie  vewsel  being  thus  laid  haiv  ui  its  own  particular  division  of  the 
fiheath.  The  aneurism  needle  should  be  jmsseil  from  within  outwards.  Un- 
leea  a  high  giving  off  of  the  profunda  am  W^  detected  with  the  finger,  it  is 
better  not  to  tie  the  vessel  immediately  under  Poupart's  ligament,  but  rather 
lower  down. 

DeJitfaiion  of  the  external  iliac  artenj  low  down  is  an  operation  of  no  great 
difficulty,  and  should  not  occasion  much  bleeding.  It  is  usually  perlbrmed 
by  a  slightly  curved  mcision  above  the  inatuinal  canal,  which  must  not  be 
opened.  I  think  tliat  the  usual  mode,  name!}',  hy  an  incision  almost  parallel 
to  Poupart's  ligament,  though  it  facilitates  finding  the  artery,  exposes  the 

>  In  this  CAM  and  It)  another  (32  honre),  deep  and  dangerous  slouglilng  took  place. 

'  The  tvro  cases  thus  treated  buloni;  to  Mr.  F.  A.  Heath  (Brit.  Mi^.  Juurual,  1S77.  v^ol.  i.  p, 
495),  and  to  Mr.  SlableH  (Lancet,  1879,  vol.  ii.  p.  791).  In  the  one,  instruucntal  and  digital  prije- 
sore  was  kept  np  remittontly  for  36  lioura.  when  tlie  man  died.  lu  the  other,  the  flat  baDdmga 
waa  used  for  30  minutes,  and  instxuueutal  proaaure  for  I  hour. 
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patient  almost  ctirtuinl}'  to  the  siibseqiient  inconvenience  of  n  large  hcmia 
wluoh  can  hardly  be  kept  back.  This  danger  is  minimixe<l  by  nmkini^  the 
incision  rather  les»  horizontiil.  I  jiroceed  thna:  having  found  the  external 
sbdominal  ring,  which,  in  a  thin  subject,  can  easily  be  felt — in  a  fat  man,  if 
its  position  (?annot  be  so  certainly  ascertained,  the  scrotum  ma}'  be  invagin- 
ated,  and  the  finger  passcnl  into  the  canal— an  incision  ifi  begun  at  a  point 
about  an  inch  outride  itj*  outer  column,  and  half  an  inch  alx)ve  it,  and  carried 
an  inch  on  the  inner  side  of  the  Hujicrior  iliac  spine.  This  incision  should  have 
A  slight  incurvation,  with  convuxity  lo^Jkiuii  downward  and  outward.  The 
aponeurosis  of  the  external  ohliiiue  nmst  be  distitictly  rtcen,  and  incised.  Then 
tlie  internal  oblique,  and  afterwaixls  the  trans vei*sa lis  muscle,  must  be  recog- 
nized and  divided.  It  is  important  really  to  see  these  parte  as  sejwimte  entities, 
.and  the  oijcration  is  best  done  b}'  dividing  each  to  nearly  the  whole  extent  of 
the  first  ini'ision,  and  in  the  san»e  curvilinear  direction.  The  or>erator  is 
Igrcatly  helpe*!  by  a  certain  tenseness  of  the  abdominal  walls;  if  this  bo  not 
normally  present,  an  assistant  should  produce  it  by  pressing  gently  with  his 
|flat  hand  at  and  below  the  umbilicus. 

The  next  step  of  the  ojienuion  must  be  carefully  carried  out,  viz.,  division 
of  the  fascia  transversnHs  iijtou  the  iteritoneuui.  The  safest  plan  is  to  pinch 
up  a  little  fold  with  the  forceps, incise  it  with  a  blade  held  flatwise,  and  gently 
insinuate  an  oiled  director  to  a  little  beyond  the  required  distance ;  before  slit- 
ting it,  the  director  should  be  withdrawn  about  one-quarter  of  an  inch,  so  as 
to  release  a  little  pucker  of  the  peritoneum,  which  often  laps  over  the  end  of 
the  instrument.  Now  the  surgeon,  with  all  four  fingers  of  hia  hand  laid 
geutly  upon  it,  presses  the  i.)eritoneura,  witli  the  bowels,  gently  over  towards 
the  middle  line,  detaching  it  from  the  iliac  fossa  until  he  reaches  the 
brim  of  the  pelvis.  Here  ne  will  find  the  artery  lying  just  inside  the  psoas 
muscle,  with  the  vein  on  its  itmer  ^iilc.  The  vessel  is  in  a  fascial  covering, 
which  must  be  oj*encil  so  tlmt  the  artery  is  really  bare;  but  tlie  Ofierator  nmst 
spare  the  geiiito-crural  uer\'e,  which  lies  geuerally  upon  the  vessel,  a  little 
towards  its  outer  edge. 

It  should  be  noted  that  previous  j)re8sure,  especially  if  long  continued, 
renders  this  ojwratioii  difficult  and  hazanlous.  ^lorc  than  once  it  has  been 
noticed  that  by  this  means  the  fascia  trausversalis  has  become  so  adherent  to, 
60  incorporatcil  with  the  peritoneum,  that  it  has  been  impossible  to  sej>arate 
them,  and  that  the  latter  membrane  has  been  necessixrily  incised.  Such  wounds 
are  not  at  the  present  «hiy  necessarily  fatjil,  but  they  add  very  much  to  the 
patient's  danger, and  veiy  considerably  to  the  surgeon's  difiic;ulty  if  protrusion 
of  the  bowels  occurs.  Indeed,  I  have  before  me  the  reconls  of  three  cases  in 
which  tlie  intestines  had  to  be  held  back  by  an  assistant,  while  the  surgeon 
[fiought  the  vessel  througFi  the  back  pai-t  of  the  parietal  peritoneum.  One  of 
these  cases  ende<l  in  recovery. 

Tlie  statistics  of  deligation  of  the  common  femoral  artery  are  by  no  means 
favorable.  Dr.  Fischer  has,  in  his  tables,'  collected  twenty-five  operations 
.performed  for  femoral,  five  for  popliteal  aneurism : — 

[  Of  25  deligations  for  femoral  aneuriBm          .         <         .         .  7  did  well. 

r  Of  5  operations  undertaken  for  popliteal  aneurifim          .         .  1     " 

I  Of  30  dehgations  of  the  common  femoral  artery    .         .         .  8     " 

I  Recovered  after  limited  gangrene  over  the  sac       ...  1. 

I         From  oedema  of  lung 1  died. 

I  •*     gangrene 2     " 

I  **     :«epticfemia          ........  1     ** 

I  Hemorrrliage  occurred  in     ......         .  17. 

^^m  >  Loc  dt.,  p.  194. 
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Of  17  cases  of  g<»condary  hemorrhage — 

Without  further  deligation         ...•••  7  died* 

After  ligature  of  bleeding  ends  in  wound  .         .         .         ,  1     " 

After  ligature  of  external  iliac  .         .         •         .         .  3     ** 

After  ligmiire  of  common  iliac  .         .         -         •         ,  1     •' 

Without  furtl^er  deligation 2  recovered. 

After  ligature  of  external  iliac 3     " 

I  can  only  find  since  1872,  at  which  ilate  Dr.  Fischer  concludes  his  tablea^^ 
one  ca.se  in  which  tlic  common  tcmoml  artery  waa  tied.     This*  occurred  in 
1879,     The  ligature  use<l  was  silk,  secondary  heraorrhage  came  on,  the  exter- 
nal iliac  was  tied,  and  the  patient  Hurvived.    Thus  out  of  31  coses,  bleeding^ 
occurred  in  18,  of  which  12  died.    To  place  the  matter  iu  iKjrcentages,  the^ 
secondary  hemorrhages  are  58  per  cent.,  and  the  deaths  on  the  whole  aerie* 
51.6  [icr  cent.  i 

The  hospital  experience  in  this  operation  is  small — indeed,  it  is  I'epudiated.B 
hy  almost  all  metropolitan  surgeons — so  that  I  find  but  two  cases  iu  the  last  " 
ten  years;  both  patients  died  of  secondary  hemorrhage,  one  after  freah  deli- 
gation, the  other  with  pyasmia.* 

Tlie  more  usual  operation  for  aneurism  of  the  thigh  too  high  for  treatment 
by  occlusion  of  the  superficial  femoral,  is  deligation  of  the  external  iliac 
artery.  Dr.  Rabe's  table  gives  of  such  operations  111,  of  which  26,  a  little 
over  23  per  cent.,  proved  tataL  My  own  collection  taken  from  where  Ral>e 
leaves  off,  gives  30  cases,  whereof  6  were  followed  by  death,  viz.,  16.6  £ter  cent,, 
or,  taking  the  whole  range  since  the  first  or>eration  to  1880,  141  published 
cases  with  31  deaths,  an  average  of  very  nearly  22  per  cent.  But  these  grom 
numbers  require  further  examination. 

Of  the  141  cases,  hemorrhage  occurred  in  24;  of  these  9  recovered,  15  died. 
(raugrenc  was  obsei-ved  in  11  (in  one  of  very  slight  extent);  of  these  6  ilicd,  5 
recovered.  Peritonitis  occurixKl  m  4,  of  which  1  died.  If  we  put  together 
the  causes  of  the  31  deaths,  we  find — 

Of  hemorrhage 15 

Of  gangrene $ 

Of  peritonitii)    ........  2 

Of  erj'sipelas 1 

Of  septicaemia 1 

Of  exhaustion 1 

Of  retroperitoneal  ftuppuration 2 

Of  nhock  and  unknown  cauaeii    .         .         .         .         .3 

The  last  five  headings  may  be  left,  without  further  comment.    The 
three  arc  more  important  for  consideration;  I  shall  not  confine  my  remarks 
to  the  fatal  cases,  for  it  is  desirable  also  to  learn  the  frequency  of  unfortunate 
complications. 

Five  imtients  were  attacked  with  peritonitis,  of  whom  onl}*  2  died.     It 
esperially  worthy  of  remark  that  although  the  peritoneum  wtis  <*onft^ssedly 
wouiideil  in  seven  cjises,  intlammation  ensucnl  in  only  one  instance,  and  in  tliat 
the  patient  recovered.* 

Gangrene  occurred  9  times;  6  of  the  patients  thus  affected  died — one  after^ 
amputation — and  3  recovered,  namely,  1  in  whom  the  sphacelus  bad  been 
very  limited,  and  2  after  amputation. 

>  Tht)  operation  may  haro  boen  performed  more  freqnentl^^  thui  is  said  !a  tbv  t«xt,  Imt 
imptwiiible  (o  foiiad  Ai^scrtiuus  ou  :such  plir&sus  as  '*  in  a  casu  of  femoral  aaeurliim  the  /mtarai 
oi7<T5  was  tiod."     If  in  the  report  of  «  certain   large  houpilftl  wo  shooM  a.ccvpt  the  itAlkiMd 
words  ns  iiitfaniug  the  ommou  femoral,  the  mimbiT  of  casds  would  be  six  insteaii  o(  two." 

'  In  onu  t-aso  thi^  sniaU  intestines  and  peritoneum  protraded,  and  had  to  be  rotaracd  and  ki 
back  during  tbo  rv^i  of  the  operation  ;  no  peritonitis  followed. 
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In  16  ciises,  suppuration,  gangrc-ue,  or  rupture  of  the  sac  occurred,  7  tinias 
with,  and  9  times  without  liomorrhuge.  Ot*  the  7  jwitieuts  who  bled,  4  died, 
ouo  atU'r  iiinj>ututiou.  Ot'  the  y  who  had  some  such  giving  way  of  the  sue 
without  hc'Uiorrhage,only  onedied,  alter  sutfering  amputation.^  Hemorrhage 
occuri'ed  in  21  caseH,  proving  fatal  16  times.  In  regard  to  the  place  whence 
the  bleeding  came,  wu  may  divide  the  21  cases  thus: — 

Soorra  of  h«morrhKg«.  Ho.  of  CMM.        So.  of  dMUis. 

Not  Specified 3  8 

From  uneuridm 7  ff 

From  ftbove  ligature,  or  above  and  below       .         ,  9  7" 

From  below  ligature t  0 

In  two  caaca  in  the  table  marketl  as  "not  Bpecified,"  the  common  iliac  waa 
tied;  both  were  fatal.  In  one  case  of  bleeding  from  below  the  ligature,  the 
common  femoral  was  tieil  with  good  result.  In  one  case  of  ble^ing  from 
the  sac,  compression  below  provetl  etteetual ;  in  one,  deligation  higher  up  waa 
useless.     In  the  whole  numoer  <ti'  ceu^ca  thoi-e  were  two  relapses. 

Ten  yciirs  of  expc^rienoe  \n  the  six  ln>sj)italH  already  named  gave  16  cases 
of  tying  the  extenml  iliac  artery  (in  reality  18  cases,  out  3  are  so  recorded  as 
to  l>e  valueless);  of  these  6,  that  is  to  say,  40  per  cent.,  died.  The  causoB  of 
death  were — 

Pyiemia 2 

^^_  Feriioniiis 3  (in  one  the  membrane  wotinded). 

HK         Seconilitry  bemorrhage  1 

f^  In  order  to  have  a  larger  view  conceniing  the  form  of  ligature,  I  have  pat 
L  togt'ther  the  cafics  in  hospital  reports,  and  tliose  in  publishetfreirordrt,  in  which. 
I    the  substance  usefl  is  specified  ;  of  these  I  find  43  cases  thus  distributed: — 


BvbtUBee  atod. 


Silk 
H«cop 
Wire       , 

Catgut    . 
Ox  Aorta* 


Vq.  o/  chm. 


9 
5 
2 

a 


Ho.  vt  dtmtlii. 


No.  of  roUpiof. 


Per  e«BL  of  faUitnK. 


22.2 
20. 
50. 
32. 
0. 


Catuea 

of 
death. 


Silk,      1  pyaemia  \  1  secondary  hemorrhage. 

Wire,     1        '* 

Catgut,  1  peritonitis ;  2  gangrene  and  rupture  of  sac ;  2  secondary  hemorrhage. 

Hemp,   1  wide-spread  peritoneal  abscess. 


Qlttteal  axd  Sciatic  Aneurisms. — I  class  these  two  forms  of  aneurism 
w  together,  because  during  life  it  is  very  generally,  and  after  death  it  is  occa- 

rflkmally,  impossible  to  determine  from  which  of  the  two  vessels*  that  emerge 
at  the  great  irttdiiatic  noU-h,  the  aneurism  springs,  The«e  aft'ections  are  rare, 
but  not  60  extremely  infre<iuent  as  was  a  few  jears  ago  imagined.  Thus 
some  years  since.  Dr.  Fischer,  of  Hanover,*  collected  thirty-five  cases,  one  of 

>  This  does  not  mean  that  amputation  is  not  to  bti  practised :  U  gave  tli«  fatally  affected  i>atient 
a  alight  further  ohanctj  of  life. 

'  1  of  pyemia. 

>  Of  wane,  in  regard  to  manj  of  the  aabstanoeSf  notaUj  wire  and  ox  aorta,  the  numbers  are 
too  smaU  to  permit  any  dodactiou  ;  while  of  silk  and  hemp  it  may  be  said  that,  nearly  all  deligations 
prerions  to  1S70  baring  been  done  with  these  sabstanoos,  all  deaths  and  all  auceeasea  prior  to 
that  date  belong  to  the  first  two  lines  of  the  table. 

*  In  the  College  of  Surgeons  Museum  is  a  Hunterian  preparation,  No.  1701,  Pathological  Series, 
said  by  the  dissector,  Mr.  Cllft,  to  be  an  aneurism  of  the  pudlc  artery  outside  the  pelria. 
■  AroUiv  fiir  kliuisohe  Chirurg.,  Bd.  xi.  S.  162,  1869. 


which  was  an  instance  of  aneurism  hy  anastomosis,  while  another,  recorded 
by  Br.  Stoker,  of  Dublin,*  is  extremely  doubtful,  the  observer  of  that  ease 
giving  no  aeeount  of  symptoms  or  appearances.  T  omit  both  these  caaes,  re- 
auciug  Dr.  Fischer  s  number  to  thirtv-three.  Since  1869,  seven  cases  have 
been  recorded,"  making  the  number  of  known  cases  forty.  Besides  these,  there 
are  two  inritaiiee.s  of  a  ratlier  different  aifection  termed  ischia<iico-(»op1iteal, 
one  exauijile  of  which  was  recorded  in  Guy's  lle>spital  Rcixirts,"  the  other 
by  Gallozzi.*  In  this  latter,  especially,  it  is  not^  that  the  sujjerlicial  femoral 
artery  was  very  small,  terminating  as  a  little  twig  just  after  piercinc:  the  ad- 
ductor magiiuB.  Tlie  sciatic  artery  was  large,  nm  down  the  back  of  th« 
thigh  with  the  nerve,  nnd  liecame  tbe  popliteal.  In  these  cases  the  swdJing 
began  lower  than  in  those  now  to  be  described.  The  usual  aneurism  of  the 
buttock  forms  a  tumor,  circumscribed  or  diffused,  at  the  side  of  that  f»art, 
and  some  distance  behind  the  great  trochanter ;  tlie  swelling  may  or  may  not 
pulsate ;  it  usually  has  some  wound,  a  whirr  or  a  hum,  which  may  in  the  same 
case  be  sometimes  present  and  sometimes  absent. 

The  disease  is  usually  accompunieil  by  very  considerable  pain,  not  at  all 
contined  to  the  site  of  tumefaction,  but  running  foiTvard  on  the  dorsum  ilii, 
downward  on  the  back  of  the  thigh  and  leg,  and  sometimes  into  the  perineum. 
Severe  cramps  of  the  leg  and  sole  of  tlie  foot  are  a  frequent  accommniment. 
Thus  several  of  the  patients  have  at  first  complained  of,  and  without  due 
examination  have  been  treated  for,  rheumatism,  rheumatic  gout,  eeiatica,  and  m 
even  vesical  disease.  f 

Aneurisms  in  this  locality  are  very  commonly,  aa  we  shall  see,  the  result 
of  injury ;  hence,  they  are  fre<^]ueiitly  ditl'used,  even  those  that  were  originally 
circumscribed  being  very  liable  to  ruptuix;  and  diftiision.  AMiile  sacculateil, 
the  tumor  is  rai-ely  larger  than  a  hen  s  egg,  but  one  or  two  have  l>een  the  size 
of  a  child^s  head;  when  diflused,  they  may  attain  to  any  size,  and  may  ex- 
tend from  the  top  of  the  ilinm  a  long  way  down  the  thigh.* 

Diagnosis, — Probably  the  nature  of  a  rounded,  circumscribed,  murmuring 
and  pulsiitin*;  swelling  at  the  side  of  the  buttock,  is,  in  spite  of  its-depth,  as 
easily  recognizable  as  in  any  other  situation ;  but  the  disease  does  not  by  any 
means  always  manifest  itself  thus,  and  when  there  is  neither  bruit  nor  pulsa- 
tion, the  diagnosis  is  undoubtedly  difficult,  so  that  many  disastrous  erroniH 
have  been  made.  Aneurism  of  either  the  gluteal  or  sciatic  artery  is  most  ■ 
likely  to  be  confounded  with  abscess,  tumor  of  boue,  and  perhaps  with  sciatic 
hernia. 

Abscess  in  this  situation  is  more  common  in  young  ]x>r8ons  than  in  those 
beyond  25  or  30  years  old.  It  may  arise  from  hip  disease,  from  canes  of  the 
lowest  lumbar  or  sacral  vertebne,  or  from  eacro-sciatic  disease,*  as  also  from 
suppuration  of  the  subgluteal  bursa.  A  deep,  circumscribed  abscess  ui  this 
situation  is  never  a  mere  localized  suppuration,  but  is  combincil  with  symp- 
toms of  caries  at  one  or  the  other  locality'  above  named,  the  pus  tinding  its  way 
out  of  the  pelvis  along  the  pyriforniis  muscle  through  the  8<iatic  notch.  If 
the  abscess  be  merely  m  the  subcluteal  bursa,  it  has  little  detinition,  is  more 
widely  dit!u8e<l,  and  makes  of  tne  nates  a  sort  of  bag,  which  hangs  lower 
without  implicatiiig  the  thigh  tlian  does  an  aneurism.  If  doubt  remain  (and 
this  latter  form  of  abscess  may  very  closely  simulate  a  diffused,  non-pulsating 
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*  TrAiiB.  of  the  Assoeifttion  of  FeHows  uid  Lioeutiatos,  etc,  vol.  t.  p.  41,  161T. 
>  Bickersteth,  Kade,  Baher,  Latidi,  Colaizi,  BcAoffoni,  and  Oalloisl. 

*  HiUnn-Fagge,  16t>4.  *  Lo  Sperimentale,  Febbrajo.  1674. 

*  8ee  Jolin  &U'8  caaes,  and  more  recently  Kade'a  case  in  St.  Peterabarg  Med.  \Voch«Daebfiftt 
187«,  No.  89. 

*  &PO  the  anthor^a  work  on  Disraaes  of  the  Joints,  in  Wood's  LibraT7  of  Standard  Medical 
Authors,  p.  31&.  and  the  article  on  Joint  Disease  in  this  Eocyclopmlia. 
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aiiourisra)  the  aorta  mu8t  be  cornprefssed  and  the  variations  in  size  of  the 
tumor  watched  (see  p.  396).  If  the  caae  be  still  ambiguous,  a  tiue  exploratory 
trocar  should  be  employed. 

To  distingninh  l)etween  gluteal  aneurism  and  TnaUgnani  tumor  qfbone^  is  ex- 
tremely  diflkult.  They  both  may  or  may  not  pulsate ;  but  a  growth  from  bone 
altera  the  shape  of  the  part  by  raising  ridge-nnse  around  its  stalk  the  outer 
crust  or  table,  and  lias  generally  within  it  osseous  spiculee.  These  character- 
istics have  I>een  already  sufficiently  pointed  out  (p.  397).  I  neetl  only  add, 
that  examination  thniugh  the  i-ectum  is  an  immense  aid  in  diagnosis,  and  that 
if  by  the  mere  introtiuction  of  one  finger  no  distinguishing  marks  can  be  dis- 
covered, it  may  be  necessary,  for  reasons  which  vnn  l>e  given  presently,  to  in- 
sert the  whole  hand. 

Viatic  henna  is  an  extremely  rare  (rondition.  If  it  be  reducible  while  the 
aorta  is  unobstructed,  there  can  l>e  no  difficulty  in  diagnosis;  if  irreducible, 
it  will  probably  be,  in  part  at  least,  iiatulent,  and  on  i)ercussiou  will  give 
the  characteristic  note.  Impulse  on  coughing,  though  slight,  is  also  to  be 
detected,  and  the  pKsculiar  gurgle  on  pressure  will  almost  always  be  felt. 

»  Moreover,  tliough  it  may,  as  a  nirity,  be  iri^lucible  at  the  time  of  examina- 
tion, rest  in  beiffor  a  day  or  two  will  probably  diminish  its  size,  even  if  it  do 
not  entirely  go  back.  I  am  not  aware  that  in  the  re<?oKls  of  surgery  any  case 
of  incarcenited  or  strangulatetl  sciatic  or  gluteal  hernia  has  occurrefJ. 

■  The  symptoms,  history^  and  circumstances  of  glutojxl  aneurism  arc  as  fol- 
"  lows.     A  large  proportion  of  these  cases  are  due  to  some  fonu  of  injur}', 

thus: — 

^  Spontaneoua 12 

^L  Penetrating  wound  .     IG 

^^^^^  Falls  And  blows'  .10 

^^^^^^^p  Caries  (sacro-iliac)*  ....       2 

■  A  swelling,  accompanied  by  pain  and  lameness,  which  comes  on  a  few  days 
after  an  injury,  may  easily  be  mistaken  for  an  abscess;  and  projwrtionally  to 
its  frerpiency,*more  mistakes  have  been  made  in  cases  of  this  particular  aneu- 

trism  tlian  of  any  other.  In  most  of  these,  however,  there  is  at  first  some  sound, 
at  one  or  another  part  of  the  tumor,  un<l  gunerally  over  the  sciatic  notch  more 
distinctly  than  elsewhere.  The  sursceon  should  not  be  content  with  a  single 
auscultation  if  there  be  no  mumiur,  out  should  search,  on  several  successive 
days  and  in  different  i>ositions  of  the  limb,  botli  for  sound  and  pulsation.  The 
rock  on  which  diagnosis  is  most  easily  wrecked,  is  when  there  exists  an 
aneurism  with  neither  pulsation  nor  bruit.  The  surgeon  must  endeavor  to 
empty  the  tumor  when  the  aorta  is  compresHed.  Even  in  doing  this  some 
cautions  must  be  given,  for  an  abscess,  by  gravitation,  may  be  partially 
emptiefl  by  pressure  from  the  outer  parts  into  the  interior  of  the  pelvis;  but 
thif*  will  be  as  easy  when  the  aorta  is  free  as  when  it  is  compressed.  This  in 
itself  is  diagnostic;  for  a  tumor  which  can  thus  be  i-cndered  flat*cid  and  small 

I  under  com[»res6ion  of  the  aorta,  but  not  otherwlne,  is  clearly  not  an  abscess. 
Examination  by  the  rectum  should  in  all  casofi  be  made.  Generally  the  intro- 
duction of  the  finger  merely  is  hisufhcient,  but  with  the  three  outer  fingers — 
■  or,  when  necessary,  with  the  whole  hand — the  sciatic  notch  may  be  felt,  as  a!so 
the  iliacsand  a  great  part  of  the  front  of  the  sacrum.  Xow,  m  this  way  one 
may  detect  the  roughened  surface  of  caries,  or,  perhaps,  an  aneurismal  pro- 
longation into  the  pelvis,  or  one  may  feel  the  vessels  to  be  normal;  or,  on  the 

I  ■  I  hftT«  already  caUed  attention  to  the  doabtful  meaning  of  the  word  traomatio.  U  would 
oertainljr  bu  greatly  to  the  advniUftge  of  sarsery  if  we  had  one  word  to  indi«at«  wound,  and 
another  to  mean  injury  witliout  wound,  '.-    ^  -'Cj^^  ,  i  -^    ."' 

'  I  think  that  in  one  of  thes«  oases  the  carTes  was  due  to  and  not  prodnoed  bjr  the  aueuriam } 
the  other  is*  porhaps,  as  given  in  thu  text. 
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contrary,  a  bag  of  purulent  flnid,  fluctuating  from  without  to  -within  the  carity, 
may  be  discovered.  The  tii-st  condition  only  is  absolutely  diagnostic;  the 
others,  however,  greatly  aid.  The  same  investigation  should  be  made  if  there 
be  doubt  eoneenimg  some  tumor  of  bone.  It  is  hanlly  i>os.sible  that  such  a 
tumor  should  be  markeil  on  the  outside  of  the  pelvis  without  giving  some 
sign  within  tbe  cavity-.  In  many  cases  all  care  and  acumen  will  still  leave 
some  ambiguity,  which  the  use  of  a  fine  ex^domtory  trocar  will  set  aside. 
When  thus  oniployed,  positive  evidence — that  is,  the  appearance  of  pun^must 
be  obtained  bct'ure  any  such  adventurous  measure  as  incision  is  practised. 

Treatment — Several  methods  of  treatment  are  open  to  tbe  sui^eou,  the 
most  important  being  (1)  Rest  and  expectancy,  (2)  Pressure,  (3)  Lyection, 
(4)  Oi>enmg  the  sac  (Antyllus),  (5)  Tying  the  gluteal  or  the  sciatic  artery 
as  it  leaves  the  jxilvis  (And),  and  (6)  Deligation  of  the  intcnial  iliac  artery, 

(1)  Tlie  first  (expectant  method),  pi-ovided  the  aneurism  do  not  grow,  may 
be  carrie<l  on  as  long  as  the  sufferer's  patience  will  last ;  but  these  aneurism* 
do  not  long  remain  stationary. 

(2)  Direct  coynpression  and  proximal  preasure  on  the  aorta  have  not  proved 
of  value.  In  one  case,'  indeed,  a  certain  improvement  took  place;  out  in 
three  3'ears  the  aneuriam  returned. 

(3)  Injection  of  a  Cix^gulating  Jluid  (pcrchloride  of  iron)  has  proved  valuable 
when  the  aneurism  has  been  distinctly  sacculated. 

(4)  OpauiKj  the  s<w  and  tying  tlie  vessel  Ijclow  the  tumor,  and  also  above^ 
that  is,  at  its  exit  from  the  sciatic  foramen,  may  be  undertaken  mider  certain 
circumstances.  Thus  if  the  disease  have  been  produced  by  recent  injury,  it 
pi-obably  affects  only  some  part  of  the  artery  lying  outside  the  pelvis,  iu 
which  case  the  piH>cc<lure  in  question  will  be  apjilicuble;  but  even  an  aneu- 
rism thus  produced,  and  the  mon;  likely  if  it  Ix;  of  nomc  littlestanding — and  still 
more  probably  if  it  be  of  sifoutaneoua  origin^niay  extend  beyouu  these  con- 
fines, and  a  portion  of  it  may  be  within  the  pelvis,  and  thus  beyond  reach. 
If  by  any  chance  the  Antyllian  method  were  used  in  such  a  ease,  death  could 
hardly  be  escai)e<i ;  therefore  no  such  ojK^ration  should  be  undertaken  unless 
previous  rectal  examination  had  shown  the  artery  to  Ik*  sound. 

(6)  AneVs  Method, — If  the  vessel  be  found  healthy,  either  deligation  of  the 
sciatic  or  gluteal,  as  the  case  may  be,  can  be  undertaken  with  some  little 
prospect  of  success.  In  either  procedure  one  of  the  vessels  above  should  be 
commanded ;  the  aorta  can  usually  be  efficiently  compressed  in  a  tliin  jx;rson; 
if  the  individual  be  stout,  Davy's  lever  will  insui*e  entiiv,  or  almost  entire. 
blootUessness.  My  own  ex]»erience  of  this  instrument  is  not  very  favorable ; 
it  is  apt  to  province  bruising  and  inflammation  of  the  iliac  vein.  The  surgeon 
undertaking  either  operation  ought  to  know  that  the  sac  lies  much  nearer  to 
the  surface  than  would  a  priori  be  supposed :  the  gluteus  becomes  spread  out 
over  it,  the  fascia  becomes  much  tliinncd,  and  even  the  fat  of  this  region 
may,  to  a  great  extent,  disapj)ear.  The  aneurism  may  be  divided  by  a  con- 
striction into  two  portions  (*' hour  glass"),  or  ma}'  split  into  prolongsitious 
('"'  digitated")  in  the  direction  of  branchei*.  The  moiUn  of  a  sciatic  aneurism 
lies  tower  than  that  of  a  gluteal,  and  in  attempting  to  set'ure  the  ve««el  after 
the  method  of  Auel,  much  difficulty  may  be  experienced  iu  deciding  which 
of  the  two  arteries  requires  deligation. 

(6)  Deiigatioi}  of  both  Ute  infernal  and  common  iliac  arteries  has  been  prac- 
tisecl  for  this  aneurism,  but  the  i>?ault5  arc  not  encouraging;  the  latter  opera- 
tion would  of  course  only  be  undertaken  if  the  condition  of  the  internal 
branch  rendered  the  application  of  a  ligature  to  it  ii\judicious  or  very  difficult. 

>  aiberi,  Gioruale  deUe  Soienw  Med.  di  Torino,  1693. 
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te  results  of  these  various  methods  are : — 

Con.  i>Mth, 

Rest  and  expectancy 1^  5 

Pressure  (direct  and  proximal) 0  2 

Injection  ut*  perchloride  of  iron     .....  4  2 

Old  operation  (AntyUus) 4  1 

Deligation  of  artery  outside  pelvis  ....  2  2 

**  internal  iliac    ......  6  lO* 

**  common  iliac 0  2 

Galvano  puncture 0  L-^^ 

To  tie  either  tlie  upper  part  of  the  external,  the  internal,  or  the  common 
iliac  artery,  the  operator  must  ^n  through  the  sjiuie  steps  up  to  the  time  of 
hiM  reaching  the  vessel.  The  incision  shouM  conuncnce  a  little  below  the 
level  of  the  anterior  superior  ^pine  of  the  ilium,  ami  about  an  inch  inside  it; 
then  it  should  bo  carried  upwai-d  for  from  four  to  fivu  inches,  the  cut,  how- 
ever, not  runnmg  straight  between  these  poiiita,  but  sweeping  backwanl  with 
a  free  outward  curve,  ho  that  the  extent  of  skin  passed  over  by  the  knife  is 
considerably  greater  than  the  space  between  the  ends  of  the  incision.  Tlie 
outer  muscle  of  the  alHloincn  is  thus  bronght  into  view,  and  mny  be  divided 
in  the  same  curve,  and  then  the  intt^nial  oolirjue  and  the  transversalis  are  to 
be  similarly  deidt  with.  It  is  not  necessary  to  use  the  director,  certainly  not 
for  the  outer  two  muscles ;  but  each  layer  should  be  distinctly  recognizetL 
After  division  of  the  last-named  muscle,  the  tranaversalis  fascia  is  exposotl ; 
sometimes  it  ia  very  thin  in  this  place,  and  the  operator  may  be  in  some  doubt, 
but  he  must  entirely  orient  hiuiHclf  before  going  on.  Let  him  tuni  uj>  the 
transversalis  muscle,  and,  examining  its  deep  surface,  ascertain  if  the  fascia 
have  been  incised  with  it.  lie  should  rcnicmlwr,  too,  that  this  structure  is 
of  a  slightly  bluish-gray — that  between  it  and  tlie  peritoneum  is  an  unevenly 
distributed  layer  of  granular  fat — and  that  one  can  dimly  see  the  viscera 
through  tlie  serous  membrane  when  Imre,  but  not  through  the  fascia.  Wlieu 
he  lias  decidc*l  that  the  structure  in  question  is  uncut,  he  must  divide  it  on 
tlie  director,  and  will  find  it  easier  to  begin  below,  where  it  is  thicker,  than 
above,  whore  it  is  thin  and  less  distinct  in  structure.  The  peritoneum  being 
exposed  in  the  length  and  curve  of  the  first  iucision,  the  surgeon  now  presses 
it  gently  towards  the  middle,  taking  care  to  separate  it  very  carefully,  and 
not  too  quickly,  fn>m  the  parts  behind;  if  he  be  intending  to  tie  the  common 
iliac,  he  should  aim  at  the  upper  margin  of  the  sacrum;  if  one  of  the  branches, 
a  little  lower:  in  the  one  case,  he  will  carry  bin  finger  along  the  crest  of  the 
ilium  and  the  parts  above  ;  in  tlie  other,  along  the  back  part  of  the  iliac  fossa. 
Thus  going  on,  the  operator,  Avhen  his  hauagets  near  the  sacrum,  teels  the 
great  artery  beating  m  the  depths  of  the  wound ;  the  ureter  and  the  sjxjr- 
matic  vessels  will  m  all  probability  have  remained  attat^hed  to  the  perito- 
neum, and,  l>eing  turned  aside  with  it,  are  out  of  danger,  but  it  is  well  to 
make  sure  of  this  by  touch  or  sight  before  going  further.  Supposing  that  it 
is  the  common  iliac  which  the  surgeon  intends  to  tic,  he  will  find  the  artery 
lying  just  inside  the  psoas  muscle,  and  may,  by  passing  his  linger  gently 
downwanl,  feel  its  bifurcation  (the  vessel,  unless  for  very  high  aneurism^ 
should  be  secured  at  ita  lower  end),  which  will  assure  him  that  he  is  really 
at  the  intended  spot.  But  the  artery  is  still  covered  by  a  layer  of  fascia, 
which  must  l>e  scratched  through  with  a  director,  the  aueurisin  nceiHe,  or, 
as  I  prefer,  with  the  finger-nail.  At  this  point,  the  operator  must  hear  in 
raind,  that  on  the  right  side  the  iliac  vein  lies  outside,  on  the  left,  inside  the 
artery  ;  in  other  words,  that  the  vein  is  to  the  right  for  both  lateral  halves  of 

*  Spontaneons  relapse.  *  Fire  of  these  operations  were  nndertaken  in  hopeless  conditions. 
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the  body ;  so  also  the  needle  must  be  jiasfied  on  either  Bide  from  rieht  to  lelt 
A  difficulty  b  experienced  wiuetirue*?  in  getting  the  instrument  snlhciently  fur 
around  the  veBscl  to  release  the  ligatuie,  or  to  ai*ni  the  needle,  a^  the  case  niAj 
be,     I  have  devLsed  a  needle  whieli  obviates  this  trouble  (Fig.  542).    The 

Fig.  542. 
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Aa««riuD  ■••die  with  blDg*d  end. 

lower,  curved  end  being  mounted  on  the  shank  bv  n  hinge,  can  be  projects 
forward  by  preafiure  on  the  trigger ;  so  that  without  moving  the  handle  or^ 
IxKly  of  the  lufttrument,  the  eye  can  be  made  to  jtaes  around  the  vessel.'  If 
the  upper  part  of  the  external  iliac  is  to  be  tied,  the  vessel  will  be  found  a 
little  nearer  the  surface;  on  the  left  side,  the  vein  is  inside;  on  the  right, 
behind  the  artery;  the  needle  is  used  lower  down  in  the  wound. 

The  short  trunk,  termed  internal  iliac  or  hypogastric,  lies  a  little  further 
inwards ;  the  peritoneum  must  l>e  pushed  back  nearly  to  the  middle  line,  the' 
bifurcation  of  the  common  trunk  distinctly  felt,  and  the  vessel  traced  thence* 
in  front  of  the  sacro-iliac  joint ;  the  artery  sliould  be  tied  as  low  as  is  feasi- 
T>le.  The  way  in  which,  on  the  left  side,  it  crosses  over  the  vein  must  be 
borne  in  mind,  lest  the  instrumeut,  being  carried  too  iar  back,  should  wound 
or  include  that  vessel. 


Abdominal  Anei'rism. 

The  description  of  tying  the  internal  iliac  artery  has  forestalled  somewhat 
what  is  to  l>e  said  in  connection  with  tlii^  subject,  but  to  have  separated  it 
from  deligatioii  of  the  other  iliacs  would  have  necessitated  a  troublesome 
repetition,  whereas  a  retros|(ect  only  is  now  neetleil.  The  internal  iliac  may 
reiiuire  ligature  for  aneurisTn  about  the  buttock  ;  the  lower  part  of  the  exter- 
nal Iliac  tor  femoral  aneurism ;  tlie  upper  j»art  of  the  same  vessel  foranenrism 
in  the  Iliac  fossa;  and,  if  the  t«ac  of  the  aneurism  rise  high,  it  may  even  be 
necessary  txi  occlude  the  coninion  iliac  just  al)ove  \tn  bifurcation. 

But  the  latter  vessel  may  also  be  tied,  or,  at  least,  the  operation  comes  into 
considenition,  in  cases  of  aneurism  lying  somewhat  low  in  the  abdomen. 
The  division  of  the  aorta  into  the  common  iliacs  takes  place  below  the 
middle  of  the  fourth  lumbar  vertebra,  and  clinically,  and  on  the  living  Iwwly, 
may  be  taken  to  lie  about  three-quarters  of  an  inch  below  the  umbilicus; 
hence  we  may  roughly  assume,  unless  evidence  to  the  contrary  be  adduced, 
that  nneurisms  pulsating  IxOow  that  point  are  of  the  common  iiiac  artery,, 
ond  those  above  it  of  the  aUlominal  aorta,  or  of  one  of  its  branches ;  the 
branch  most  often  thuH  affected  is  the  ca4iac  axis,  the  next  the  sujKjrior 
meeenteric. 

A  few  words  must  here  be  said  concerning  pulsating  tumors  of  the  afxlomcn 
and  their  diagnosis.    It  is  well  knowm  that,  m  some  persons,  pulsations  of  tlie. 
abd(uniual  aorta  may  be  felt  on  the  surface  of  the  abdomen  with  startling 

*  This  fnfttrnment  wu  derUed  for  tying  the  anltcUviiui  arteij  in  a  person  whoM  clavicle  wsi 
Ducfa  raised. 
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diat'mctneft3 ;  esjiecially  ia  thia  the  case  with  hysterical  young  women,  and 
alfto  in  ciiaes  of  albmniniina.  The  normal  line  in  which  tliis  aortic  pulse 
may  be  felt,  with  the  unaltereil  beat  of  the  femoraU,  should  prevent  any 
miHtake  as  to  the  diagm)sis.  But  the  fact  that  such  an  exaggeration  of  beat 
may,  tinder  certain  circunistancea,  occur,  shows  that  caution  is  necessary  iu 
pronouncing  aa  to  the  nature  of  any  tumor  overlying  the  aorta,  even  though 
It  pnlsatc  very  strongly.  Bruit  is  very  frecjueutly  absent  in  alxlominal  aneu- 
rism ;  while  a  mei*ely  h^stencal,  pulsating  aorta  may  jiossess  a  distinct,  though 
not  loud,  murmur.  }so  conclusion,  save  in  very  eviderit  and  plain  cases, 
should  be  formed  until  a  purge  and  an  enema  have  thoroughly  cleared  out 
the  bowels.  The  examination  should  be  made,  not  merely  while  the  patient 
is  on  his  back,  but  also  while  he  is  on  his  side ;  so  that  the  surgeon,  gently 
kneading  the  intestines  away,  may  get  his  hand  more  directly  on  the  vessel, 
and  so  that  any  intestinal  impaction,  or  mesenteric  or  omental  tumor,  may 
tall  away  from  the  front  of  the  vessel.  If,  under  these  circumstances,  an 
ovoid  or  globular  pulsating  tumor  remain  stationary,  or  nearly  so,  the  suspi- 
cion of  its  being  aneurismal  is  in  so  far  eonfirmeti ;  but  it  must  l_)c  remem- 
bered that  malignant  tumors  of  the  lumlmr  spine  or  glands,  or  of  the  kidney, 
and  even  a  pyo-nephrosis  or  a  hydro-nephi-osis,  may  pulsate  ;*  and  tlie  possi- 
ble presence  of  each  of  these  conditious  must  be  eliminated  by  careful  and 
repeated  examination.' 

The  pi-essure  symptoms  of  abdominal  aneurism,  beinff  due  to  compression 
of  certain  viscera,  or  of  their  ducts,  are  not  very  dissimilar  to  those  caused 
by  disease  of  the  organs  themselves.  Thus,  we  may  have  pain  in  the  back, 
with  caries  of  the  spine,  and  even  psoas  abscess;  loss  of  flesh,  sickness,  disten- 
sion, etc.,  from  intestinal  pressure;  the  same  set  of  symptoms,  with  severe 
jaundice,  from  obstruction  of  the  hepatic  ducts;  or  intense  renal  troubles  from 
involvement  of  the  ureter.  Such  conditions,  if  taken  alone,  are  not  in  any 
way  characteristic;  but  if  conjoined  with  the  presence  of  a  pulsating  tumor, 
they  may  greatly  aid  diagnosis. 

Aneurism  of  a  branch  at  a  little  distance  from  the  parent  trunk  is  distin- 
guishable by  the  mobility  of  the  whole  tumor ;  this  is  moi*e  esj>ecially  the 
case  if  either  mesenteric  artery  Ixj  involve*!,  but  if  the  aneurism  spring  from 
a  branch  close  to  the  main  vessel,  and  a  portion  of  it  involve  the  actual  mouth 
of  the  artery,  no  such  distinction  can  be  dniwn. 

The  trcahneiit  of  abdomiuul  aneurism  is  by  no  means  attended  by  very 
satisfactory  results.  The  method  of  Valsalva  should  first  be  tried,  without 
the  bleedings,  or,  at  all  evcut^^,  without  the  copious  and  repeated  bleedings 
recommendetl  by  that  surgeon.  A  certain  hopefuhiess  is  imparted  by  the 
fact  tliat  a  certain  numl>er  of  these  uncurisniH,  some  of  them  unsuspected 
during  life,  have  undergone  siMintaneous  cure.  The  rest  should  be  entire, 
the  patient  being  prohibite<l  fr*>m  rising  or  turning  in  bed  without  assist- 
ance ;  even  the  thighs  and  legs  shoultl  \xi  kept  very  still.  Some  aid,  and  in 
such  cases  even  the  slightest  assistance  should  be  sought,  may  l>e  obtained  by 
raising  the  foot  of  the  couch  so  that  the  pt^lvis  and  nether  limbs  may  l>e  some 
inches  above  the  shouldera,  and  that  thus  the  force  of  the  blnod-sti*eam  may  be 
diminished  by  gravity,  Atropia,  aconite,  or  digitalis,  may  be  given  alter- 
nately accoidmg  to  circumstances,  and  I  have  had  reason  to  asdigu  much 
beneht  to  their  use.  All  tliese  <Irugs  munt  l)e  administered  with  caution,  for 
though  slight  nausea  may  be  induced,  emesis  is  to  be  avoided;  a  single  act  of 

■  Oooulonallj,  though  very  rarelj,  abdominal  anenrism  doee  Bot  palsate  :  under  which  olr- 
oanutftDOM  it  may  bv  alm<Mt  impostiibla  to  make  a  diagnosis,  save  after  long  valuhing, 

'  Som0  caution  shoaM  t>e  givun  concerning  much  kneading  or  pressure  on  these  tumors.  Too 
givat  an  amount  of  force  ma/,  and  indeed  has,  caused  rupture. 
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vomiting  niay,  especially  if  the  aneurism  be  ])luced  liigh,  undo  the  work  of 
many  months,  and  may  j^rhaps  even  add  a  freslj  increment  to  the  dise4ise.^ 

AtW  (lays  of  this  treatment,  or  even  after  weeks,  if  progress  be  slow,  only 
one  of  tliree  courctes  is  open  U)  the  surgeon :  (1)  To  leave  the  patient  to  his 
rapiilly  approaching  fate;  (2)  To  try  tlje  effect  of  pressure;  (3)  To  ligature 
the  aorta.  The  choice  between  these  dei>end8  in  great  meusure  on  the  place 
whence  the  tumor  Bprings,  and  the  lieight  in  the  abdomen  to  which  it  nt^ea.    mm 

Distal  pressure  has  never  yet  proved  of  a<lvautage  in  aaeuribin  of  the  ab^^H 
domiual  aorta;  so  many  branches  are  given  otf  from  this  cihort  tract  of  the^^ 
vessel,  that  it  doe«  not  seem  theoretically  possible  to  sufficiently  restrict  the 
circulation  by  means'  which  practically  }iave  proved  unavailing.     I  know  of 
but  three  cases  in  which  this  plan  has  been  trie<l :  one  pi'oved  fatal  by  bruising 
of  the  peritoneum  and  int4»tine,  and  in  the  other  two  no  benefit  accrued. 

Proxiiiuil pressure  may  be  applied  in  abdominal  aneurism,  provideti  that  the 
sac  be  placed  low  enough  to  admit  a  tounrniuct  pad  between  it  and  the  dia- 
phragm ;  in  other  words,  if  it  be  on  a  level  with  or  below  the  inferior  mesen- 
teric artery,  and  if  its  beat  be  not  much  above  the  umbilicus.  Thus  aneu- 
risms of  theconmion  iliac,  or  of  the  upper  part  of  the  external  iliac  arteries, 
may  be  so  treatetl,  as  well  as  those  of  the  aorta  a  little  above  it^  bifurcation ; 
but  five-sixths  of  aortic  abdominal  aneurisms  arise  from  the  i»art  whence 
the  cceliac  axis  and  the  8uj>erior  mesenteric  artery  are  given  off,  that  is  to 
say,  so  high  that  the  use  of  proximal  pressure  is  impossudc* 

To  Dr.  Afurray,  of  Newcastle,*  belongs  the  credit  notoidy  of  a  first  attempt, 
but  also  of  a  first  success  in  this  method.  Dr.  Moxon  and  Mr.  Durham  after- 
wards cured  a  case  of  abdominal,  probably  mesenteric,  aneurism  by  proximal 
pressure  continued  uninterruptedly  for  ten  and  a  half  hours.* 

The  instrnnient  employed  is  either  the  abdominal  tourniquet  of  Dr.  Pan- 
coast  (Kig.  Ill,  Vol.  1.  p.  568),  or  the  aortic  compressor  of  Sir,  Lister  (Fig. 
112,  Ibid.).  The  patient  must  be  prepared  by  a  thorough  cleansing  of  the 
bowels  with  medicme  and  enema.  The  safest  place  for  the  application  of  the 
instrument  is  probably  about  midwaj'  between  the  umbilicus  and  the  scaphoid 
cartilafi^o,  or  a  little  higher,  but  not  as  high  as  to  endanger  either  the  ]>ancreas 
or  the  duodenum  where  they  cross  the  aorta.  The  intestines  should  be  cnreftilly 
kneaded  and  pressed  away  with  the  hand  as  much  as  possible,  and  then  the 
fingers  are  to  j>rei*s  the  abdominal  wall  backwards  towards  tlie  s]»ine,  tmd  the 
pad  is  to  be  screwed  down  upon  them.  Then,  when  the  fingers  are  with- 
drawn, the  tourniquet  is  to  be  screwed  down  very  slowly,  so  as  to  give  the 
viscera  ample  time  to  escape  to  either  side.*  No  stronger  pressure  than  is 
needed  to  command  tlie  pidsation  of  the  aneurism  should  be  employed,  and  if 
that  be  fKsrsistent,  it  may  be  wiser  to  permit  a  sliffht  wave  than  to  use  very 
much  foixie.  A  lair  guide  will  be  the  behavior  ot  the  femoral  artery,  whose 
beat  is  often  annulled  before  that  of  the  aneurism.  Owing  to  the  want  of 
circulation  in  the  nether  limbs,  good  covering  with  artificial  warmtlj  must 
be  supplied.  Since  pressure  sufficient  for  the  purpose  cannot  possibly  be 
borne  by  a  conscious  patient,  some  form  of  aniesthetic  roust  be  employed ; 
and  since  fits  of  severe  vomiting  are  to  be  avoided,  such  agents  as  are  lea 
likely  to  induce  that  condition  should  be  chosen ;  and  also,  since  the  anfesthesia, 
though  it  need  not  be  deej>,  must  be  prolonged,  it  is  generally  desimble  to 

>  Afl  thr  ftA  T  c&n  fln^,  thte«  <mma  only  have  permanently  benefited  by  this  treatment. 

*  This  is  not  strictly  corr<!*ct  in  r«*g&rd  to  the  common  Hiac,  but  the  internal  iliac  would  affofd 
carrcMit  enough  to  render  compression  of  the  external  Uiao  fuUle. 

*  8ee  Sibfton's  Medical  Anatomy,  p.  5&. 
<  Medico-Chirurgical  Transactions,  vol.  xItU.  p.  187-  •  Ibid.,  vol.  Iv.  p.  31. 

>  Even  when  th*^  pressure  is  made  quite  low  down,  a  ooil  of  iDteatin«  may  beoome  Involved,  ai 
in  Bryant's  case  (Med.-Chir.  Trans.,  vol.  Iv.  p.  225). 
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vary  these,  bo  as  to  neither  too  c^reatly  tleprcBs  nor  excite  the  heart's  action. 
It  mast  also  he  remombereil  that  bj  forcing  tbe  abdounnal  musclos  against 
the  spine,  the  movements  of  the  diaphragm  hecome  immensely  impeded.  The 
action  of  the  heart  18  apt  to  l>c  embarras8e<l,  not  merely  from  this  cause,  but 
also  because  a  great  part  of  the  blood  which  oui^ht  to  flow  through  the 
ab<lominal  aorta  to  the  lower  limbs,  is  now  retained  in  the  nm»er  aorta  and 
its  branches ;  there  u  in  the  upper  part  of  the  body  a  local  pletbora,  yet  the 
fear  entertained  some  years  ago,  that  the  brain  might  suiter  from  this  mode 
of  treatment,  appears  to  be  chimerica.1. 

One  very  imminent  danger,  which  has  been  illustrated  by  more  than  one 
death,  is  bruising  of  the  jx;ritoneum,  of  certain  viscera,  or  of  both.  Tlie  pan- 
creas and  duodenum  have  both  been  almost  pulpetied  by  incautious  ajiplication 
of  the  tourniquet  at  a  f>oint  too  high  for  safety.  Other  portions  of  the  intes- 
tine have  also  been  severely  injured.  Below  the  dutKlenum,  no  fixed  viscus 
overlies  the  aorta,  and  here,  partly  by  kneading  the  intestines  away  with  the 
fingers,  partly  by  screwing  the  pad  very  slow-ly  down,  so  as  to  press  those 
parts  away,  pressure  upon  the  bowel  may  sometimes  Ije  avoidetl;  that  on  the 
peritoneal  surfaces  is  of  (bourse  utiavnidiiblc.  The  compression  must  he  stning 
enough  to  annul,  if  i>ORsib1e,  all  pulsation  of  the  aneurism,  and  that  of  the 
femorals  at  the  groin  must  also  be  suppressed.  The  femoral  pulse  may  be 
taken  as  a  guide  to  show  when  the  compi'ession  is  sufiicieut.  In  some  cases, 
the  aneurismal  pulse  will  not  entirely  disappear,  but  when  the  femorals  have 
ceai^wl  t^  beat,  it  is  not  safe  to  turn  the  sci-ew  uiucli  further.' 

Pi'cssure  made  in  this  waj*  has  been  kept  up  with  the  aid  of  aniesthesia  for 
five,  ten,  and  ten  and  a  half  hours,*  During  the  whole  time  of  treatment,  the 
greatest  watchfulness  must  be  exercisal  over  the  condition  of  the  patient,  in 
several  directions — aa  to  the  effect  of  the  anaesthetic,  the  state  of  circulation 
and  respiration,  the  condition  of  the  lower  extremities,  and  any  movements 
which  miglit  cause  the  histrnment  to  slip.  It  will  be  neee8ftary,all  this  time, 
to  watch  for  pulsation  both  in  the  femorals  and  in  the  tumor;  if  the  aneurism, 
during  maintenance  of  pressure,  get  hanler  and  smaller,  much  hope  mny  l>e 
entertained  that  a  cure  is  o:oi)ig  on ;  but  the  pressure  should  still  be  continued 
for  at  least  four  or  five  liours.  When  compression  is  sto^^pc*!,  the  tumor 
may  appear  unclianged ;  and  then,  if  the  patient  can  bear  it,  a  further  attempt 
may  be  made.'  The  aneurism  may  have  but  very  slight  or  no  pulsation,  but 
this  may,  in  a  few  hours,  to  a  certain  extent,  return.  Under  tliese  eircum- 
stancea  it  is  wise  to  letive  the  j>atient  at  rest:  the  cure  once  begun  may  com- 
plete itself,  and  a  non-increase  of  pulsation  shows  that  the  case  is  doiiii^  well. 
This  consecutive  mode  of  cure  followed  in  the  case  of  Durham's  and  Afoxou's 
patient. 

The  recor*led  cases  treated  in  this  way  are  but  few :  doubtless  more  have 
failed  than  are  made  available  by  publication,  but  we  may  conclude  with 
almost  complete  certainty  that  all  successful  instances  are  known.  Ten  ceases 
are  recordea,  of  which  five  were  successful;  in  one  of  these  the  aneurism  was 
of  the  external  iliac  arterv.*  In  five  cases  the  treatment  failed,  death  re- 
sulting in  four.*    All  the  deaths  were  due  to  peritonitis  and  bruising  of  tiie 

1  Bntiro  suppression  of  nrine  blaring  pressore  cAncot  be  vithont  danger;  hematuria  u  leM 
important,  unless  from  Injury  to  the  kUlney. 

•  Murray,  Heath  (of  SundorUud),  and  Durham. 

•  hi  the  famous  Sundt-rland  oase,  pressure,  not  quite  continuous,  was  employed  for  ten  hoars, 
vhen  tbe  patient  falDt«d,  the  tumor  seeming  in  no  wifio  improved  ;  he  submitted  to  a  further  trial 
without  any  anmthetio,  and  tbe  aneurism  solidified  in  twenty  minutes.  (Brit.  Med.  Journal, 
Oel.  5,  1867.) 

*  Wheelhouse,  Clinical  Society's  Trans.,  vol.  riU.  p.  67. 

*  One  of  these  is  unpublished ;  it  oocurred  iu  tbe  practioQ  of  Ui»  Bird,  at  th«  (baling  OgM 
Hoapital. 
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abdominal  coiiteutj?.  Of  the  fatal  cases,  one  involved  the  suiierior  mesenteric 
artery.  In  a  non-fatal  case  gangrene  resulted,  the  external  iliac  was  tied,  and 
amputation  performed.  Aguew  records  a  successful  eonipressiou  of  the  com- 
mon iliac  for  aneurism  of  the  extenml  iliac  artery.*  Three  cases  of  distal^J 
compression  of  tlujuortu  have  failtMl^one  under  MarshaH's,  and  another  uuder^l 
my  own  cjiiv,  while  the  third"  terminated  fatally  from  the  usual  cause,  bruis- 
ing  of  the  viscera  and  peritoneum. 

Deligation  of  the  abdominal  aorta  has  hitherto,  in  the  human  subject,  proved 
invariably  fatal.  Whether  surgery  is  pennanently  to  accept  the  defeat,  we 
shall  consider  in  the  sequel. 

Astley  Cooper  firet  performed  this  operation  in  June,  1817,  on  a  man  thirty 
eight  ywirs  old,  who,  having  aneurism  of  the  external  iliac  artery,  suft'e 
profuse  hemorrhage  after  pressure,  which  involved  the  sac.    The  operatioi 
was  perfonne<l  througli  the  j>eritoneura,  aiid  the  man  lived  40  hours.     The 
latest  case  is  that  recorded  by  Czemy,  of  Heidelbei^,  m  1879,  for  hemorrhage 
after  extirpation  of  the  kidney.    In  all,  there  are  on  record  10  cases :  4  under- 
taken for  hemorrliage  (2  secondary,  in  aneurism),  and  6  for  aneurism  without 
hemorrhage.    Cases  of  the  fonner  class  are  very  unfavorable,  even  when  much 
smaller  vessels  are  tied.     Of  these  10  cases  6  were,  if  the  phrase  be  allowable, 
foredoomed  to  death,  either  by  concomitant  disease,  or  by  mishaps  duriug 
the  operation.    Taking  these  cases  m  chronological  order,  the  oomplicatioua 
were : — 


1.  Escape  of  inflated  intestines ;  breakage  of  aneurism 

needle,  and  long  search  for  it  among  folds  of  mes- 
entery ;  insutlicient  care  in  closing  bleeding  vessels, 

2.  Bladder  disease  ;  dilated  ureter        .... 

3.  Bursting  the  sac  by  manipulution ;  inclusion  of  the 

uret«T  in  the  ligature  .         .         •         .         . 

4.  Fatty  degeneration  of  heart'    ..... 

6.  Very  complicated  injury,  caused  by  the  previous  con- 
dition rather  than  by  the  operation,  which  ter- 
minated in  a  different  procedure  from  that  origia- 
ally  intended  .         .  

6.  Malignant  disease  of  kidney  ;  nephrectomy 


Death  in    4  boors. 

t«  fcb  23      ** 

"  "  \\\    »' 
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A  very  unfortunate  list,  of  which  it  can  only  be  said,  that  in  four  of  the 
cases  death  would  probably  have  followed  smaller  operations,  while  in  the  two 
others  either  inherent  difficulties  or  insufficient  skill,  rather  than  the  necessary 
eeqnelfle,  led  to  a  tatal  result.' 

In  the  only  four  cases  which  were  free  from  mifortunate  and  unneoeeeary 
complications,  the  patients  survived  for  40  hours,  43  hours,  65  hours,  and  10 
days  21  hours  respectively — lapses  of  time  more  tluiu  sufficient  to  show  that 
the  chief  theoretic  objection,  viz.,  oppression  of  brain  and  heart  through  over- 
fulness  of  bhxxl,  is  no  necessary  result  of  the  operation,  even  though,  as  in 
Cooper's  case,  the  vessel  be  tied  above  the  duodenum.  The  causes  of  deatL 
m  these  four  cases  are,  therefore,  of  the  highest  degree  of  importance;  unfor- 
tunately they  are  not  all  obtainable. 

The  tiret  patient  (Cooj>er's)  died  unmistakably  of  peritonitis;  nor  can  we 
take  as  a  negative  its  apparent  absence  on  post-mortem  examination,  becaiis^? 
the  earliest  signs  of  that  condition  are  not  easily  detected,  while  in  this  in- 

t  Philadelphia  Medical  Timefl,  Sept.  4,  1575. 

*  Bryaui,  Modico-Chirurg.  Tranx.,  vol.  It.  p.  225. 

'  A  more  necessarily  fatal  oompUcation  can  hardly  bt*  oono«ired. 

*  ThM  sabjftot  of  the  fifth  cas«  in  the  above  ILst  (Cierny'fl,  of  Vienna)  died  of  sloughing  of  th« 
Injured  part,  together  with  the  adrnittainn  of  air  or  gaa  into  the  open  Teina.  The  morning  aft«r 
the  operation,  he  smoked  a  cigar  with  pleasure. 
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stance  the  symptoms  were  exceedingly  charactenstic,  (Intra-peritoneal  ope- 
ration.)* 

The  next  patient  (South *fl)  lived  43  hours.  The  case  is  very  insufficiently 
reported,  the  only  note  that  I  can  find  of  it  being:  "The  young  man  went 
on  remarkably  well  after  it,  but  he  died  on  Monday  morning,  surviving  the 
operation  43  hours."  (Extra-peritoneal.)* 

P,  Heron  Watson's  patient  survived  63  hours.  The  operation  was  under- 
taken for  secondary  hemorrhage,  after  deligation  of  the  common  iliac.  This 
caifte  also  is  very  shortly  reported.  The  patient  died  of  exhaustion.  (Intnt- 
peritoneal.)* 

Monteiro'a  patient  lived  close  upon  11  days,  and  died  of  secondary  hemor- 
rhage.* If  the  operator  had  been  possesflcii  of  one  of  the  fresli  animal  ligap 
tures  recently  intnxluced,  the  man  would  probably  have  recovered. 

It  must,  therefore,  be  concluded  that  deligation  of  the  abdominal  aorta  has 
hitherto  been  very  unfortunate  as  to  the  accompaniments  of  the  cases  in 
which  it  has  been  tried.  It  does  not  desen-o,  therefore,  to  be  condemned  and 
banished,  but  under  pressing  circuniHtances  may  be  rcsorte*!  to,  the  operator 
employing  the  extra-peritoneal  method,  and  usin^;  such  a  ligature  as  will 
obviate  the  risk  of  secondary  hemorrhage.  This  is  demonstrable  from  the 
results  of  Monteiro's,  and  in  a  less  degree  by  those  of  the  other  three  com- 
paratively successful  cases.* 

Aneurisms  of  the  Upper  Extremity. 

Anetjrisms  op  the  Palm  and  "Wrist. — These  are  nearly  always  traumatic, 
and  may  l>c  exceedingly  troublesome,  since  the  very  free  inoaculation  of 
vesaela  occasionally  frustrates  attempts  at  cure.  All  the  means  which  have 
been  detailed  in  previous  sections  are,  however,  available.  But  the  sur- 
geon would  probably  first  try  either  the  Esmarch  bandage,  or  some  form  of 
pressure  on  the  brachial  artery.  Flexion,  witli  a  pa<l  in  the  bend  of  the 
elbow,  has  been  successful  in  arresting  hemorrhage  and  in  curing  ^'onsecutive 
aneurisms.  Deligation  of  one,  or  of  more  than  one,  of  the  atfeix;nt  arterio?*, 
is  but  a  slight  operation,  and  is  very  usually  successful.  Incising  the  sac  and 
securing  both  ends  has  also  avaiknl;  but  three  cases  arc  on  record  in  which, 
after  such  an  oj>eration,  the  palm  suppurated,  the  carpus  became  csirious,  and, 
in  two,  amputation  was  performed.  Nor  can  I  commend  extirpation  by 
chloride  of  zinc  or  other  cautery.  If  none  of  the  various  forma  of  pressure 
cures  the  disease,  delineation  is  the  least  severe  method,  and  the  one  most 
unlikely  to  be  folioweit  by  evil  consequenoes. 

For  an  aneurism  in  the  palm,  which  will  not  yield  to  compression,  it  is 
probablv  the  best  practice  to  tie  both  the  radial  and  ulnar  arteries  a  little 
above  the  wrist.*  The  operation  on  either  vessel,  low  down,  is  extremely 
simple.    The  radial  is  easily  accessible  throughout  its  coarse. 

>  Cooper  And  TrATers,  SuTgicAl  Eruajtb,  PArt  1,  p.  201.  «  LAXioet,  1856,  toI.  i!.  p.  47. 

*  British  Medical  Journal,  1S69,  vol.  U.  p.  216. 
4  Sohmidt's  Jahrbucher,  Bd.  zxxvii.  B.  65. 

*  8pAC«  vrlU  not  aUow  me  to  consider  hera  all  the  argnmente  that  bare  been  addnced  either  foi 
or  Againat  the  operation.  Pirogoff 'a  well-known  experiments  (Waller  nnd  y.  Grftfe'a  Jnnrnal, 
Bd.  xxvU.  9.  122).  and  those  of  Kast  in  his  excellent  papyr  (Zeitachrift  filr  Chirurpie,  Bd,  xii.  S. 
405),  show  that  the  ooUateral  circulation  becomes  established,  and  that  the  supposed  injurious 
effects  on  spinal  cord  and  brain — the  one  from  excess,  the  other  from  abaenoe  of  blood — are  chi- 
merical. 

*  If  any  prolonged  preasnre  has  been  made  npon  these  vessels,  the  deep  branch  running  to 
the  oarpns  from  the  anterior  interosseous,  and  probably  other  side  channels,  will  snpplj  too 
much  blood  to  the  part.  In  a  case  under  my  care — of  hemorrhage  from  a  wound  of  the  palmar 
aroh,  caasffd  by  the  bursting  of  a  soda-wAter  bottle-^the  reasel  had  twice  been  tied  in  the  wound. 
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Ligation  of  the  Radial  Artery  above  the  Wrist. — Midway  between  the  tendons 
of  the  supinator  longus  and  flexor  carpi  radialie,  a  longitudinal  incision,  from 
an  inch  to  an  inch  and  a  half  in  lengtn,  should  expose  the  fascia  of  the  arm, 
and  with  the  finger  moved  frona  side  to  side  the  akin  and  Bubjacent  tia&ue 
should  be  pushed  away,  so  that  a  little  brea<lth  for  examination  is  obtained. 
Through  the  thin  but  firm  faacia,  the  artery  and  ita  companion  veins  are 
usually  viaible;  if  not,  the  vessel  may  be  felt  pulsating.  Ju:jt  at  the  inside 
of  these  parte,  the  fascia  may  be  pinched  up  with  forceps,  opened,  and  slit 
up  on  a  director  to  the  length  of  the  first  incision.  Tlie  nerve  has  left  the 
vessel  at  this  point,  and  does  not  require  consideration.  If  the  operator  think 
it  necessary,  whicli  it  is  not,  lie  may  separate  the  companion  vems. 

Ligation  of  the  Radial  Artery  in  its  Upper  Portion* — The  oj>eration  on  the 
vessel  higher  up  is  quite  as  simple.  The  art-ery  takes  a  straight  course  from 
the  biceps  tendon  to  the  inner  ed^e  of  the  radial  styloid  process.  In  the  middle 
third  it  may  be  overlapped  by  tne  belly  of  the  supinator  longus,  which  may, 
after  division  of  the  fascia,  be  drawn  outwards.  Tlie  nerve,  which  is  nearer 
the  vessel  in  the  middle  third  than  elsewhere,  should  be  pushed  in  the  same 
direction,  and  the  needle  is  to  be  introduce<l  between  it  and  tlie  artery. 

Ligation  of  the  Ulnar  Artery. — To  tie  the  ulnar  artery  above  the  wrist,  the 
tendon  of  the  carpal  flexor  may  be  taken  as  tlie  guide.  The  incision  must  be 
made  just  outside  its  outer  edge,  deep  enough  to  lay  it  hare,  and  to  enable  an 
assistant  to  hold  it  inward  with  a  blunt  hook.  The  artery  and  the  nerve 
will  then  be  seen,  the  latter  on  the  inner  side;  but  the  vessel  is  not  yet  bare, 
boine  held  down  to  the  common  flexor  by  a  fascial  covering,  which  must  be 
divided.' 

In  the  middle  third  of  the  forearm,  the  ulnar  arterj*  may  be  tied  by  making 
an  incision  two  inches  long,  in  a  line  drawn  from  the  mner  condyle  to  the  pisi- 
form bone.  This  should  expose  the  deep  fascia,  which  is  also  to  be  divided 
along  the  aponeurotic  edge  of  the  flexor  carpi  ulnaris,  beneath  which  the 
artery  will  l>e  found,  tied  only  to  the  underlying  muscular  fibres  by  some 
loose  cellular  tissue.  The  needle  must  be  passed  from  within  outwards.  An 
operation  for  tying  the  ulnar  in  its  upper  third  has  been  described,  but 
BBould  not  be  practised.  Either  of  the  above  operations  may  be  employed 
for  an  aneurism  lying  two  inches  above  the  carpus,  each  for  its  respective 
vessel.  But  if  the  disease  be  8ituat4?d  lower  than  this,  dclieation  of  one  ve&- 
sel  only  is  usually  insufficient;  therefore,  if  we  operate  in  the  forearm  at  all, 
two  wounds  have  to  be  made.  In  my^  exi)erience,  however,  deligation  of  the 
brachial  artery,  not  too  high,  is  preferable,  and  will  cure  an  aneurism  at  the 
wrist,  and  even  check  hemorrhage  from  the  palm. 

Case  XVI J.«  aged  7,  fell,  with  a  bottle  id  his  Land,  and  divided  the  ulnar  artery 

about  three-<{uarters  of  an  inch  from  the  pisiform  bone,  on  June  3,  1881.  A  pad  and 
firm  pressure  checked  the  bleeding*  but  in  five  days  a  puljuiting  tumor  formed  in  the 
wound;  on  the  seventh  day  it  burst.  My  house  surgeon  tied  the  ulnar  art^-ry  imme- 
diately, above  and  below.  This  device  answered  well  for  another  period  of  five  days, 
and  tlien  pulsation  recurred.  Flexion  failed  to  check  the  beat  of  the  tumor.  On  the 
13thof  JunCf  the  consecutive  aneurism  was  the  size  of  a  French  olive,  and  beat  violently 
in  the  still  open  wound.  I  found  no  pulse  whatever  in  the  ulnar  artery,  on  which  the 
aneurism  was  situated.  Pressure  on  the  radial,  just  above  the  wrist,  entirely  stopped 
pulsation  of  the  tumor.     Flexion  had  no  such  influence,  unless  a  pad  was  plooed  in  the 

Bleeding  soon  reonrred,  and  the  house  surgeon  futened  a  pad  of  cork  on  both  radial  and  ulnar 
arttiry.  This  device  was  efflolent  for  Ave  days  only.  On  a  return  of  hemorrhage  I  aaccrtoined. 
Iiy  carerul  examination,  that  the  preasnre  qaite  commanded  the  puUe  in  both  vesneU,  and  yet 
thf>  bleeding  wan  pretty  free.  I  tied  the  braohial  artery,  but  even  then,  slight  though  qoite 
unimportant  oozing  continued  for  thirty-six  honre. 

*  Thtre  are  thre«  nerves  on  this  aspect  of  the  forearm.     As  a  mnemouio,  I  may  aay  that  eaoh 
artery  lies  between  the  median  and  the  nerve  of  its  own  name. 
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bend  of  the  elbow.  This  device  was  adopted.  During  the  night  the  aneurism  burst,  a 
good  deal  of  blood  being  lost  before  discovery  of  the  accident.  Mr.  Taylor  tied  the 
brachial  artery  about  the  middle,  with  the  thickest  form  of  catgut  which  is  made 
antisoptic. 

15th.  Some  palae  in  radial  and  ulnar  arteries,  which  towards  evening  became 
strong. 

I7th,  Pulse  of  both  wrieia  alike.     Flexion  of  elbow  again  resorted  to. 

20th.  I  had  directed  Mr.  Taylor,  if  bleeding  recurred,  to  send  for  me;  accordingly, 
on  this  dale,  I  was  summoned.  Hemorrhage  had  set  in,  both  from  the  accidentiil 
and  from  the  operation  wound.  It  was  temporarily  restrained  by  an  Esmarch  cord. 
On  examining  the  wound,  1  found,  lying  on  tlie  artery,  the  knot  of  a  cat^t  ligature — the 
loop  which  ought  to  have  been  surrounding  the  vessel  had  entirely  disappeared.  There 
was  an  opening  in  the  vascular  coats  running  about  one-third  around  the  tube.  1  tied 
above  and  below  this  opening  with  an  ox  aorta  ligature,  and  cut  the  ends  short.'  After 
this  no  bad  symptom  occurred,  and  in  a  fortnight  the  lad  was  convalescent,  playing 
about  the  ward.  Some  slight  pulsation  in  the  radial,  at  the  wrist,  was  detected  on  the 
9th  of  July ;  it  slowly  increased,  but  was  not  strong  when  the  f>atient  left  the  hospital 
on  the  r2tli. 

Ligation  of  the  Brachial  Artery  at  the  Elbow. — To  tie  the  brachial  artery  at 
the  l>en(l  of  the  elbow  is  very  easy  ;  taking  the  biccrw  tendon  for  his  guide, 
the  operator  makes  along  its  inner  edge  an  incision  about  IJ  Lnehe«  long,  and 
filippnig  a  director  beneath  the  tascia  of  the  same  name,  slits  it  up ;  he  will 
thus  expose  the  artery,  lying  between  the  tendon  and  the  median  nerve;  the 
We  should  be  slipped  in  netween  the  nerve  and  artery.  It  is  not  always 
poeaible  to  avoid  the  median-basilic  vein,  even  ultlioiigh  it  be  visible;  it' it 
be  divided,  it  should  be  tied  at  once.  This  operation  is  required  in  cases  of 
arterio-venons  aneurism  at  the  bend  of  the  elbow,  but  should  not  be  em- 
ploye<l  for  aneurisms  lower  down,  since  the  wound  is  likely  to  terminate  in 
suppuration,  and  in  burrowing  of  pua  along  the  bicipital  tendon  into  deep 
_  parts. 

■  Brachial  Anefrism. — The  brachial  artery  sometimes  develops  an  aneu- 
Irism  at  or  near  the  bend  of  the  elbow,  as  the  result  of  a  wound,  but  rarely 
Bnontaneously.  The  ilii^iJtHe  nmy  be  cured  by  using  the  Esmarch  bandage,  or 
^rfay  indirect  pressure  on  the  vessel  above ;  but  both  procedures,  especially  if 

complete  occlusion  is  aimed  at,  are  very  painful.  In  a  few  cases  the  tendency 
to  spontaneous  cure  is  so  great  that  an  occasional  application  of  digital  pres- 
Bure,  either  by  the  patient  himself  or  by  assistants,  will  have  all  the  desired 
effect.  If  this  do  not  soon  follow,  or  promise  to  follow,  it  is  better  not  to 
persevere  too  long,  as  continued  pressure  over  the  median  nerve  bocorues  «n- 
Dearable,  and  may  leave  the  limb  for  months  in  a  painful  and  rather  useless 

I  condition. 
legation  of  Brachial  Artery, — The  brachial  artery  may  be  eanily  reached 
in  any  part  of  its  course — lying  inaide  the  biceps  in  the  lower  two  thirds ;  in 
itfi  upi>er  third,  inside  the  coraco-bracLialis  muscle.  If  the  operator  l>e 
accorded  by  the  disease  liberty  to  choose  the  spot  at  which  he  will  tie  the 
vessel,  a  pioint  a  little  below  the  middle  of  the  arm  is  the  best  The  inciftion, 
which  at  this  point  nee<l  not  be  more  than  two  inches  long,  is  made  to  follow 
^  the  inner  margin  of  the  biceps,  and  then,  either  on  the  director  or  otherwise, 

■  the  fascia  of  tne  arm  b  slit  up  to  the  same  extent ;  this  expc^es  the  median 
nerve,  which  covers  the  artery,  and  which  may  be  drawn  to  either  side,  pre- 
ferably to  the  inner,  since  the  basilic  vein  lies  on  that  side,  and  both  nerve 

f  '  "^hia  operation,  seeing  that  the  wound  had  been  exposed  before  I  arrived,  was  not  done 
onder  the  spray  ;  although  the  parts  were  washed  out  with  a  five  per  cent,  sulution  of  carl»oUc 
ftoidf  BUpparation,  not  ezcusaivtf,  took  place  ;  bat  nothiug  mor«  was  ever  seea  of  the  Ugaturus. 
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and  vein  are  thus  avoided,  while  by  paseing  the  aneurism  ueedle  from  that 
aiipect,  the  veina  which  surround  the  vessel  are  easily  separated  with  the  end 
of  the  instrument.  I  would  j^oint  out  that  the  edge  of  the  biceps  should  be 
the  j)oint  aimed  at — oven  though  the  artery  may  be  felt  beating  a  little  further 
out — Ijecaase  by  cutting  on  the  edge  of  the  muscle,  the  baailio  vein  is  av(»ide<L 
To  make  the  more  sure  of  the  position,  the  upper  arm  should  not  rest  agninst 
anything,*  but  should  be  held  or  supported  by  the  forearm ;  it  should  be  kept 
at  more  than  a  right  angle  to  the  trunk,  with  the  elbow  straight.  If  these 
precautions  are  observed,  there  is  no  difficulty  in  the  operation. 

Let  it,  however,  be  remembered  that  hiirh  division  is  not  very  unusual ; 
when  it  occurs  it  is  safe  to  tie  both  the  branches,  since  recurrence  of  pulsation 
'and  relapse  would  raoat  likely  follow  deligation  of  one  only.  The  operator 
must  not  forget  two  jjoints  with  regard  to  the  median  nerve ;  the  one,  tnat  the 
artery  sometime^  lies  over  it,  and  would  be  endangered  by  over-hold  use  of 
the  knife;  the  other,  that  the  nerve,  even  when  in  its  normal  pla^.-e,  beats 
so  strongly  with  a  pulse  communicated  by  the  vessel,  that  it  may  by  the  in- 
expcrienood  be  tied  in  mistake. 

Litjatlon  of  Ax'dlanj  Artery, — By  throwing  the  ann  well  up,  in  a  line  with 
the  tinink,  the  axillary  artery  becomes  accessible  in  a  considerable  part  of 
its  length,  and  mav  be  successfully  ligated  almost  as  high  as  the  head  of  the 
humerus;  indeed,  1  have  tied  the  vessel  here  for  troubles  other  than  those  in 
question.  For  aneurism  it  is  not  desirable  to  operate  high  up  on  the  axillarj' 
artery,  and  the  arm,  under  these  circumstaucee,  may  be  placed  at  right  angles 
with  the  trunk.  In  the  last  third  of  its  course,  the  vessel  is  easily  rewchtnT  by 
making  an  incision  in  the  humeral  aspect  of  the  axilla,  parallel  to  the  border 
of  the  pectoralis  and  a  wide  finger's  breadth  from  it;  this  should  reach,  but 
not  divide,  the  fjoscia  forming  the  floor  of  the  8j)ace,  which  may  be  lifted  on  the 
forceps,  incised  with  the  blade  held  flat-wise,  and  then  split  up  on  the  director. 
Close  beneath  the  fascia  lies  the  axillary'  vein,  which  should  oe  caught  with  a 
blunt  hook,  and  drawn  to  the  back  of  the  wound.  Lying  amid  loose  cellular 
tissue  arc  the  nerves,  which  mrtly  conceal  the  arter}' ;  ujx>n  it  and  on  its 
outer  side  are  the  median,  croasmg  it  very  obliquely,  the  ulnar,  and  the  internal 
cutaneous ;  the  two  latter  may  be  taken  up  and  placed  in  charge  of  the  hook 
which  is  already  holding  the  vein,  while  the  median  is  pi^essed  by  a  retractor 
against  the  conico-brachialis  muscle.  Then  the  needle  must  be  passed,  keep- 
ing it  close  to  the  artery  ho  as  to  avoid  the  musculo-spiral  ner\'e,  which  lies 
just  beneath.  This  operation  is  adapted  for  aneurisms  above  the  middle  of 
the  arm. 

Deligation  of  the  brachial,  or  of  the  lower  part  of  the  axillary  arterj^  for 
aneurism,  is  so  very  generally  suceessful,  and  la  so  slight  an  operation,  that 
but  a  small  number  ot*  ca^ea  are  puLUsht'd.  Moreover,  since  aneurisms  of  the 
arm  are  not  very  common,  the  operation  is  rarely  requiix*d.  1  lind  but  ten 
easee  recorded ;  in  all  the  disease  was  cure<i;  in  one,  eecondary  hemorrhage  was 
easily  controlled  by  a  pad;  and  in  one  a  high  division  of  the  artery  sUghtly 
embarrasse<i  the  surgeon,  who,  after  tying  one  vessel,  found  that  the  aneurism 
still  pulsated,  whereuj>on  he  sought  and  iigatui-ed  the  other  branch. 

In  hospital  records  for  the  last  ten  years,  I  find  but  six  cases,  all  of  which 
were  successful ;  also,  by  a  strange  coincidence,  six  other  aneurisms  of  the 
brachial,  four  of  which  were  cured  by  tourniquet  pressure,  and  two  by  the 
ufte  of  the  Esmarch  ban<lage  and  cord. 

The  axillary  artery  has  been  ligatured  higher  up,  but  I  would  point  out 
that  to  tie  this  vessel  above  the  peetoralis  minor,  for  axillary  aneurism,  appears 

*  When  thA  hhck  of  the  arm  rests  on  the  table,  the  triceps  is  poshed  fbrwmrd,  and  ereo  the 
Uoeps  ma/  be  somewhat  displaced;  henoe  a  certain  diificuU/  iu  finding  the  arter/. 
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entirely  inadmissible.  If  tlie  disease  be  ho  Hitimtwl  oh  to  throw  the  clavicle 
upwan.1,  aud  thus  to  cover  tbo  tblrd  ptart  of  the  subclavian,  the  tmct  of  vessel 
above  the  smaller  pectoral  is  not  likely  to  be  uuatfected.  Hence  it  is  better 
to  aim  at  the  artery  higher  up,  and  the  operation  for  tying  the  laat  part  of 
the  subclavian  leaven  the  Burgeon  free  to  go  still  higher,  namely,  to  the  second 
part,  if  it  be  necessary.' 

For  wound  or  rupture  of  the  vessel,  such  an  operation  may  perhaps  be  under- 
taken, though  the  old  ojieration,  as  modiiied  ai»d  practi8e<l  by  Mr.  Syme, 
would  in  most  cases  be  preferable  (sec  p.  482),  The  operation  may  be  per- 
formed in  one  of  three  methoda:  that  of  Chaiaberlaiuc,  tiiat  of  Roux,  aiul  that 
of  Guthrie. 

(1)  Chamberlaine's  operation  may  be  thus  described :  An  incision,  begin- 
lung  about  two  aud  a  half  inches  from  the  inner  end  of  the  clavicle,  is  to  run 
Along  itii  lower  margin  to  the  deltoid  taberde.  The  muscular  fibres  of  the 
pectoralis  major,  and  ii  few  from  the  inner  part  of  the  deltoid,  are  thus  exixMied, 
and,  just  beneath  the  bone,  the  small  triangular  o^ap  which  hei*e  separates  the 
two  muscles ;  running  into  this  interval  the  ceplialic  vein  is  seen,  together  with 
certain  branches  of  the  acromio-thoracic  artery.  The  loose,  but  rather  strong 
fascia  which  fills  this  gap  lauy  be  pinched  up  with  fiirccps  on  the  inner  side 
of  the  above  named  vein,  and  close  to  the  edge  of  the  pcctoralis.  A  little 
notch  having  been  made,  without  letting  tlie  forceps  lose  their  grip*  the  sur- 
geon insinuates  a  director  under  the  peetoralis,  atid  quite  close  to  the  clavicle ; 
upon  this  the  muscle  is  divided  for  the  requisite  distance.  Probably  at  this 
stage  one  or  more  arteries  will  re^iuiix'  tying.  The  next  step  is  the  very  deli- 
cate one  of  Oldening  the  costo-coracoid  mcnibninu  without  dividing  the  axil- 
lary vein ;  in  some  subjects  this  fjiscia  may  be  torn  with  the  linger,  but  hi 
others  it  is  more  tough,  and  any  great  amount  of  force  might  rend  the  vessel ; 
if  it  be  necessary  to  use  the  knife,  the  safest  course  is  to  look  for  the  cephalic 
vein,  and  to  divide  the  meuibraue  just  in  the  angle  between  it  and  the  inner 
«dge  of  the  smaller  j»ectoniI.  The  artery  may  now  be  seen,  but  it  lies  deep, 
crossed  at  its  upper  part  by  the  cephalic  vein,  and  having  the  axillary  vein  on 
its  inner,  and  the  bnichial  nerves  chiefly  on  its  outer  side ;  the  needle  must  be 
|iaased  from  within  outwards,  and  kept  very  close  to  the  artery, 

(2)  Roux  is  said*  to  have  tied  this  part  of  the  axillary  artery  through  the 
<lelto-pectoral  interval,  without  division  of  muscle;  the  operation  is  feasible, 
and  I  have  often  for  the  sake  of  practice  done  it  on  the  dead  subject ;  but  it 
would  be  dangerous,  and  is  not  to  be  reconmicnded. 

(3)  In  these  methods  of  operating,  only  a  limited  part  of  the  vessel  is  ex- 
}»o6ed,  and  if,  in  a  case  of  rupture  or  wound,  it  were  desirable  to  see  more  of  the 
artery,  this  could  only  be  etlected  by  dividing  the  pectoralis  miilor,  a  procedure 
which,  considering  that  the  larger  muscle  would  have  been  already  in  part  cut 
through,  would  produce  much  mutilation.  Hence  it  may  in  some  coses  be 
well  to  follow  Mr.  Guthrie's  plan.  It  is,  however,  one  not  devoid  of  danger, 
and  it  also  inflicts  considerable  injury  upon  neighbonng  parts ;  but  ilr.  Guth- 
rie (as  witness  his  pi*oposod  methoil  for  tyuig  tLc  posterior  tibial)  apjitcars  to 
have  had  a  strong  partiality  tor  making  large  wounds.  lie  advises  an  in- 
cision from  the  edge  of  the  axilla  to  just  oelow  the  acromion,  and  division'of 
the  large  pectoral  ni  the  ssmie  direction  ;  this  of  course  exposes  all  tlie  parts 
in  the  axilla,  and  if,  as  he  advises,  the  lesser  pectoral  be  also  severed,  the  vessel 
may  be  tied  in  anv  part  of  its  course.  Great  cautioti  to  avoid  the  axillary  vein 
would  be  required.     All  these  operations  must  almost  inevitably  give  rise  to 

'  I  have  tied  the  third  pari  of  th*«  nubclaTian  when  thfl  claYicU  was  raia«d  as  high  as  it  wd! 
could  be,  with,  it  ia  true,  certain  difficulties  which  might  have  been  avoided  had  I  al  thai  liuiti 
poeseued  the  needle  depicted  at  |i.  47U* 

*  Qoarante  Amides,  etc.,  t.  ii.  p.  133.  , 


much  trouble  about  the  axilla,  and  generally  to  widespread  suppuration, 
cased  in  which  they  are  justifiable  must  be  very  few. 

Axillary  Aneurism. — Tins  is  frequently  due  to  traumatism — even  the  sac- 
culated variety  is  in  general  a  seouela  'of  over-exertion,  or  of  attempt*;  to 
reduce  dislocation  (which  also  occasionally  rupture  all  the  coats  of  the  vej?sel) — 
but  it  is  also  sometimes  six)ntaneous.  'fhe  loose  structure  of  the  surround- 
ing tissue  causes  the  tumor  to  grow  rapidly  to  a  large,  even  to  a  very  large,  size, 
^V^u»n  situated  high  in  tlie  vessel,  considerable  elevation  of  the  shoulder  is 
caused  by  the  mechanical  filling  of  the  axillaiy  space.'  Partly  in  consequence 
of  the  loose  diameter  of  the  surrounding  tissue,  partly  from  proximity  of  the 
heart,  this  form  of  aneurism  runs  its  course  rapialy.  Its  natural  termination 
is  rupture  into  the  axillary  cavity,  causing  enonnous  swelling  and  opening 
outwards  by  a  slough  of  the  skin  ;  or  it  may  spread  along  the  vessel  upwanfe 
to  become  a  subclavio-axillarv  aneurism,  and  then  to  burst  into  the  areolar 
tissue  of  the  neck,  or  into  tue  pleura.  These  dangers,  and  the  rapidity  of 
their  advent,  render  energetic  treatment  imperative. 

Diet  and  Rest. — ^This  mode  of  ti-eatment  is  unKatisfactor}'.  Some  very 
small  number  of  cases  may  have  been  benetited  by  it,  but  I  find  no  record  of 
any  having  been  thus  cui-ed. 

ihuipmatioji  has  not  been  successful  in  this  form  of  aneurism ;  but  it  may 
be  attempted  if  the  tumor  involve  also  the  subclavian,  and  especially  il*  it  be 
of  the  lett  side.  A  clot,  if  it  were  detached  from  the  upper  part,  might  be- 
come impacted  below.  The  treatment  belongs  eminently  to  tnat  sort  which 
mie:ht  l>e  called,  if  the  expression  were  allowable,  "hit  or  miss"  (see  p.  419). 

^h'OThnal  pressure^  that  is  to  say,  compression  of  the  third  part  of  the  sub- 
clavian on  the  firet  rib,  may  o<cji.sionally  succeed,  but  is  very  much  more  likely 
to  fail,  BoUi  Mr.  Holmes  and  Mr.  Erichson  seem  to  have  persuaded  themselves* 
that  compression  of  this  vessel  is  not  diflScult,  My  own  experience  is,  that 
in  cases  of  large  axillary  aneurism  raising  the  shoulder,  compression  of  the 
subclavian  is  impossible,  save  for  a  few  seconds.  Syrae,  in  order  to  eflect  this 
object,  had  to  divide  the  skin  and  cervical  fascia.  In  Poland's,  and  in  other 
cases,  an  abnonnally  high  couree  of  tlie  vessel  T>ermitted  such  pressure,  but 
these  fevorable  circumstances  must,  as  Mr.  Poland  himself  pointed  out,*  be 
very  excejitional,  Mr.  Holmes  speaks  of  the  benefits  to  be  expected  from 
pressure  with  much  more  confidence  than  I  can.  He  is  able  to  cite  6  cases 
of  cure — by  Turet,  Vanzetti,  Cooper  Forster,  Peatson,  and  Rizzoli.  The 
third  of  these  was  effected  in  two  sittings  by  the  rapid  method,  with  the  aid 
of  an  anaesthetic,  under  circumstances  unlikelj-  to  recur.  The  treatment  in 
Peatson's  case  occupied  three  montlis ;  in  Rixzoli's,  apparently,  somewhat 
longer, 

Nevertheless,  unless  the  fiosition  of  the  clavicle  render  compression  of  the 
8u1x-lavtan  artery  evidently  imrK)ssible,  it  is  the  surgeon's  duty  to  make  rea- 
sonable, but  not  exaggerated  efforts  to  effect  a  cure  by  such  means.  Unaided 
lingers  can  rarely  be  trusted,  but  a  Cole's  compressor  will  bestow  additional 
power.  This  is  an  insti-ument  shap>ed  like  an  office  seal;  it  has  a  round, or, if 
preferred,  a  pistol-shaped  handle,  whence  projects  a  shank  or  staff,  and  at  the 

*  Mr.  8p4<noe  pnHniil^tcd  Uie  Mei  that  this  lifting  of  the  ghonldar  might  also  be  due  to 
oeuro-moAcaUr  phcuiomeiiA,  to  irritatiun  by  the  tumor  on  tb«  ii«rTes  of  th«  plexus,  prodaciog 
muscalar  contraction.  He  seema  to  liave  luoznentArily  lost  sight  of  the  fsct  that  the  elevstora  uf 
the  shoold«r,  the  tnpeiins  Mid  serratus  magnus  being  nsspeotlTelj  sapplied  bytbcBpLnalaoovs- 
sorj  mud  posterior  thoracic  nerve,  both  originating  high  abore  th*  claricle,  are  withdr»vni  ttom 
such  inflneiiM. 

*  Sjrstem  of  Sargerjr,  rol.  iiE.  p.  fiU»  and  ScieUM  and  Art  of  Surgery,  vol.  U.  p.  HO. 

*  Ouj's  Hospital  RvporU,  ISU. 
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other  end  an  oval  pad.  The  shank,  which  is  cylindrical,  consists  of  two  tulles, 
the  one  sliding  within  the  other;  thoy  arc  kept  from  colliding  by  insertion 
withm  the  tube  of  a  strong  spiral  spring;  the  arrangement  mitigating  the 
rigidity  and  harshue^  of  pressure,  renders  it  somewhat  more  bearable.  The 
compressor  must  extend  beyond  the  patient's  head,  so  that  when  he  places 
the  pad  of  the  instrument  on  the  proper  spot,  and  leans  a  little  fortvanl^ 
some  of  his  bodily  weight  may  impinge  upon  the  vessel.  The  use  of  an 
antesthetic  will  be  very  generally  desirable,  for  proximity  of  large  nerve 
trunks  renders  the  treatment  excessively  painful.  All  the  more,  therefore, 
bec4iUHe  the  patient  is  unconscious,  must  the  surgeon  be  cautious;  injury  to 
the  vessel — eschar — even  suppuration  produced  at  this  place — would  be  moat 
detrimental,  since  the  region  available  for  this,  and  in  case  of  its  failure  for 
any  other  method  of  treatment,  is  very  small. 

Although  few  cases  of  attempts  to  cure  axillary  aneurism  by  pressure 
have  been  recorded,  I  am  aware  of  its  having  been  fretjuently  attempted. 
Some  statistics  have  been  already  given :  I  find  that  among  hospital  cases, 
in  the  last  ten  years,  five  only  are  recorded  as  having  l>een  thus  treated;  of 
these,  one  (Cooper  Forster)  was  successful,  and  one  other  doubtfully  so;  in 
one,  the  arm  was  paralyzed,  and  remained  useless  when  seen  many  months 
alterwarda. 

Distal  and  direct  pressure  have  not  proved  of  any  avail  in  the  treatment  of 
axillary  aneurism,  Galvano-puncturey  or  the  injection  of  the  pa'chloHde  of 
iron^  might  be  tried  in  desperate  cases,  that  is,  where  circumstances  forbade 
the  use  of  the  ligature. 

Ligation  of  Third  Part  of  Subclavian  Artery. — The  subclavian  artery  in  its 
third  part  is,  in  many  cases,  very  easy  to  tie,  and  that  with  a  very  slight  losa 
of  blool — less  indeed  than  may  follow  a  tooth  extraction  ;  in  other  cases, 
althougii  the  vessel  may  be  ix'uched  with  facility,  it  is  difficult  to  get  a  liga- 
ture around  it.  Th*i  niuthod  whereby  this  ease  and  bloodleewness  may  ue 
attained  is  as  follows:  The  patient  should  be  placed  on  his  back,  with  his 
shoulders  somewhat  raised,  his  head  thrown  a  little  back,  and  his  arm  sepa- 
rated at  about  a  half  right  angle  from  his  side.  The  surgeon  places  himself 
between  the  trunk  and  the  arm,  and  notes  well  the  place  where  the  sterno-maa- 
toid  arises  from  the  clavicle,  and  the  somewhat  variable  position  of  the  ex- 
ternal jugular  vein ;  then,  placing  his  left  hand  on  the  larger  i>ectoral,  he 
draws  down  the  integuments,  and  passes  his  knife  along  the  clavicle,  from  an 
inch  outride  ita  sternal  entl  to  the  insertion  of  the  trapezius.*  The  skin 
is  now  to  be  relaxed,  when  tlie  line  of  incision  rises  alKive  the  clavicle.  The 
external  jugular  vein  generally  lies  near  the  inner  comer  of  this  wound,  and 
may  be  guarded  from  danger  by  holding;  it  with  a  retractor  against  the  outer 
edge  of  the  sterno-mastoid  muscle.  Should  it  be  further  outward,  the  best 
and  safest  course  is  to  free  it  from  the  fascia^  tie  it  in  two  places,  and  divide 
it  between  the  ligatures.'  The  incision  is  now  to  be  placed  so  that  its  lower 
margin  lies  just  below  the  upper  border  of  the  clavicle,  along  which  the 
knite  is  to  be  drawn  as  one  draws  a  pencil  along  a  ruler,  taking  care  to  sink 
the  instrument  to  only  lialf  the  clepth  of  the  bone.  J3y  this  means  the  strone 
layer  of  fascia  that  runs  from  the  sterno-mastoid  to  the  trapezius  is  dividetL 
Aiter  this^and  herein  lies  the  diftcreiice  in  my  tesiching  from  that  of  other 
operators — no  further  use  of  the  knife  need  be  made;  the  structures  which 
lie  between  the  fibrous  covering  of  the  posterior  triangle  and  the  vessel  are 
BO  loose  and  fragile,  that  they  may,  as  a  very  general  rule,  be  torn  and  pushed 

'  A  br&nch  from  tha  cephAlio  vein  may  run  acrosn  the  liua  of  incision,  and  he  divided  ;  it  is 
Bometimea  rather  largt<,  and  bleeds  pretty  smartly — if  so,  it  shoald  be  tied. 

'  It  is  not  so  much  tliu  bleeding  from  this  v«ia  that  is  to  be  ftiared,  as  the  possibiUty  that  air 
zaay  enter  thu  lower  orifice  if  it  be  uuwrittiugl/  cat  aoross. 
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aside  with  the  fiager ;  no  diesection,  Buch  as  w  nrescribed  in  works  on  operatire 
Burgery,  ought  to  be  practised,  for  it  is  that  which  renders  tlie  operation  diffi- 
cult, cauHiug  lieniorrhage,  filling  the  cuivHke  wound  with  bloo<l,  and  obscur- 
ing the  further  steps.  The  operator,  placing  his  foi-c-fingcr  in  the  inni^r 
angle  of  the  wound,  feels  the  softer,  yielding  structures  of  the  side  of  the 
neck ;  further  inward,  the  hard,  lirni  line  of  the  spinal  transverse  proce@see 
covered  by  the  scalenus  anticus ;  and,  running  outward  from  the  edge  of  this 
muscle,  the  ridges  of  the  brachial  nervea,  and  f>erhap9  the  oino-hyoid ;  still 
letting  his  finger  course  down^^ard  along  the  outer  border  of  the  scalenus 
anticus,  he  will  find  its  progres^s  stopjKxl  by  the  firet  rib ;  M'hen  he  comes  to 
this  point,  the  artery  will  be  felt  beating  just  behind  his  finger.  If  now  the 
hea<l  be  turned  to  the  opposite  Bhoulder,  and  the  arm  of  the  side  under  ope- 
ration be  drawn  down,  the  liiscia  of  these  pai-ta  is  rendered  tense  enough  to 
be  easily  torn,  and  with  the  finger  nail,  guided  by  a  good  sense  of  touch,  the 
upper  and  lower  inarerin  of  the  vessel  may  be  cleartHl.  If  there  be  anv  diffi- 
culty, a  piece  of  the  tasoia  may  be  pinched  up  in  foix'cps,  the  absence  in  it  of 
any  vein  carefully  verified,  and  a  very  Hmall  rift,  in  it  made — from  which 
the  tear  may  be  extende*!  witli  tlie  finger. 

Now  unless  the  shouhler  be  raise^l  by  the  aneurism,  this  operation  may  be 
perfoi-med  in  a  few  minutes  with  the  utmost  ease ;  but  if  that  part  is  pushed 
upward,  very  considerable  <lifHculfy  is  produced,  for  this  pc>sition  may  be  so 
embarrassing  that  the  surgeon  can  hartUy  orient  himself.'  Furthermore, 
the  clavicle  so  covers  the  artery  that,  even  though  the  aneurism  neetUe  may 
pass  beneath  the  vessel,  its  handle  cannot  be  tlepresscd;  the  e3'e  will  not  go 
fer  enough  to  let  the  ligature  be  seized.  It  is  fur  this  object  that  I  devised 
the  needle  with  the  tumbler-end,  depicted  at  p.  476.  Unfortunately,  I  have 
had  no  case  requiring  it«  use  since  then;  but  I  have  often  tried  it  on  the  dead 
subject,  wliile  an  assistant  kept  the  shoulder  well  raised,  and  have  found  it  to 
answer  all  expectations. 

The  above  opemtion  is  not  applicable  to  sxthdavio-axillary  aneurism^  but  in 
such  cases  the  second  pari  of  the  subclavian  artery  is  rarely  diseased.  This 
fact  apj^eara  to  me  to  have  been  somewhat  neglected  by  operators ;  for  in 
such  an  event,  rather  than  tie  a  dilated  artery,  it  will  be  netter  to  take  up  the 
vessel  a  little  further  inward,  namely,  wliei^e  it  lies  between  the  scaleni. 
Another  circumstance  whicli  may  render  this  operation  preferable  to  the  one 
just  described,  may  be  such  a  lifting  of  the  clavicle  that  the  third  portion  of  the 
vessel  is  inaccessible.  The  artery  lies  liighest  while  between  the  muscles ;  and 
the  clavicle,  raised  by  an  axillary  tumor,  is  less  elevated  at  its  proximal  part. 


ternal  jugular  vein,  unless  it  lie  unusually  far  out,  should  be  tied  and  divided  ; 
the  outer  fibres  of  the  stemo-mastoid,  together  with  the  strong  fascia  behind 
it,  must  be  severed.  Tlie  loose  areolar  structure  overlying  the  anterior  scalene 
muscle  is  easily  di8pose<l  of,  and  the  i)hrenic  nerve  as  it  crosses  tbat  muscle  very 
obliquely,  must  be  brought  intx>  view.  The  artery,  emerging  from  between 
the  two  scaleni,  is  now  seen ;  between  it  and  the  anterior  muscle  a  curved  di- 
rector is  to  be  passe<l,  and  the  outer  fibres  of  the  latter  divided,  when  the 
safety  of  the  vessel  itself  and  of  its  branches  has  been  verified,'  and  when  the 

1  In  a  case  of  this  sort,  on  which  I  operated,  my  finger  sank  almmt  Its  fbU  length  direetl/ 
downnrftrd.  I  had  to  vorify  its  pottUion  once  or  twice,  the  great  depth  haanting  me  with  a  fpar 
that  my  lliigt^r  had  vutered  the  t-liust. 

*  UsuaHy,  the  oniy  branch  given  off  from  this  portion  of  the  art«ry  {fl  the  snperior  lnt«r-coi!tal, 
which  ia  not  in  the  way ;  hut  the  supra-scapular  branch  from  the  thyroid  axia  ia  often  low 
ennuKh  to  be  endangered,  unless  ita  absence  from  in  front  of  the  part  to  be  incised  has  been 
a  r  certain  ed. 
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phrenic  nerve  has  been  drawn  inward  or  protected.  The  position  of  the  pleura 
must  also  be  remembcreil :  its  safety  can  be  secured  by  passing  tlie  director, 
and  using  the  knife,  ratlier  on  the  upj)er  aspect  of  the  artery.  The  support 
of  muscular  fibres  causes  this  part  of  the  vcshcI  freqiientl^^  to  es<'ape  dilata- 
tion, which  may  attect  both  the  first  and  the  third  part;  the  condition  might 
be  called  an  hour-glass  aneurism.  Or  disease  creeping  up  along  the  vessel 
from  the  axillary  may  involve  the  third  part  of  the  subclavian  artery,  yet 
terminate  sharply  and  suddenly  at  the  border  of  the  scalenus.  In  either  case, 
ligation  in  this  situation  is  iar  more  likely  to  prove  successful  than  at  the 
tliird  part  of  the  artery. 

K  tne  first  part  of  the  subclavian  be  also  dilated,  it  may  be  advisable  to 
extend  the  incision  a  little  further  inward  (unless  the  parts  can  be  drawn  in 
that  direction),  and  to  tie  iilso  tlic  vertebral;  great  care  must  he  used  to  avoid 
the  phrenic  nerve.  AVe  shall  see  presently  that  the  very  large  inosculations 
at  the  base  of  the  brain  may  render  it  dangerous  to  keep  this  vessel  pervious. 

The  statistics  of  tying  the  subclavian  for  axillary  aneurism,  which  will  be 
given  immediately,  are  not  very  favorable,  I  am  sure  that  the  more  modern 
torms  of  ligature  will  chaTige  the  ratio  of  cures  vory  considerably.  However 
this  may  be,  it  was  no  doubt  these  unfavomblc  results  tliut  led  Air.  Syme  to 
advise  recurrence  to  the  old  operation.'  The  case  on  which  he  tbuuded  his 
recommendation  was  one  of  ruptured  artery,  and  in  that  instance  his  proced- 
ure was  doubtless  ri^ht,  for  in  such  cases  the  Huntcrian  method  is  not  likely 
to  prove  efficacious.*^  But  no  one  who  reads  that  surgeon's  description  of  his 
operation  will,  I  think,  be  tempted  to  follow  his  example  in  cases  of  sacculated 
aneurism,  unless  the  position  of  the  shoulder  renders  it  evidently  impossible 
to  reach  the  subclavian  artery.  Moreover,  in  bis  case,  the  rupture  of  the  ves- 
sel must  have  been  at  the  lower  part  of  the  axillary,  since  Mr.  Syme  reached. 
the  distal  end  with  ease,  and  wa*i  able  to  tic  the  pmximal  end  half  an  inch 
above  its  orifice;  it  is  questionable  whetlier  a  saccukited  aneurism  of  the  first 
part  of  the  axillary  could  thus  he  treated,  and,  even  if  it  were  found  possible, 
the  mortality  would  probably  be  very  great." 

Axillary  aneurism  is  a  very  serious  disease,  its  treatment  often  proving  in- 
-effectual.  The  failure  arises  frtnu  sevend  causes,  viz.,  (1)  the  nunjcrons  and 
free  anastomoses  between  the  axillary  artery  and  tlie  subclavian ;  (2)  the  very 
loose  character  of  the  surrounding  structures,  causing  rapid  growth  and  facile 
rupture,  so  that  the  aneurism,  wime  undergoing  treatment,  fre^jueutly  becomes 
diffused;  (3)  the  fact  that  the  disease,  though  its  symptoms  may  indicate 
simply  axillary  aneurism,  often  extends  aliove  the  rib,  so  that  the  ligature  is 
applied  to  a  vessel  already  thinned  and  dilated — in  other  words,  to  an  upward 
prolongation  of  the  sac. 

Of  statistics  concerning  this  operation,  wc  have  a  singular  abundance  in 
the  tables  of  Norris,*  Koch,"  atid  Poland,"  the  latter,  however,  cliieHy  con- 
cerning subclavian  aneurism,  as  English  and  American  surgeons  define  it.  Some 
ambiguity  must  here  arise,  since,  m  different  countries,  the  arbitrary  line  of 
demarcation  between  the  subclavian  and  axillary  arteries  varies  considerably. 
For  EngHsh-spcakintj  anatomists,  the  latter  vessel  begins  at  the  lower  border 
of  the  first  rib,  and  for  Germans,  at  the  lower  border  of  the  [Kjctoralis  minor ; 


>  Med.-Chir.  Trans.,  vol.  xliil.  p.  137. 

*  Ed  a  postscript,  hi>  mentions  having  carried  ont  the  same  method  for  a  sacculated  anearism, 
the  pati«nt  returning  bome  in  a  month. 

*  Mr.  Syme'g  proposal  to  trtiat  inguinal  aneurisms  and  carotid  aneurisms  on  a  similar  plan 
certainly  cannot  be  entertained.     Treatment  by  distal  Ugattire  wUl  b«  considered  hereafter. 

*  Contributions  to  Practical  Surgery,  p.  220. 

*  ArcbiT  fQr  klluisobe  Chirurgie*  Bd.  x.  S.  195. 

*  Gay's  Hospital  Reports,  1870,  1871,  1S72. 
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while  the  French  take  as  their  boundary  "  the  clavicle,"  a  somewhat  movable 
and  uncertain  line,'  and  the  ItuliuiiH  go  still  higher,  making  the  subclavian 
cease  at  the  outer  border  of  the  ecalenus  anticus.  This  ambiguity  I  have  done 
my  best  to  eliminate. 

Norris  gives  of  deligatioos  for  axillary  and  subclavio-axillary  aneurism  (I 
omit  oftcrationa  for  other  conditions^  60  cases,  of  whicli  27  proved  fatal — a 
death-rate  of  45  per  cent.    Koch  8  tables  record  79  cases  in  which  the  subcla- 


vian artery  was  ligatured  for  axillary  aneurism,'  of  which  27  were  fatal- 

a  mortality  of  34.3  per  cent,     Since  the  pul '       " 

includes,  I  believe,  all  the  cases  noted  by  Morris,  I  gather  from  journals  only 


a  mortality  of  34.3  per  cent,     Since  the  publication  of  Koch's  paper,  which 


11  instances  of  this  deligation,  of  which  no  leas  than  5  died,  a  mortality  of 
45.45  per  cent    Thus ; — 

Cm««.  D«fttht.  Uortolitj,  p«T  maL 

Norrla 60  27                   45. 

Koch 79  27                    a4.1 

Since  1869 U  9                   4d.45 


If  we  put  together  the  two  laat  gatherings,'  we  have : — 


Cum. 
90 


Death  ». 
32 


Vprtallty.  p«r  Mat 
35.6 


The  causes  of  death  in  the  32  cases  are  thus  distributed:* — 

Secondftry  hemorrhage  from  site  of  ligature 10 

Suppuration  or  gangrane  of  the  sao,  usually  with  bleeding               .  10* 

Rupture  of  aneurism 1 

Gangrene 1 

Exhaustion 3 

Pynemiu         .  .  .  .         -         -  .         .      *    .  ,  ,2 

Pulmonary  or  pleural  complications        ..,,..  S 

Drunkenness,  when  nearly  well 1 

Not  stated \ 

The&e  numbers  seem  to  me  to  require  still  further  examination — carrying 
division  Htill  further  by  separating  the  aneurisms  which  were  purely  axillary 
from  tliose  that  encroached  on  the  subclavian — because  the  Uirffer  number  of 
cases  which  proved  fatal  from  hemorrhage  at  the  site  of  deligation,  and  some 
in  which  the  bleeding  nunc  from  the  sac,  were  of  the  latter  category  ;  aud 
because,  iuh  we  might  expect,  tying  the  third  part  of  the  subclavian  when  that 
division  of  the  vessel  participates  in  the  diseaj^e,  is  not  likely  to  prove  a  very 
successful  procedure.    Taken,  then,  in  this  wise,  the  statistics  stand  thus : — 


Axillary     . 

SubclavioRxilUry 


Cmv*. 

BecoTerie*. 

OoKths. 

Morulit7,  p«r  Mat 

61 

46 

15 

:u.6 

29 

12 

17 

&S.6 

I 


We  may  conclude,  therefore,  that  to  tie  the  third  part  of  the  subclavian  ar-  ^^ 
tery,  when  an  aneurism  encroaches  upward  beyond  tlie  lx)rder  of  the  first  rib, 

>  Volpeau  (Anatomie  dea  Rtglona,  tome  i.  p.  239)  speaks  of  the  lower  end  of  the  sabolaTian  aa 
l/iug  on  the  first  digitation  of  the  serratuB  magnua. 

>  Among  these  I  inclade  caaes  of  what  lie  tcnua  infra-clavloalar  Bubolarlan  anenriBin.  Mj 
numlMfra  vary  from  those  quoted  bjr  Poland,  probably  from  some  difference  iu  the  mode  of  ana* 
lyxiug  tbe  records. 

>  Norrla's  and  Koeli'tt  figures,  since  they  Include  the  same  oaaes,  cannot  be  added  tog«th«r. 

*  Since  these  statistioH  were  compiled,  the  essays  of  my  friend,  Dr.  Wyeth,  hare  been  sent  tome 
by  their  author.  1  find,  at  page  230,  that  he  girea  75  cases  of  axillary  anenrisui  aa  treated  by 
deligation  of  the  third  part  of  the  Bubdarian  ;  of  these  28  terminated  fatally,  a  mortality  of  37 
per  cent. — a  conclusion  ao  similar  to  my  owu  that  I  have  thought  it  best  nut  to  alter  my  modifi' 
oaUous  of,  aud  additions  to,  the  figures  of  Norris,  Koch,  and  Poland,  bat  to  leave  the  two  resalta 
M  oorroboratire  of  each  other's  aocaracy. 

*  Two  of  these  cases  had  been  treated  with  ergotiue  injections  ;  the  sac  was  aeverely  Intlamr* 
previous  to  operation. 
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18  a  verj  dangerous  though,  occasionally,  an  unavoidable  procedure ;  but  that 
deligatiou  of  the  third  part  of  the  subclavian,  when  the  aneurism  can  be  diag- 
nosed OA  purely  axillary,  is  comparatively  safe,  siuce  more  than  3  out  of  4  thus 
treated  recover. 

The  cases  of  axillary  aneurism*  treated  in  the  six  London  hospitals,  the 
records  of  which  I  have  utilized,  have  been  17.  Of  these,  only  4  came  to  liga- 
ture. The  smallue^d  of  the  nunilxjr  is  due,  I  believe,  to  the  etiect  of  Mr.  Po- 
land's paper,  whic^h  bnjught  the  operation  into  a  disrepute  which,  as  tar  at 
least  as  purely  axillary  aneurism  is  conccnied,  is  undeserved.  Of  the  4  patienta 
thus  treated,  1  died  of  ery8ij>ela8  when  all  but  well,  and  when  the  tumor  was 
nearly  solid.  The  results  of  the  different  forms  of  treatment  employed  are 
here  given : — 

5,  pressure 3  failures,  1  death,  1  recovery. 

3,  amputation         ....*.     3  dt^ths. 
1,  Valsalva'fl  method  and  aconite    •         .         .no  benefit. 

3,  expectant  measures,  or  operation  declined  .     3  deaths 

4,  ligature 1  death,  3  recoveries. 

1,  old  operation recovery. 


Aneurisms  o?  the  Head  and  Neck. 


Having  now  traced  aneurisraal  disease  of  the  upper  limb  to  the  trunk,  we 
will  leave  the  vessels  hitherto  dealt  with,  and  will  examiuc  the  malady  as  it 
affects  the  carotid  and  it^  branchc». 

Aneurism  of  a  cervical  branch  of  the  carotid  may  occur,  but  rather  as  a 
surgical  curiosity  than  as  a  malady  requiring  notice,  save  in  works  especially 
dedicated  to  such  subjects.  In  practice,  the  disease  manifests  itself  either  as 
affecting  the  main  vessel  ibielf  (common,  external,  or,  very  much  more  rarely, 
intemaTcarotid),  or  as  intra-cranial  or  orbital  aneurism. 

Intracranial  Anei:rism  interests  the  surgeon  but  little;  it  usually  mani- 
fests itaolf  by  death  from  apoplexy  after  a  certain  duration  of  pressure  symp- 
toms, or  without  such  proilroniata,  and  in  the  post-mortem  room  by  a  large 
effusion  of  blood  in  or  on  the  brain,  the  effusion heing  traceable  to  the  rupture 
of  some  dilated  ve^^el.  In  a  tew  cases,  peculiar  eigua  of  localized  pi*e^ure  on 
the  brain,  especially  if  accompanied  by  complaints  of  loud  whirring  or  rasp- 
ing sounds,  may  lead  the  physician  to  suspect  the  existence  of  such  an  aneu- 
rism, and  this  diagnosis  is  very  much  strcngthcnetl  when  he  can  himself  hear, 
by  a  stethoscope  ap|>lied  to  the  head,  or  by  the  otoscope,  some  such  sound, 
synchronous  with  the  pulse.  It  must  be  remembered  that  the  arteries  of  tlie 
brain  are  especially  those  most  liable  to  be  the  seat  of  sypliilitic  degenerations 
(p.  388),  and  yet  the  fact  that  a  patient  with  symptoms  of  intra-erauial  pres- 
sure is  syphilitic,  may  point  to  the  existence  of  a  tumor,  f^uinmoua  or  other- 
wise, as  well  as  tc)  vascular  disease.  If  an  aneurism  be  aiat^UDsed,  u  certain 
localization  may  be  sought  by  finding  at  which  part  the  bruit  is  loudest,  and 
by  pressure  on  each  carotid  alternatelv,  and  then  on  both.  Cessation  of  the 
noise,  on  occlusion  of  one  onlv,  might  lead  to  treatment  by  pressure ;  but 
since  the  veHsels  which  spring  trom  the  four  channels  carrying  blood  into  the 
skull  intercommunicate  very  freely,  any  treatment  which  closes  but  one  of 
these  branches  will  be  likely  to  iimuence  the  condition  of  the  vessels  iu  but  a 
very  transitory  manner. 

1  Heri>  1  hare  not  been  able  to  draw  the  above  distinction. 
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Orbital  Akefrism,  or  rather  pvlsatin<f  tumor  of  the  orbif^  {)rescntfi  many 
problems  of  great  interest  and  difficult}',  for  it  is  by  no  means  to  be  supposed 
tbat  the  pulsation  arises  of  necessity  from  diseases  of  the  ophthalmic  artery, 
nor,  indeed,  that  it  is  in  the  orbit  at  all.  The  maladies  which  may  produce 
a  pulsatile  tumor  in  this  situation  may  be  thus  classified: — 

Erectile  tumor. 

Myeloid  earconia,  or  encephaloid. 

Meningocele  at  sphenoidal  fissure  or  at  a  suture. 

Ttirombosis  of  ophthalmic  vein.' 

Varicose  condition  of  ophthaiinic  vein.* 

Aneurism  (cirsoid)  by  anastomosis. 

Circumscribed  aneurism  of  the  carotid  in  the 


Disease  not  of  vessels.' 


Venous  or  capillary 
disease. 


3 

CO 

•S 
3 


AUerial  diseaae. 


Venous  morbid  condi- 
tion. 

Arterial  diBeflM. 


ciivemouB  smus. 
Diffused  aneurism. 
Arterio-venouB  aneurism. 

Thrombosis  of  cavernous  sinus.' 

"  Circumscribed  aneurism  of  internal  carotid  in 
cavernous  sinus. 
Ditf'use'd  aneurism. 
Arterio-venous  aneurism. 


The  diagnosis  between  the  growths  first  mentioned  and  vascular  disease  must 
be  gathered  from  the  general  directions  given  at  p.  396  ;  but  in  this  particular 
situation  unusual  difficulty  is  causetl  by  the  confined  space  in  whicn  the  dis- 
ease lies,  and  by  the  inaccessibility  to  touch  thereby  produced.  Meningocele  of 
the  orbit  is  very  rare,  and  could  hardly  occur  save  in  infante,  or  at  least  when 
taking  its  origin  in  infancy.  The  nature  of  M.  Guersant's  case,  which  was 
brought  before  the  Surgical  Society  of  Paris/  was  recognized  by  none  of 
those  who  examined  it,  and  treatment  with  a  seton  proved  rapidly  fatal. 
The  presence  of  a  distinct  pulsatile  tumor,  and  its  being  readily  emittied  by 
pressure,  are  the  misleading  jK>ints  ;  but  the  absence  of  bruit  which  can  be 
detected  by  the  surgeon,  and  of  loud  noises  beard  by  the  patient,  should  lead 
to  a  suspicion  of  the  non-aneurismal  nature  of  the  case.  If  the  tumor,  not 
comprcsKing  the  veins,  caused  no  hwoIIcu  condition  of  those  vessels,  and  no 
marked  congestion,  the  diagnosis  would  l^^t  between  the  disease  ui  question 
arul  the  two  other  tumors  not  due  to  vascular  changes ;  but  if  such  venous 
disturbance  were  produced,  greater  diagnostic  difficiuties  would  arise.  One 
of  the  cases  reported  was  traumatic,  the  injury  occurring  at  one  year  of  age. 
The  surgeon  (Oettingcn)  examined  the  case  in  the  thirteenth  year  of  life. 

The  other  divisions  of  the  table  relate  to  various  forms  of  vascular  disease, 
and  it  will,  for  the  present,  be  better  to  consider  their  symptoms  altogether, 
without  further  reference  just  now  to  their  anatomy  than  the  remark  that 
both  venous  and  arterial  dilatation  are  capable  of  giving  rise  to  a  pulsatile 
tumor  of  the  r*rbit,  and  to  nrotnision  t)f  the  cyebaU  (which  may  iti^lf  also 
pul^te),  aT»d  this  whether  the  morbid  state  be  located  within  that  cavity  or 
behind  it,  viz.,  in  the  cavernous  sinus  and  surrounding  structures.    The  symp- 

1  To  this  might  have  b«eD  added  certain  cases  of  pulsation  which,  no  oause  having  beta 
fband  aftor  d^Ath.  M.  Collard  (Gazette  MM,  ]8()6,  p.  631)  ascribed  to  a  morbid  condition  of  the 
Taao-motor  imrvtts  given  oHhy  tlie  lenticular  ganglion.  Without  wishing  to  deny  th«  posaibla 
truth  of  this  causation,  1  prefer  to  exclude  it  from  my  table  aa  being  at  present  merelj*  ftpeeala- 
tiv(\  and  resting  on  no  fact  in  morbid  anatomy. 

•  Both  of  these  may  result  from  disease  behind  the  orbit. 

'  Solid  tumors  compressing  the  oaTenioua  Binns  might  lukva  the  aamo  effect,  bat  In  point  of 
fact  such  have  not  been  found. 

i  Guemaxit,  Maladies  des  Enfanta,  p.  246. 
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toms  are  these,  taken  in  the  order  of  their  utsual  occurrence :  Pains  about  the 
orbit,  temple,  and  brow ;  noise  in  the  head ;  swelluig  of  eyelids  and  conjunc- 
tiva, with  considerable  congestion,  and,  perhaps,  a  varicose  condition  of  both 
the  palpebral  ar»d  ocular  portions  of  that  membrane;  pulsation  of  the  eye- 
ball (sometimes  absent) ;  proptosis  or  exophthalmos,  rapidly  increasing ; 
more  or  less  rapid  disorganization  of  the  globe ;  formation  of  a  dbtinct  tumor 
between  the  eye  and  margin  of  the  orbit,  generally  about  the  junction  of  the 
inner  and  middle  thirds  of  the  supcrciliarv  arch.  In  moat  cases  the  noise  may 
be  heard  on  auacultatioii,  about  the  foi*eliead  and  temporal  fossji,  or  by  the 
otoacope.  The  exophthalmos  has  been,  in  some  cases,  extreme,  the  eyeball 
being  quite  extruded — in  one  case  it  was  reported  as  lying  on  the  cheek  below 
the  malar  l>one.  The  impairment  of  vision  and  the  paralysis  of  orbital  mus- 
cles is  not  in  strict  nitio  with  the  amount  of  protrusion,  being  earlier  and 
more  nmrkeil  in  certain  forms  of  the  dist^ase  than  in  others. 

More  than  half  of  the  recordal  cases,  viz.^  41,  have  been  traumatic.  Of 
these,  31  were  in  males,  10  in  females ;  19  were  duo  to  falls,  13  to  blows  about 
the  head,  1  to  a  blow  on  the  nape  of  the  neck,  7  to  wounds  (1  charge  of  shot,  1 
splinter  of  glass,  o  stabs  with  stick  or  umbrulla).  The  other  cases  were  idio- 
pathic, namely,  33  ;  of  these,  9  only  occurred  iu  males,  24  in  females.  But  in 
nearlj^all  of  these,  also,  the  disease  commenced  suddenly — sometimes  atl:er  an 
ettbrt,  during  the  progress  of  labor,  or  after  a  violent  fit  of  coughing — while  in 
other  cases  the  sudden  attack  began  during  sleep,  without  apparent  immediate 
cause.  The  first  advent  of  the  malady  has  Ixjen  in  such  cases  marked  by  a 
sound,  as  of  a  snap,  a  pistol  shot,  or  the  crack  of  a  whij),  usually  preceded  or 
accompanied  by  a  sense  of  something  having  ffiven  way  within  the  head.* 
Suggestive  of  embolism  as  a  [>oasible  cause,  is  the  fact  that  of  the  idiopathic 
cases  among  women,  *>ne-thiril  have  occurreil  iluririg  jtrognanry. 

Of  the  76  cases  on  reeonl  (three  have  occurred  siriL'ij  Air.  Rivington's  paper 
was  published),  opjwrtuuity  for  post-mortem  examination  occurred  in  only 
18.    The  results  were: — 

In  1  case,  circumscribed  aneuristn  of  the  ophthalmic  arteries  within  the  orbit. 

"  "  "  "  artery  at  origin  from  carotid, 

rupture  of  internal  carotid  in  cavernous  sinus, 
atheronui  with  dilatation  of  carotid  in  cavernoua  sinus. 
arterio-veuoua  aneuriacn  in  cavernous  sinus  (traumatic), 
plugging  of  cavernous  sinus  and  ophthalmic  vein, 
obstruction  of  blood  from  orbit  in  cavernous  sinus. 

Though  we  must  not  accept  this  table  as  absolutely'  representing  all  the 
morbid  conditions  which  may  produce  pulsating  tumors,  nor  their  relative 
frequency— since  the  more  curublo  forms  would  escape  post^-mortem  examina- 
tion— yet  we  must,  to  a  c-ertain  extent^  accept  its  guidance.  Now,  it  is  remark- 
able that  we  find  no  c^ase  of  aneurism  by  anastomosis,  otdy  one  case  in  which 
the  disease  was  in  the  orbit  itself,  and  only  two  of  aneurism  of  the  ophthalmic 
artery.  Nevertheless,  it  is  probable  that  this  last  condition  has  occurred  more 
frequently,  as  in  Van  Bureirs^  and  Curling's  cases." 

The  summing  up  of  all  the  evidence  is,  that  jiulsatile  tumor  of  the  orbit  is 
usually  due  to  some  condition  behind  that  cavity,  and  as  often  to  venous 
as  to  arterial  disease;  but  it  ap{>ear9  to  me  impossible  to  agree  with  Mr. 

'  Mr.  Rirington*8  exceUent  and  interesting  paper  (Medico-Chirurglcal  Transactions,  vol.  Iviii. 
p.  183)  enters  minutelj  into  the  statiatios  of  thlit  malorly,  with  regard  to  age,  sex,  aide  of  affec- 
tion, tiXc.     For  further  detail  I  must  refer  to  that  exhaustive  paper. 

•  See  paper  hy  Dr.  Noyes,  New  York  Medical  Journal,  IStiS, 

*  Medioo-Chimrgical  TransaotlonB,  vol.  xxxvUi.  p.  Ii>9. 
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Erichsen'a'  and  M.  Collard'a  view,  that  the  conditiou  may  be  produced  hy  no 
disease  at  all.  So  obscure,  however,  are  Bome  of  the  s^rnntornB,  that  it  is  at 
present  imiKieaible  to  fix  absolutely  the  differential  diagnosis  of  certain  of  the 
lesions,  save  by  means  of  exchision,  observation  of  signs,  and  inference;  yet 
it  is  most  important,  in  view  of  treatment,  to  be  able  to  distiuguiah  one  fonn 
of  malady — viz.,  the  arterial — from  the  others, 

Civiioid  ayieurisrn  of  the  orbit  is,  to  say  the  least,  a  verv  rare  disease.*  TJnlesa 
slowly  supervening  upon  a  badly-healed  wound — and  that  would  be  a  patholo- 
gical curiosity — it  would  be  the  sequela  of  a  congenital  condition,  and  some 
aigns  of  angeiomatous  arteries — not  merely  varicose  veins — would  be  foiuid. 
It  never  could  arise  suddenly,  with  a  snap  or  crack,  nor  follow  closely  upon 
some  traumatism ;  nor  would  the  noise  be  great,  but  rather  a  low-breathing 
murmur  than  a  iTisping  or  sawing  sound. 

Circumscribed  aneurism  trithin  the  orbit  may  sometimes  exhibit  a  distinct 
tumor  below  the  upper  eyelid,  protrudinc;  the  conjunctiva,  in  which  case  its 
consistence  and  motfe  of  pulsation  ma}'  afd  diagnosis;  but  chiefly  must  we  be 
guided  by  ita  bruit  or  susurrus.  Its  clear,  intermitting  sound  can,  in  typical 
cases,  be  hardly  mistaken  for  the  pur  or  snarl  of  arteno-venous  aneurism  on 
the  one  hand,  or  for  the  soft  sigh  or  hum  of  venous  fulness,  or  of  aneurism  by 
anastomosis,  on  the  other. 

Arterio-vaioua  aneurism^  always  traumatic,  and  usually  preceded  by  signs  of 
fracture  at  the  base  of  the  skull,'  emits  a  very  loud  rasping  sound,  already  de- 
scribed, a 

Vejious  congestion  or  ocdusion  generally  comes  on  more  slowly,  and  is  not 
preceded  or  accompanied' by  any  smart  snap,  or  sound  of  breakage;  it  is 
marked  by  complete  noiselessness,  or  very  gentle  murmur,  and  by  a  more  com- 
pressible, softer  state  of  the  tumor,  and  of  tlie  pulsation.  The  ophthalmoscope 
may  in  some  cases  show  particularly  well-marked  venous  congestion,  and  full 
vortices,  but  the  instrument  is  not  always  available,  ownn^  often  to  rapid 
changes  occurring  in  the  media.  Puncture  of  the  tumor  with  a  fine  trocar 
might,  as  Mr.  Rivington  suggests,  reveal  the  venous  or  arterial  nature  of  the 
contents.  The  decision  as  to  whether  the  disease  is  in  the  orbit  or  in  the  sinus 
behind  it,  is  frequently  impossible,  unless  fracture  of  the  base  of  the  skull,  or 
certain  negiitive  signs  about  the  orbit,  be  present.  Some  conclusion  may,  per- 
haj«,  be  formed  from  the  different  forms  of  paralysis  of  the  ocular  muscles — 
such  symptoms  as  ptosis,  aud  internal  squint  trom  paralysis  of  the  third  nerve,* 
together  with  slight  or  no  impairment  of  vision.  Again,  cedema  of  the  eye- 
lids coming  on  early,  and  before  pulsation  is  felt,  if  its  advent  be  slow,  and 
unmarked  either  by  traumatism  or  any  sudden  sense  of  something  giving  way, 
is  a  sign  of  venous  obstruction ;  if  the  heart  and  large  ve^^sels  oe  not  mark- 
edly diseased,  the  evidence  is  in  favor  of  this  obstruction  being  indej>endent 
either  of  aneurism  or  of  rupture  of  tJie  artery  in  the  cavernous  sums.  Neverthe- 
less, it  must  be  confessed  that  many  paradoxical  cases  occur,  such  as  Vel|)eau  s,* 
in  which  both  eyes  were  affected,  and  in  which  compression  of  the  ri^ht 
carotid  stopped  pulsation  in  the  left  eye,  and  vice  versa^  a  condition  which 
that  author  and  Mr.  Holmes  have  both  endeavored,  but  without  success,  to 
explain.    Ligature  of  the  right  vessel  checked  pulsation  in  both  eyes  for  a 

'  Sol«DOe  and  Art  of  Surgery,  toI.  H.  p.  104. 

*  Probably  Dr.  Prothingham's  cue  (Amerioan  Journal  of  the  Medical  Bdenoes,  April,  1876) 
woa  of  this  desoription. 

'  Ijut  anirrisme*  art^rio-Telneax  do  sinoB  caTemenx,  par  M.  le  dootear  Delena.  See  alao 
Dr.  Mortoirs  paper  In  the  AmL'rican  Journal  of  the  Medical  Sclcooes,  July,  1870. 

*  Tlte  tamor  in  the  orhit  lies,  whtin  prefluut,  abore  aud  inalde  the  ejeball,  which  Is  generally 
prr«s«tl  outward,  ao  that  there  is  an  appearance  of  external  squint,  witlt  the  eye  looking  down- 
wnni :   rapid  loss  of  riaion  la  also  obaracteriatlo  of  disease  within  thu  orbit. 

*  Delens,  op.  oiU 
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time,  but  this  soon  recurred  in  the  right  eje,  while  the  left  waa  cured.  Nor 
have  we  the  means  of  diagnosing  certain  venous  conditions  of  the  caver- 
nous sinus  from  aneurism  of  tliat  part,  nor  from  similar  states  in  the  orbit. 
Indeed,  it  is  hardly  to  be  perceivecl  whence  such  means  should  come;  if  ob- 
structed veins  in  that  sinus  produce  pulsation,  tumor,  exophthahnos,  etc.,  those 
symptoms  will  arise,  wiiether  the  occlusion  be  produced  by  aneurism,  by 
rupture  of  the  artery,  or  by  thrombosis  of  the  vein.  Heuce,  oiKiintive  mea- 
sures should  not  too  readily  be  undertaken,  since  some  patients — those  of 
Erichsen*  and  Collard,  of  Berne,*  for  instance — recovered  ;  the  former  nearly, 
the  latter  entirely,  after  merely  exi>ectant  measures  and  regulation  of  diet. 

Treatment  of  Pulsating  Orbital  2«//wrs.— The  treatment  must  be  guided  by 
the  couclusions  formed  from  the  symptoms  just  detailed.  I  would  only  point 
out  that  compression  of  the  carotid  may,  in  every  form  of  the  disease,  annul 
pulsation,  even  though  no  aneurism  be  present ;  this  symptom  accompanies 
the  venous  turgeaence  due  to  thrombosis,  the  impulse  bemg  commmucated 
by  the  throb  of  the  artery. 

Expectant  and  medical  treatment  is  that  which  is  beat  adapted  to  cases  diag- 
nosed as  thrombosis  or  other  affection  of  the  veins.  Ice,  digitalis,  sparse 
diet,  absence  of  stimulus;  in  certain  cases,  iodide  and  bromide  of  potassium, 
with  ammonia ;  purgatives,  and  if  inflammatory  mischief  be  present,  means 
adopted  to  relieve  that  condition. 

GradiuUed  coynpression  upon  the  globe  and  orbit  may  bo  useful  in  the  same 
class  of  cases.  If  aneurism  be  present,  it  is  injurious.  Injection  of  ergot 
might  be  employed  in  cases  of  any  of  the  diseases  mentioned,  if  its  situation 
witnin  the  orbit  could  be  atioertained. 

Coagulating  injections  likewise  can  only  be  of  use  if  the  orbit  itself  be  the 
seat  of  disease. 

Galvano-puncture  may  share  the  same  remark,  with  this  addition,  that  a 
strong  or  prolonged  electric  current  can  hardly  be  conducted  through  any 
I>ortion  of  tlie  head  or  face  without  danger. 

For  all  true  forms  of  orbital  aneurism,  compression  and  ligature  of  the  com- 
mon  carotid  artery  are  the  remedies  par  excellence  ;  but,  as  in  other  parts  of 
the  body,  deligation  of  the  vessel  leading  to  an  aneurism  by  anastomosis,  is 
rarely  curative.  For  such  caso^^,  when  recognized,  vessels  iramefliately  lead- 
ing to  the  tumor,  such  as  the  facial  and  the  temporalj  have  lieen  tied,  but 
with  only  slight  and  temporary  benefit,'  while  deligation  of  the  common 
carotid,  after  an  interval,  cured  them  easily  and  quickly. 

The  following  table  shows  the  results  of  the  diiierent  modes  of  treatment 
employed : — 


Fonn  of  treAtnient. 

No.  or 

CBrtd. 

BeDBet«d. 

Loiiof 

Ucre- 

Died. 

Sabjeetcd 

CU«I. 

vUtOD. 

llered. 

treAtmcDt. 

EzpecUnt  and  medioal    . 

25 

5 

1 

1 

11 

7 

Direct  compression       «     . 

10 

•  • 

3 

•  i 

7 

Galrano-panolure  .     .     . 

2 

, , 

.  , 

,  , 

2 

Injection  of  ergot    .     ,     . 

2 

•  • 

•  # 

2 

Coa^nlatiug  inJeoUoa  .     , 

4 

2 

^  , 

1 

1 

Compression  of  cjirotid     . 

HI 

1* 

1 

1 

13 

Ligature  of  carotid  .     .     . 

44 

IS 

e 

7 

6 

G» 

4« 

Ligature  of  Tassel  in  orbit 

1 

I 

*  Warren,  loc.  elt.,  flrat  case. 


»  Op.  dt.  ■  Gazette  Medicale,  1866,  p.  321. 

•  Rirlngton  givet  two  idiopathic  cases  tlios  treated,  as  cured,  but  tn  one  of  tbeae  Tisioti 
lost :  in  the  other  uoiseft  in  the  he^d  continued, 

•  Thtt  cause  of  deatli  is  not  stated  in  one  ;  it  was   secondary  hemorrhage  in  two  ;  pjwmla  in 
two  :  cerebral  dislurbanct*  in  <nie. 

•  Three  of  these  were  curnd  :    1  by  injection  of  the  lactate  of  iron,  2  by  deligation  of  the  other 
carotid;  1  died  after  gaWano-puncture. 
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I  have  uot  wished  to  alter  these  numbers,  gathered  from  Mr,  Rivuigton's  j 
paper,  by  the  additiou  of  the  only  case  publiahed  since  it  was  written. "  TliU^J 
was  Von  Neiden's*  case ;  pressure,  continued  for  ten  weeks,  failed ;  ligature^^H 
of  the  carotid  curcil.  ^^ 

Relapse  occurred,  or  threatened,  on  the  other  side,  in  one  case ;  the  condi- 
tion was  successfully  treated  by  the  adminiBtration  of  digitalis,  local  com- 
pression, and  the  application  of  ice. 

RelapBe  on  the  same  side  occurred  eight  times,  six  of  the  cases  being  trau- 
niiitic ;  subsidence  took  place  in  one  idiojiathic  case,  and  in  two  of  the 
traumatic  ca^es.  In  two  American  cases,  both  carotids  were  tied,  and  in  a 
third  (Frothiiigham),  after  partial  relapse,  the  s^pongy  remains  of  the  tumor 
were  «iissc*ctcd  out.  Since  relapse  is  most  fi-equcnt  m  traumatic  cases,  it  is 
probable  that  the  condition  arises  from  arterio-venous  aneurism ;  or,  perha 
that  both  carotids,  or  one  carotid  and  a  branch  from  the  other,  commuuica 
with  the  sac  of  an  aneurism  behind  the  orbit 

Ligature  in  the  orbit  of  an  artery  feeding  an  orbital  aneurism  can  only  be 
employed  in  very  exceptional  circumstances.    The  case  so  treated  bv  Mr.  Lau»- 
downe  resulted  from  a  wound  of  the  up|tcr  eyeliil,  which  was  followed  by 
ooDsecutive  traumatic  aneurism  of  the  mjured  vessel 

Carotid  Aneurism. — Carotid  aneurism  has  been  said  to  be  more  common 
in  women  than  in  mou;  but  this  is  an  error.  I  iind  in  Pilz's  tables,  to  be 
quoted  immediately,  88  cases  of  this  disease ;  of  these,  o5  were  in  men  and  28  in 
women,  the  sex  in  5  not  being  stated.  The  extenu\l  branch  is  atfected  in  T  per 
cent  of  the  cases  of  carotid  aneurism ;  the  internal  in  about  5.75  per  cent.  The 
very  large  proportion  of  87.26  per  cent  belongs  to  the  primitive  trunk.  The 
most  usual  point  for  the  api>earance  of  the  tumor  is  the  bifurcation,  but  it  ma;  ' 
also  have  its  seat  quite  at  the  lower  part  of  the  neck,  immediately--  above  the^ 
clavicle.  For  reasons  which  will  appear  shortly,  I  prefer  to  divide  these 
eases  into  those  of  high  carotid  aneurisiriy  to  be  now  inveij-tigated,  and  of  low 
carotid  aneurism^  which  can  be  better  discussed  with  subclavian,  innominate, 
and  aortic  aneurisms,  under  the  category  of  anmrisrn  at  (he  root  of  the  ruck. 

Aneurism  of  the  carotid  artery,  at  or  near  the  bifurcation,  lies  between  the 
trachea  and   the  stemo-mastoid  muscle,  and  is  so  easy  of  diagnosis  that 
nothing  on  that  subject  need  be  said  here;*  but  the  surgeon  sihouUl  be  awardi 
that  a  tertain  nonnal  increase  in  the  size  of  the  artery,  junt  at  its  division,  isJ 
especially  in  women,  not  very  unusual,  and  that  this  expansion  may,  as  &gm 
advances,  become  more  conspicuous,  either  from  the  loss  of  subcutauei^us  fatj 
frequent  in  elderly  females,  or  from  real  enlai^ement,  which  may  not,  howJj 
ever,  pass  the  limits  dividing  disease  from  mere  peculiarity-  of  form.    HenceJ 
a  pulsating  tumor  at  this  jiart  of  the  female  neck  .should  not  be  at  onc^ 
itnisidered,  Ktill  less  treated,  as  aneurismal,  more  especially  if  it  have  been 
discovered  through  accident,  by  touch  or  sight,  or  have  been  merely  observed 
by  some  third  person,  the  patient  expenencinc  no  paiiiful  or  obstructive  j 
symptoms.    The  rule,  in  such  a  case,  is  to  carefiuly  watch  the  tumor,  and  toj 
measure  it  by  compasses  or  other  means,  from  day  to  day,  or  week  by  week.] 
If  it  be  stationary,  and  no  pressure  symptoms  arise,  surgical  interference  is 
unnecessary,  or  may  at  least  be  postponed. 

Case  XVII.— I  was  consulted  in  November,  187S,  by  MrB.G.,  aged  62,  on  aocoDntJ 
of  a  pulsating  tumor  on  the  right  side  of  her  neck,  which  gAve  her  no  inoonvenienee, 
and  bad  first  bet;u  observed  by  her  husband.     There  waa  no  hidtory  of  injury,  and  the 

>  Zettirhrift  fOr  praktiscb.  Uediiin.  No.  47.  | 

'  Cortain  points  of  diflvrtMitial  diagnosis  between  this  disease  and  certain  cjfta  of  th»  neek,  ■!• 
giTen  at  p.  Sdik 
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lady  was  in  perfect  health,  but  of  late  had  grown  considerably  thinner.  There  was  very 
risible  pulsation  on  a  level  with  the  thyroid  cartilage ;  at  each  systole  the  tumor  looked 
neariy  the  size  of  a  pigeon's  egg ;  the  pulsation,  which  was  markedly  expansile,  ceased 
on  compressing  the  carotid  below.  To  the  touch,  a  rather  considerable  dilatation  of  the 
artery  was  evident,  but  not  as  great  as  it  appeared  to  sight — some  of  the  expansion  being 
certainly  venous,  probably  from  pressure  of  the  dilated  part  of  the  artery  on  the  jugular 
veio.  I  carefully  measured  the  limits  of  expansile  pulsation,  and  watched  the  case 
dosely  during  a  fortnight,  and  in  that  time  found  no  change  whatever.  Relaxing  my 
vigilance,  I  saw  the  patient  then  onlyfrom  time  to  time.  In  February,  1879, 1  happened  to 
meet  at  her  house  her  younger  sister,  who  told  me  that  previous  to  her  marriage,  which 
hi^>peDed  just  before  she  was  twenty,  my  patient  had  been  very  thin,  and  she  (the  sister), 
with  others,  had  often  noticed  a  great  beating  on  the  right  side  of  her  neck,  and  that 
the  spot  looked  then,  as  far  as  she  could  remember,  exactly  the  same  as  it  did  at  the 
time  of  speaking.  After  marriage,  and  until  lately,  the  lady  had  been  considerably 
rioQter,  and  it  is  likely  that  the  increased  emb<mpoini  overlay  and  concealed  the  pul- 
■uion. 

While  avoiding  unnecessary  interference,  we  are  to  remember  that,  if  the 
tumor  be  increasing,  no  time  should  be  uselessly  lost ;  the  growth  is  in  this 
situation  usually  rapid ;  nor  is  there  very  much  room  to  spare.  Such  aneur- 
isms tend,  as  a  very  general  rule,  upward,  yet,  combined  with  growth  in  that 
direction,  a  certain  downward  extension  may  also  occur.  If  in  growing  the 
tumor  come  to  cover  the  trunk  of  the  artery,  the  difficulties  and  dangers  of 
treatment  are  enormously  increased. 

Many  of  the  resources  of  surgery,  useiul  in  other  situations,  are  inapplicable 
to  carotid  aneurism.  Coagulating  injections,  and  even  ^Ivano-puncture, 
would  be  dangerous  in  this  place,*  The  parenchymatous  injection  of  ergot 
might  be  tried  by  one  who  had  faith  in  it;  and  direct  pressure  by  means  of  a 
Uuss-like  instrument  of  a  horse-shoe  shape — a  somewhat  modified  Signoroni's 
tiynmiquet — might  be  employed  if  the  aneurism  were  small  and  firm.  But,  in 
troth,  our  means  of  attack  are  almost  limited  to  proximal  pressure  and 
ligature. 

There  is  no  doubt  that  indirect  pressure,  combined  or  alternated  with  the 
direct,  may  cure  a  certain  class  of  aneurisms  of  the  neck,  as  also  of  the  orbit. 
The  compression  may  be  in  part  instrumental ;  thus,  for  instance,  a  Cole's  com- 
pressor may  be  used  with  the  hand.  Mechanisms  carrying  movable  arras  (adap- 
titions  of  Carte's  instrument  to  the  neck)  generally  disappoint  both  surgeon 
■nd  patient.  Digital  compression  is  much  more  bearable,  and,  in  truth,  if  a 
«afficient  stafl:'  can  be  mustered,  is  much  more  easily  efiected.  The  place  where 
the  least  amount  of  force  exerts  the  greatest  influence,  is  the  carotid  (or  Chas- 
•ignac's)  tubercle,  as  the  transverse  process  of  the  sixth  cervical  vertebra  is 
calfed.  Generally,  pressure  on  any  part  of  the  vessel  produces  after  a  time 
Tertigo,  tinnitus  aurium,  faintnese,  and  a  sense  of  sickness.  This  is  generally 
ittributcd  to  disturbance  of  the  cerebral  circulation,  but  I  believe  wrongfully. 
It  seems  to  me  that  interference  by  compression  with  the  sympathetic,  perhaps 
tlso  with  the  |)neumoga8tric  nerve,  is  more  likely  to  be  the  cause  of  the  un- 
pleasant sensations.  After  a  certain  number  of  sittings  the  parts  become 
accustomed  to  the  manipulation,  and  the  unpleasant  symptoms  diminish. 

Another  mode  of  compression,  that  of  Rouge,  may  be  substituted  for,  or  may 
alternate  with,  that  just  described ;  to  efi^ect  this,  the  patient's  head  must  be 
80  placed  to  relax  the  stemo-mastoid  muscle,  on  one  side  of  which  the  surgeon 
places  his  thumb,  on  the  other  his  finger;  then  insinuating  them  behina  the 
muscle,  he,  as  it  were,  pinches  the  carotid  between  them.  The  manceuvre  is 
best  and  most  easily  carried  out  some  distance  above  Chassaignac's  tubercle; 

*  The  gas-bubbles  and  tar-like  fluid,  described  at  p.  415 ,  might  act  iDJariously  ou  the  brain. 

VOL.  m. — 82 
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it  fatigues  the  hand  rapidly,  but  obviates  the  troublee  which   patien 
often  experience  when  tne  vessel  is  compressed  again:«t  the  spine, 
with  the  best  precautions  it  will  be  impossible,  while  the  patient  is  couftcion 
to  prolong  tlie  HittingH  very  nuich,  or  to  let  them  follow  each  other  rapidlyj 
Thua,  in  orbital  aneurism,  the  pressure  in  the  three  successful  cuse«  Vitxa  usedi 
in  one  case  (Oioppi)  for  a  minute  or  two  at  a  time;  in  another,  for  alxiut  five; 
minutes;  and  in  the  third,  from  twenty  to  thirty  minutes  a  day.   In  there 
few  cases  of  success  in  i-arotid  aneurism,  from  ten  to  iitYeen  minutes'  pres^ur^ 
wurt  (if  I  read  the  accounts  correc^tly)  the  utmost  that  could  be  borne.     The 
rapid  method  is,  of  course,  open  to  the  surceon ;  but  he  mubt  remember  tha 
this  method  may  require  from  one  to  many  hours' aniesthcsia;  he  may,  during; 
6uch  treatment,  have  great  difficulty  in  distinguishing  between  the  causes  S} 
syncope  or  asphyxia  that  may  Ix?  due  either  to  tlie  direct  effect  of  the  aniesthctiCi 
to  cutting  oft  a  part  of  the  blood-supply  to  the  brain,  or  to  failure  of  the  heart 
or  lungs  through  pressui*e  upon  the  pneumogastric  and  symjmthetic  nerves;. 
Such  pi-essure,  while  the  patient  is  under  the  influence  of  any  anflesthetic, 
can  hardly  be  free  from  danger.      Pressure  is  rej^orted   to  have  been  suo* 
cesHful  in  six  cases;  of  tliese,  thiiee  were  tniumutic.    Of  the  others,  I  maysa' 
that  one  oi.*currinp  in  a  rather  lean  old  lady  (reported  as  greatly  benetited, 
but  afterwards  relaj^sed),  was,  to  m^^  mind,  not  an  aneurism,  but  one  of  those 
not  abnormal   enlargements  at  the  bifurcation  alread}'  mentioned.     It  is 
quite  imTHirtsiUlc  to  ascertain   the  number  of  cases  in  wliich  pressure  has 
beett  used  and  failed— and  a  pi*oportiou  or  percentage  of  its  effects  is  the 
fore  unobtainable. 

The  proximal  ligature  for  high  carotid  aneurism  is  the  form  of  operation 
to  be  chosen,  and,  when  possible,  one  would  elect  to  tie  the  vessel  shortly 
below  it*i  fork;  but  in  some  cases  the  position  of  the  sac  leaves  no  choice — 
the  vessel  must  bo  taken  up,  if  at  all,  lower  down  in  the  neck  ;  the  two  forms 
of  operation  are  termeil  respectively  "above"  and  *' below''  the  omo-hyoid. 
The  former  is  the  easier,  and  is  thus  performed. 

Ligation  of  Carotid  above  Onto-hyold. — Tlie  patient,  being  etherized,  should 
have  a  rather  thick  pillow  place*!  under  the  shoulders,  but  none  xmder  the 
head,  which,  falling  back,  renders  the  middle  part  of  the  neck  prominent; 
the  face  should  be  slightly  turned  towaixls  the  unaffected  side.'    The  sur 
geon  feels  about  midway  between  the  clavicle  and  the  ear  for  the  edge  oft' 
stemo-mastoid  muscle,  and  makes  there  an  incision  about  two  and  one-ha 
inches  long,  so  placed  that  it^  middle  shall  be  on  a  level  with  the  crico 
cartilage.    This  iniMsion  may  go  at  once  thmueh  the  platysma  and  lascia, 
but  if  this  latter  structure  be  not  then  divided  (the  muscular  fibres  of  the 
stemo-mastoid  not  being  iu  view)  the  knife  must  be  drawn  down  the  track 
again.     In  d<)ing  this,  it  is  well  to  spart;  any  large  vein  (the  external  jugular       . 
Bometimes  crosses  here),  or  to  tie  it,  if  divided,  at  both  ends.    The  ofierator'O^H 
finger  will,  if  the  fascia  have  been  sufficiently'  incised,  very  easily  tuni  tlie^H 
stemo-mastoid  outward,  and  then  will  be  seeu  the  omo-hyoid,  which  can 
generally  be  pressed  inward  without  using  the  knife;  or  the  fascia,  on  its 
outer  edge,  may  require  some  dissection.      These  two  muscles,  with  the 
other  soil  })arts,  are  now  to  be  held  respectively  inwanl  and  outward.     On 
looking  into  the  wound,  the  operator  sees  the  yellow,  fat-charged  fascia,  one 

1  Onc«  or  twiofl  I  have  found  my  AftBisUnU  fnroing  the  patlent't  chin  far  over  to  tb«  opposite 
shonlcler;  thU  emharraaMW,  as  it  canseft  the  Rtemo-maatoM  tooTtrrlie  the  artery:  the  chin  AhoaUj 
he  kept  about  midway  between  the  acromion  and  the  epUternal  notch  of  the  oppiieite  side, 
may  add  here,  that  iu  certain  aueuriamal  cases  (aortic  and  iuuomiuatv)  the  etherijed  pi 
cannot  hreatlie  while  the  head  is  thrown  1>ack  ;  t)ie  anieHthetitcr  is  obliged  to  insist  on  fael 
it  forward,  and  the  oi>eratnr  has  to  get  nt  the  Teasel  under  very  trying  cirrnmstancWt  slan 
that  pasture  it  lies  much  deeper,  and  the  ramus  uf  the  Jaw  la  terribly  in  the  way. 
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part  of  which  covere  the  vessel  (tsheuth),  utiil,  running  obliquely  through  it, 
u  quantity  of  veins,  which  should  be  iivoidc*!'  hy  J^Ial■ing  the  finger  iu  tho 
depth  of  the  wound,  and  finding  the  pulse  of  the  carotid  at  u  place  free  from 
venous  coinpliaition.  Here  a  bit  of  the  faseiiil  shejith  should  be  pinched  up 
on  tlio  fn>nt,  inner  aspect  of  the  vessel,  a  little  hole  inude,  the  director  passed 
in,  the  eafety  of  the  dcscendens  noni  nerve  verified,  the  sheath  slit  far  enough 
to  let  the  naked  artery  be  seeu,  and  the  needle  passed  from  without  inward. 

A  few  words  about  the  nerves.  The  desceudeus  noni  lies  at  this  place,  on 
the  outer  as[ieet  of  the  sheath,  and  will  mrely  be  endangci-ed  if  that  stnictupe 
be  opened  aa  above  described ;  but  it  is  well  to  see  that  it  i»  out  of  the  line 
taken  by  the  director;  if  its  absence  there  be  verified,  it  need  not  be  hunted 
up  elsewhere.  The  pncumogastric  nerve  lies  in  the  interval  between  the 
artery  and  vein  in  the  buck  jiart  of,  but  not  loose  iu,  the  sheath  ;  each  of  the 
vessels,  as  well  an  the  nerve,  has  a  compai'tment,  wtrongly  walknl,  to  itself, 
wliile  the  sympathetic,  behind  the  sheath,  is  also  separated  by  a  thick  fascia 
from  the  vessels.  If  these  anatomical  positions  be  maintained,  both  nerves 
are  sale.*  Young  operators  are  sometimes  made  anxious  and  embarrasse^l  by 
unnecessary  cautions,  j'et  sometimes  the  parts  do  not  quite  maintain  their 
proper  positions;  hence  it  is  well»  before  tightening  the  ligature,  to  me  that 
It  incluues  the  artery  only. 

Ligation  of  Carotid  below  Omo-hyoiiL — The  low  operation  also  requires  an 
incision  about  two  and  a  half  or  three  inclies  in  length,  along  the  inner  margin 
of  the  stenio-mastoid  ;  it  may  extend  from  just  below  the  level  of  the  ericoi^l 
cartilage  to  an  inch  or  half  an  inch  above  the  sterno^?lavicular  joint.*  The 
fascia  may  be  freely  divided  and  the  muscle  turned  outward  ;  judging  from 
my  own  experience,  it  can  very  rarely  he  ncceHsury  to  sever  it^  sternal  origin. 
\Vhen  this  nas  been  done^  much  caution  in  the  use  of  the  knife  is  advi.sahle. 
Many  veins,  much  engorged  if  there  be  dj'spiicea  (sometimes  the  anterior  jutr. 
ular  lies  here),  meander  m  this  space  ;  they  and  the  loose  fascia  can  generalFy 
be  pushed  away  with  the  finger  until  the  onio-hyoid  is  seen.  Along  Uie  inner 
bower  of  this  muscle,  as  it  lies  on  the  stemo-hyoid,  a  lew  touches  of  the  knife 
are  requin-d  in  onler  to  allow  of  its  beiiii^  drawn  uimaiMl  and  outwanl ;  the 
finger  and  a  blunt  hook  will  now  turn  and  hold  the  outer  edge  of  the  sterno- 
hyoid inwanls.  The  sheath,  avoiding  the  descendens  noni,  is  to  be  opened 
and  the  ligature  passed  as  in  the  higher  operation.*  The  unaccustorae<l  ope- 
rator shouhl  be  prepared  for  having  to  go  very  deep,  especially  on  the  left 
side,  where  the  ve^isel  seems  almost  to  lie  m  a  pit. 

After  deligation  of  the  vessel,  the  size  of  the  aneurism  may  not  much 
decrease,  and  pulsation,  although  arretted,  may  return  after  a  very  short  time. 
This  results  chiefly  from  the  very  free  communication  of  the  vessels  of  the 
two  side^  at  the  base  of  the  brain.  Blood  tinds  its  way  thrciuffh  the  circle  of 
Willis  into  the  internal  carotid  of  the  afiected  side,  and  to  that  part  of  the 
common  trunk  which  lies  above  the  ligature,  thence  into  the  external  carotid, 

*  I  have  gfiiitfrally  seen  here  a  rery  fnU,  turgid  vein,  the  superior  thyroid,  coming  obliquely 
from  the  iarynx  to  the  interna]  jagular;  it  ftouietimAs  runn  bnforM,  more  oftt^n  liehind,  tlie 
carotid.  I  Buppoae  it  is  the  effect  of  thu  anesthetic,  which  causes  this  to  swell  to  the  slxe  of  a 
c«dar  pencil 

*  Pill  (Zur  Ligatnr  der  Art.  carot.  comm.,  Langenbcok'a  Archiv,  Bd.  \x.  S,  399)  says  that  the 
vagus  has  probably  never  been  included  in  the  ligature,  bat  that  a  piece  has  been  cut  out  of  it ; 
but  that,  on  tbe  other  hand,  the  sympathetic  nerve  has  been  tied  with  the  vessel.  Neither  uf 
thu  cases  to  which  he  refers,  was  one  of  simple  deligation — the  former  extirpaliun  uf  a  tumor,  the 
latter  a  complicated  deligation  of  several  arteries  for  secondary  hemorrhage. 

■  The  length  uf  the  patient's  neck  and  the  poeition  of  the  aneurism  cause  some  slight  variation 
in  placing  the  incision. 

*  It  is  well  to  say  that,  in  operating  on  the  right  side,  more  especially  if  a  ligature  which 
divides  the  inner  vascular  coats  be  used,  the  artery  should  not  be  attacked  too  low.  The  only 
oaae  of  fatal  secondary  hemnrrha^c  whii.'li  I  have  ever  had  In  this  operation,  followed  the  liga- 
tion of  a  carotid  with  (.<atgut  close  above  the  stemo-clavicular  joint. 
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and  BO  to  the  fece  and  parts  outetide  the  Rkull.    The  operation,  however,  having] 
relieved  the  blood-pressure,  and  tlie  current  being  very  indirect,  coagulatiouJ 
tliough  Etlower  than  in  arteries  whose  branches  anastomose  by  lees  ptttenf^ 
comninnication,  neverthelesi*  takes  place.    The  nearer  to  the  bifurcation  is 
the  oj)ening  between  sao  and  artery,  the  slower  cateris  paribus  is  solidification- 
I  u»e  the  words  ''  other  thiu^  equal/'  becau^  a  large  aneurism  with  a  small 
mouth  consolidates  more  quickly  than  a  small  one  with  a  large  orifice. 

Betbre  going  on  to  study  the  mortality  of  tyin^  the  common  carotid  artery,; 
it  is  nece88ary  to  consider  its  eftects  u[>ou  the  bram.     On  thiB  subject  we  have^ 
u  variety  of  tables,  which  vary  considerably ;  I  will  place  their  results^ 
their  chronological  order; — 

Whole  DamtMr        C&*(>«  ktlradsd  with  Pm* 

of  CBM*.  e«r*br*i  conplleAtion«.        caoL 

Norri*> 138  30  21, 

ElimuiDU* 213  47  22. 

Pilx* 482  IM  32. 

;               Ufbrt* 241  73  30. 

I               Wxeth* 789  53  6.7 

Tlie  death-rate  of  those  affected  with  such  symptoms  varies,  in  these  several 
authorities,  from  56  to  73  per  cent. 

When  we  consider  the  marvellous  freedom  of  circulation  in  the  brain,  and 
remember  that  it^i  tissue  must  be  saturated  with   nutritious  fluid   alwaya, 
migrating  from  the  vessels,  quite  sufficient  to  last  until  the  momentary'  local' 
iinanniu  has  passetl  away ;  and  when  we  reflect  that  in  consequence  of  hemor- 
rhage at  distant  parts,  or  from  other  cause,  complete  syncope  and  coma  often 
must  render  the  braui  all  but  bloodless  for  lengthened  periods  without  per-] 
nmnent  ill  results,  it  is,  I  submit,  iinjx)S8ible  to  attribute  these  alleged  cer^j 
hrul  efl'ects  to  lUe  obstruction  of  one  only  out  of  four  large  streams  That  supply 
tlie  organ.     This  view  is  greatly  corrtjlK>ratod  by  certain  cases  in  whic'b,  one 
carotid  being  already  plugged,  the  other  has  been  tied;  and  still  more  by  29 
cases  recoixled  by  Pilz,  in  which  one  carotid  was  tied  a  certain  time  atlerthat 
on  the  other  side  had  been  ligatured.     Of  these  patients  8  died,  21  recovered. 
Among  the  fatal  cases  is  one  (Longmorc)  of  gunshot  injur}',  which  apj>ear8  to- 
have  Ikh;u,  mthcr  than  the  operation,  the  immediate  cause  of  death.    (Jcrebml 
disturbance  otcurrod  in  but  live  of  these  cases.     Wyeth  records  33  tiises  iu 
which  both  carotids  were  tied  at  intervals  varj'ing  from  three  days  to  six 
years  (iu  one  case  of  gunshot  injui^  both  vessels  were  tied  simultaneously). 
Of  these  cases  9  only  died,  five  of  the  deaths  occurring  in  cases  of  gunshot 
wound  and  hemorrhage,  and  the  tatal  result  being  due  to  the  injury  rather 
than  to  the  ofKjration.     8o  low  a  death-rate  shows  that  cerebral  anaemia  cau. 
hardly  be  pr<xiuce<l  by  tying  a  Kingle  caixitid.     Tlie  same  thing  is  shown  by 
the  case  of  Dr.  Smyth,  who,  54  da3's  after  tying  the  right  carotid,  ligaturm! 
the  vertebml  on  the  same  side;  yet  no  brain  symptoms  were  observed.    Ko6«i,i 
too,  tied  the  right  carotid  of  a  patient  who  alter  death  was  found  to  have^ 
the  left  carotid  and  right  vertebral  obliterated;  during  the  six  days  of  his 
survival,  the  brain  was  nourij^hed  thmugh  the  letl  vertebral  alone.     In  no 
instance  of  tying  the  inntnninate,  whicJi  oj>emtion  cuts  otY  all  the  right 
blot)d-BUpply  of  the  brain,  have  cerebral  symptoms  been  observed.    We  must^ 
therefore,  seek  some  otijer  cavise  for  the  large  ^tercentage  of  brain  complica- 
tions ascribed  by  some  authors  to  carotid  deligation.    I  believe  it  may  be] 

>  I  exeludt*  the  distal  method  unrl  deligfttinns  andertaken  for  the  cure  of  cerebral  afTrctions. 
'  r)(!ft  pffetA  produilsaur  I'L'Qci'phAle  par  robUtiTatlon  des  vaUseaux  qui  s'y  distiibnunt.    Parifi, 
18t)0.  I 

*  Arehi»  fur  kliniaohe  Chirurgio,  Bd.  ix.  S.  257. 

*  Oaiette  HebdomAdaire,  1364  aod  1868. 

*  Eaaayi  in  Surgical  Anatmuy  ami  Surg«r/,  p.  120.    This  author  spvaksof  delirium,  oonml* 
■ions,  and  other  flight  cerebral  aytnptoras  as  occurring  in  18  other  caaes.  J 
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accepted  that  a  very  large  niajoi'ity  of  the  casein  in  which  RO-<'ane(l  cerehral 
eyruptoms  Ixave  supervoncxl  tmin  the  wjvonth  to  the  tvnth  (hiy,  or  later,  were 
ca.<eti  of  pyfemia — Uk  malady  which  twoiity-five  or  thiity  yeuit  ago  wan  hut 
little  understood.  Some  of  thv  deaths  may  have  been  due  to  deta«.*hmeiit  of 
minute  portions  of  eU^t,  Pilz  infers  from  the  small  number  of  deaths  when 
l)Oth  carotids  have  been  tie<l,  thait  tlie  hriiiii  trouhk-,  wh«n  one  only  is  ligatured, 
may  Ix;  due  to  a  want  of  balani'e  in  the  circulation.  However  tldn  may  Ix*,  it 
cannot  l»e  denied  that  deligation  of  one  caixjtiil  is  sometimes  followed  by  cere- 
bral disturbance,  a  fact  whei-eou  Le  Fort  founded  his  recommendation  to  tie, 
whenever  possible,  the  external  rather  than  the  common  t-amtid.  Xo  doubt 
this  advice  is  in  acconhmce  with  thone  sound  surgical  principles  which  w^auld 
forbid  a  large  operation  when  a  smaller  one  would  buthce,  and  a  possible  com- 
plication, however  remote,  might  be  avoided.  Dr.  Wyeth'  has,  of  late,  even 
more  strongly  eni{>haAized  this  view,  and  has  supporte<l  it  by  numbers,  finding 
that  the  deatli-rate  of  t^nng  the  external  (jar<)ti«l  is  only  r^mr  an<l  a  half  pier 
cent.  It  must,  however,  be  pointeil  out  that  eases  ol'  aneurism  suitable  for 
this  deligation  must  be  very  rare:  in  91  ctises  of  this  procedure,  aneurism 
(described  as  being  in  the  parotid)  is  given  but  once  as  the  cause  of  oj>ei'ation. 
The  statistics  of  carotid  deligation  for  aneurism,  have  been  collatetl  by 
Norris  (38  cases),  Pilz  (8t>  eases),  and  Wyeth  (KM)  eases);  but,  for  the  purpose  in 
hand,  none  of  these  coUeetions  can  be  accepted  without  some  examination  and 

(sifting  of  the  materials,  since  many  of  the  cases  belong  to  a  categor}*  already 
studied  as  orbital  aneurism,  or  to  that  of  cirsoid  aneurism;  and  since  some  of 
them  are  examples  of  mistaken  diasjnosis.     We  will  take  cjirotid  aneurism, 
properl}'  rec^ognizeil,  excluding  all  other  ceases ;  nor  will  it  l»e  netressary  to  I'cfer 
more  particularly  hert!*  to  the  work  of  older  comijilei-s,  since  their  tables  are 
inclutled  in  the  more  modern  record  of  Mr.  IVyetli.'    I  have  sepjirated  exam- 
ples of  aneurism  from  the  rest,  and  have  added  one  or  two  other  cases.    Thus 
■  are  collated  of  (leligations  of  the  common  <^arf)t.id  artery  for  aneurism  of  that 
I  vessel,  or  of  a  branch  (exclusive  of  orbital  or  int(*a-ei*auial  disease),  ca.ses,  107; 
I  recoveries,  77,  or  71.r't>  per  cent. ;  deaths,  27,  or  25.23  per  cent. ;  doatlis  from 
independent  causes,  3,  or  2.8  per  cent.* 

The  causes  of  dea.th  may  be  stated  thus : — 

i  pliice  not  mentioned  .•«..•  6 
Hemorrhage  4  from  sue 2 

(from  site  of  ligature         ...•..! 
Inflamnmtioii,  Buppuration,  or  rupture  of  aaC   •         •         ■         •         .4 
Kxlmustion     .........•.! 

Pyaemia  ...........2 

InHani Illation  of  lung •         .     1 

Cerebral  complications    .........     8 

Nut  btated^ 4 


» 


I 


>  Op.  olt,>  p.  132. 

■  ^nbtractiDg  8  of  the  cases  given  hy  Pilx,  we  have  7R,  of  which  55  ended  in  cnre  and  23  in 
death  ;  of  these  deaths,  2  are  unrelated  to  either  the  aneurism  or  the  operation  (caoaea,  cancer  of 
rectum,  and  general  atheroma).  Thus  tlie  true  life-rate  and  death-rate  in  the  78  casee  are  aa 
follows:  Recovered,  55,  or  70.5  per  cent.;  died,  21,  or  27  per  cent.;  died  from  independent  causes, 
2,  or  2.5  per  cent. 

*  Dr.  WyetU'9  collection  of  operationi*  amounts  to  the  astonishing  number  of  789.  It  is,  I 
think,  to  be  regretted  that  his  table  it  arranged  only  according  1o  the  alphabetical  sequence  of 
the  operator's  names.  Form  of  ditfeasc  or  injury,  mistaken  diagnoniH,  and  chronology,  are  thus 
uegl«»cted,  and  the  oases,  being  lumped  together,  require  much  sifting  and  examination  previous 
to  being  used.  Of  his  789  cases,  328,  or  41  per  cent.,  provfMl  fatal,  a  ratio  much  too  high  for 
anenrisms,  and  muolt  too  low  for  gunshot  or  other  severe  Inluries. 

*  These  nnmlMTs  include  eight  distal  deligations  for  carotid  aneurism,  but  none  for  innominate 
or  aortic  aneurism. 

*  Tlie  numlH-r  of  d<*allis  njipetirs  greater  than  that  given  above,  Itecause  two  i;As<*s  nppear 
under  headinp'  of  Imth  hcniiHrrhage  frum  sac  nnd  rupture  of  sac.  Pilz  records  12  deaths  fiom 
bemnrrh.ig**-  ^i<-i  ^  from  the  sac,  1  frum  point  of  ligature,  2  site  not  stated. 
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In  consMering  the  deaths  from  hemorrhage,  we  must  distinguish  clearlv 
between  those  meeiliiigs  which  spring  from  the  site  of  deligation  and  lho6e 
which  arijse  from  the  tiac.  It  ii  a  pity  that  this  distinction  is  not  made  in 
"Wyeth'd  table.  But  I  have  been  able  to  procure  fuller  infomxation  in 
many  cases.  ThuH,  in  all  the  107  deligjitions  for  ciirotid  aneurism,  blee<]ing 
occurre<l  but  twice  from  the  site  of  ligature  alone,  and  once  from  that  place  anu 
from  the  sac  simultaneously.  This  distinction  is  important,  because,  in  a 
certain  projwrtion  of  cjises  which  must  stand  on  the  fatal  side  of  the  lift,  the 
operation  ati'eeted  the  result  neither  one  way  nor  the  other:  the  aac  continued 
to  grow,  and  ultimately  burst,  just  a»  though  no  oj>eration  had  been  j^er- 
fonneil.  It  apjwars,  then,  that  we  may  accept  a  little  over  25  per  cent^  as 
having  l>een  the  mortality  of  this  of»eration  up  to  the  present  time,  but  it  is 
probaBic  that  the  unraediato  future  will  diminish  this  projortion  very  con- 
sidorahly. 

The  M  operation  for  carotid  aneurism  was  advocated  by  Mr.  Syme  as  even 
the  best  primary  pn)oedure;  but  the  vessel  is  badly  placed  anatomically,  since 
it  is  difficult  or  impossible  to  command  the  circulation;  and  any  surgeon  who 
reatls  the  account  which  Mr.  S}Tne  gives  of  his  openition  (a  traumatic  case), 
will  hardly  be  induced  to  follow  that  eminent  surgeon's  example.  If,  how- 
ever, the  Ilunterian  oiteration  have  failed,  and  the  aneurism  continue  to  in- 
crease, the  old  method  may  be  nnvctised  with  comparative  facility,  since  the 
ligature  obstructs  the  artery  sn&ciently  to  make  it  safe.  This  has  been  done 
twice  in  America,  and  quite  lately  in  London,  by  Mr.  Morris.^  l^o  difficulty 
was  exi>erienced  in  the  operation. 

Ankurism  op  the  Vertebral  Artery. — This  is  always  traumatic,  follow- 
ing inmctured  wounds  (stabs)  at  the  f^ide  or  back  of  the  neck,  or  more  rarely 
btulet-wounds.  No  instance  of  spontanecMis  uiieurism  has  been,  as  far  as  1 
know,  recorded.  Although  rare,  22  wounds  and  aneurisms  of  the  vertebral 
artery  have  l>een  collected.*  The  usual  place  of  ityurj'  is  between  the  fir*t 
antl  second  vertebne,  where  the  vessel  maK€*a  its  turn  to  pass  outwards  to  the 
foramen  in  the  wider  tninsverse  processes  of  the  former  bone  ;  but  in  two 
casi^s  it  was  between  the  second  and  third  vertebra? ;  in  one  between  the  fourth 
and  fit^h  ;  and  in  one  (Kocher's)  between  the  fifth  and  sixth. 

Of  great  surgioaL  interest  is  the  dia^osis  of  these  cases,  the  difficulties  of 
which  will  be  at  once  apparent  when  it  is  stated  that,  in  more  than  half  of 
the  recnnied  coses,  viz.,  iu  12,  the  disease  was  mistaken  for  aneurism  of 
some  branch  of  the  carotid ;  and  that  in  11  cases  that  vessel  was  tietl,  while 
in  one  the  inferior  thyrf)id  was  supposed  to  l>e  the  wounded  vessel  (Maison- 
neuve),  and  tied  first;  but  aftenvardt*,  since  bleeding  did  not  cease,  the  ver- 
tebinil  also  was  li^atuwHl. 

The  situation  ol  the  wound  helps  but  little  in  the  diagnosis ;  in  most  cases 
this  has  been  near  the  skull,  and  about  an  inch  behind  the  mastoid  procera;! 
hence  the  surgeon  is  very  likely  to  attribute  the  bleeding  or  the  aneurism  to 
the  occipital  artery,  or,  if  the  injury  be  lower,  to  the  ascending  cervical.  In 
certain  other  cases,  the  pcnetnitiug  wound  bus  passed  through  quite  diftercnt 
jiarts,  namely,  "  mouth''  (twice),  "  cheek,"  at  "the  angle  of  the  jaw,"  "under 
the  ear,"  etc.,  M'here  certainly  a  branch  of  the  carotid  would  apj>ear  to  be 
more  exposed  to  injury  than  the  vertebral.  Since,  then,  situation  of  the 
wound  gives  no  certain  indication,  the  oidy  method  is  to  observe  whether 

>  Medioo-Chimrg^IflAl  Tranaaotlons,  vol.  Xxlv,  p.  1. 

I  Sixteen  hav«  be^n  gathered  by  Barbieri,  of  Milan;  fonr  mre  mentioned  hy  Pllz :  and  tlia 

other  two  are  the  cases  of  L(Juke  (Langenbeck'a  Arcbir,  Rd.  viii.  S.  7B)  and  uf  Kocher  (Ibid.,  Bd. 
xU.  8.  8«7). 
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pulaation  ceases — or,  in  cases  of  wound,  whether  hemorrhage  is  arrested— hy 
preMiug  on  the  carotid;  but  it  is  jiwt  this  pre.-*Hure,  exercised  in  the  usual 
way,  but  with  iusuflicieut  couKideration  of  its  effect,  that  haa  so  completely 
milled  diagnosis  in  the  large  immber  of  cases  above  r<.4*erred  to. 

The  place  usually  chosen  for  compression  of  the  carotid  arteiy  is  tlie  tmns- 
verse  process  of  the  sixth  cervical  vertebra,  or  perhai>s,  since  the  skin  and 
fasc'ia  tend  to  besir  the  finger  unward,  a  little  below  this  i»oint.  Now  this 
pressure,  properly  carried  out,  will  certainly  check  all  i)ulsation  in  the  carotid 
and  its  branchej?, or  in  their  aneurisms;  but  surgeons,  founding  uiK»n  this  fact 
a  diagnosis  of  carotid  aneurism,  have  been  led  into  grievous  error,  because  tl»ey 
have  not  remembertKl  that  such  compression  must  infallibly  affect  the  verte- 
bral also.  Even  if  the  carotid  be  compressed  against  a  transverse  process 
higher  up,  there  yet  will  remain  a  source  of  error  in  the  irrt^gularitv  of  the 
vertebral,  which  occasionalU*  does  not  pass  into  the  chain  of  tommina 
until  it  reaches  the  axis,  llence  the  only  means  of  secure  diagnosis  is  by 
pinching  the  vessel,  after  Rouge's  method  (p.  497),  with  the  finger  and  thumb 
behind  the  relaxed  stemo-mastoid,  while  the  soft  parts  are  dniwn  a  little  for- 
ward— awav,  therefore,  from  the  spine,  and  not  pressed  against  it,  Ey  this 
means,  douttless,  an  accurate  diagnosis  may  be  arrived  at, 

Tfeottnent  of  Vertebral  Aneurism, — The  treatment  of  these  cases  has  not 
been  fortunate;  indeed,  only  two — tliose  of  Mobus*  and  Kochcr — liave  ended 
favorably.  This  infelicitous  result  is  doubtless  in  part  fiwing  to  mistakes  of 
diagnosis,  but  also  to  inherent  difiicalties  in  the  anatomical  arrangement  of 
the  parts,  which  is  such  as  to  preclude  the  use  of  many  of  the  means  usually 
at  our  command.  Prcsaure  on  the  lower  en<l  of  the  vertebral  could  certainly 
not  Ije  home  without  an  anesthetic  long  enougli  to  have  any  effect  on  a 
traumatic  aneurism ;  nor  do  I  think,  seeing  how  free  is  the  intercommunica- 
tion of  vessels  at  the  base  of  the  bralu,  that  the  prospects  of  a  good  residt 
would  be  sufiicieut  to  warrant  an  attempt  to  cure  by  proximal  pressure  after 
the  rapid  method.  The  injeetion  into  the  sac  of  perchlori^le  of  iron  could  not 
be  effected  under  the  principles  necessary  for  success,  namely,  occlusion  of  the 
vessel,  at  least  on  one  side  of  the  aneurismal  sac;  while  the  danger  of  the 
clot«  and  the  solution  being  carried  into  the  brain,  is  very  evident.*  The 
same  may  be  said  of  qalvano-puncture^  though  that  might  l>e  more  safely  used, 
since  the  clots  formed  by  the  current  are  less  persistent.  The  paroichjrnatons 
injection  of  crgotin^\\n\ee&  the  rapidly  growing  sac  demanded  the  immediate  use 
ot  more  jK)tont  measures,  mignt  certainly  lie  tried.  Probably,  however,  in 
most  cases,  carefully  applied  direct  pressure  and  the  application  of  cold 
will  be  found  the  most  enicacious  of  all  the  non-operative  measures. 

As  already  said,  only  two  cases  have  ended  well,  the  first  l>eing  that  of 
Aliibus — a  traumatic  aneurism  wdiieh  was  juilged  to  be  formed  on  n  bnmch 
of  the  carotid;  the  vessel  was  exposed,  and  the  aneurism  needle  jiassed  mund 
it,  when  pressure  on  the  curve  of  the  instrument  being  found  not  to  restrain 
pulsation,  the  wound  was  closed.  The  patient  refuscil  to  submit  to  further 
operation,  and  under  the  ajiplication  of  c<d<I  the  aiRnirisra  consolidated. 

The  successful  case  of  Kocher  was  one  of  stab  on  a  level  with  the  interval 
between  the  fifth  and  sixth  cervical  vertebne.  The  wound  had  been  i-eceived 
three  weeks  previously,  giving  rise  almost  daily  to  hemorrhages,  which  had 
Ijeen  treated  with  pressure  and  the  ajJidication  of  pads  steeped  in  the  liquor 
ferri  pei'chloridi.  Kocher  introduced  his  finger,  enlarging  tlie  wound  pretty 
freely,  and  removing  lamimited,  discolored,  and  loose,  dark  clots.    He  then 

*  Grtfo  and  Walthrr'a  Journal,  M.  xW, 

■  TliQ  onl/  caiie  thuH  treateil  (hticke)  died  with  braiB  trcm'blea,  repeated  injections  tiaviug 
probably  tnoch  to  do  with  thu  rt:ault. 
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found  that  by  jtressing  from  above  on  the  eixth,  or  from  below  on  tlio  fifth, 
transverse  proect«,  hemorrhage  was  arrested.  He  could  even  seize  the  bleed- 
ing point  with  long  forceps,  but  it  was  impossible  to  tie  any  vessel,  "as  the 
ligature  had  nothing  to  grip."  He  therefore  introdueetl  a  jiad,  the  size  of  a 
pea,  ateeped  in  perchloride  of  iron,  upoa  the  bleeding  spot  and  well  between 
the  transverse  processes.  Most  fortunately  this  device  succeeded,  and  the 
patient  recovered  without  further  trouble. 

The  case  is  thus  shortly  relates  I  to  show  what  difficulties  the  surgeon  who 
should  attack  such  a  c-ase  by  the  old  (Antyllian)  ojwmtion  might  have  to 
encounter,  for  the  aneurism  is  fiaitlj'  situate  between  the  bones,  and  nothing 
would  be  found  tliat  could  be  tied.*  A  firm  plug  of  lint,  as  in  the  above 
case,  might  prove  successful,  but  the  infei'ence  to  l)e  drawn  is  rather  to  avoid 
ojHjration,  unless  it  be  actually  forced  »ipnn  the  surgeon. 

Tlie  device  proposetl  by  Gherini  t*>  lay  bare  the  transverse  processes  alx>ve 
and  below,  sunioiently  to  jwrmit  the  passage  of  an  aiined  needle  inside  the 
course  of  the  vessel,  over  and  below  its  wound,  is  fraught  with  ditHculty  and 
some  uncertainty,  but  in  case  the  plug  did  not  fultil  its  object,  the  method 
might  be  tried  in  spite  of  the  danger  ol  wounding  a  nerve  trunk  as  it  passed 
from  the  spine.  W  ere  all  these  methods  to  prove  inetfectual,  a  last  resource, 
one  almost  of  despair,  would  be  to  tie  the  vertebral  both  below  the  sixth  and 
below  the  first  vertebra.' 


Anetribmb  at  the  Root  op  the  Neck. 

In  tracing  the  carotid  vessel  lower  down,  we  come  to  the  root  of  the  necky 
a  region  in  which  several  forms  of  aneurismal  tnmor  may  show  themselves. 
It  apjK?ars  to  me,  therefore,  advisable  to  clans  all  thewe  aneurisms  together 
under  one  general  title,  as  thereby  we  shall  avoid  unnecessary  repetition  or 
wearisome  reference.  Under  tins  hwid  are  included  loir  carotid^  suhrfaviany 
and  innominate  aneurisms,  as  also  those  aortic  aneurisms  which,  springing 
from  the  first  or  second  part  of  the  arch,  make  their  appearance  above  the 
stenmra  or  clavicles,  and  always  af!ect  the  upper  two  or  three  intercostal 
spaces  of  the  chest.  By  this  arrangement  it  is  not  intended  to  lump  or  eon- 
fuse  together  those  different  forms  of  disease,  but  rather  by  comparing  them 
to  draw  distinctions,  more  closely  contrasted.  We  have,  then,  many  forms 
of  the  disease  to  study  here:  two  involving  the  subclavian  (1st  and  3d 
partfi);  one,  the  lower  part  of  the  carotid ;  two,  the  innominate  (high  and  low); 
and  several  forms  of  aortic  aneurism,'  all  liable  to  make  their  appearance 
within  a  very  limited  space. 

Aneurism  of  the  Third  Part  of  the  SrBCLAViAN  Artery. — This  fre- 
quently manifests  itself  by  very  severe,  neuralgia-like  i>ains,  ruuning  from 
above  the  collar  bone  down  the  arm,  and  to  the  back  of  the  shoulder,  l)efore 
any  distinct  swelling  is  noticed ;  indeed,  I  have  seen  two  cases  in  which  such 
distressing  pains,  lasting  for  two  months,  had  almost  worn  out  tlio  r»atient 
before  aneurism  was  detet^ted.*     When  enlargeminit  becomes  i)erceptible,  it 

>  An  ftnthority  on  ancnriflcn,  writing  tn  the  Lanout,  propoaes  this  operation  in  vertebral  aneo* 
rism  ;  but  as  is  8«>i'n  from  the  result  of  tr»atui<?nt  when  the  disease  is  al*nul  the  tanus  (p.4&3Di 
the  mt^'thofl  is  liardly  applicfthle  when  tlie  sac  and  its  vi?asul  arp  inclosed  tn  hon«4. 

*  In  thu  dead  subject  U  is  quite  poeaiblu  to  tiu  the  vessel  as  it  niakus  its  turn  between  the  axil 
and  the  attas. 

'  I  shall  pre»entljr  have  noca.slon  to  point  out  the  essential  differences  between  anenrism  of 
the  ascending  aorta  and  of  the  proximal  and  distal   portions  of  the  transversv  aorta. 

*  Nevertheless,  this  symptoui  Ik  by  nn  means  conclusive.  lu  1&7S,  a  gentleman  avoided  a  fsll 
at  a  fence  by  banging  forcibly  to  a  hurdle  slake ;  pains,  snob  as  deacribed  in  the  text,  super- 
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first  ehows  itself  nbovc  the  muldlo,  or  rather  a  little  outHide  the  middle,  of 
the  clavicle;  fruquently  that  bone  is  very  early  \n  the  case  pushed  torward, 
and  t^ixni  beats  with  a  cnnniiunicated  pulsation ;  esjipeciall}'  is  this  the  ease  iu 
feeble  persons  and  in  women.  When  the  nhoulder  begins  to  riwe^  one  may 
see  the  throb  in  tlie  little  triangle  bnimrlcd  above  by  the  clavicle,  at  the 
fiides  by  the  deltoid  and  groiiter  pectoral.  In  all  casen,  the  pulsation  is 
strone,  while  tlie  radial  pulse  on  the  diseased  side  is  weakened.  The 
aneurism,  unles»i  it  encroaches  on  the  proximal  j>art  of  the  vessel,  never 
pulsates  in  the  epistenial  not^-h ;  venous  congestion  of  the  arm  only  comes 
on  when  the  tumor  is  large ;  conge*itif»n  of  the  face  and  neck  is  absent. 

The  disease  is  peculiarly  liable  to  begin  about  tlie  lower  margin  of  the  first 
rib,  and  to  spread  thence  either  downward,  when  it  become*  high  axillary 
aneurism,  or  upward,  when  it  comes  under  the  category  of  pui-e  subclavian 
aneurism;  not  infrequently  it  spreads  in  both  directions;  it  is  then  subclavio- 
axillary.  The  extension  upwards  is,  as  a  rule,  che^^kwl  by  the  sealeni,  which, 
supjKjrting  the  vessel  on  all  sides,  prevent  dilatation ;  but  in  some  cases, 
those,  namely,  in  which  atlieroma  extensively  affects  the  whole  arterial  sys- 
tem, the  second  part  may  be  involved  with  the  first,  or  with  the  third  ;  or, 
indeed,  the  whole  vessel,  imm  beginning  to  end,  may  be  affected  generally  by 
<lilatation  (fuBiform  aneurisni).  Iu  such  cases,  the  tumor  is  very  generally 
constricted  where  it  passes  between  the  sealeni,  so  as  to  assume  an  hour-glass 
form.     Aneurism  never,  I  believe,  begins  iu  the  second  mrt  of  the  vessel. 

The  pressure  symptoms  vary  somewhat  according  to  tlie  size  of  the  tumor, 
its  exact  place  on  the  vessel,  and  the  direction  of  it^  growth  ;  thus,  while 
pressure  merely  implicates  the  nerves  of  the  arm  and  slioulder,  with  slight 
enlargement  of  veins — chiefly  those  about  the  acromion  and  the  external 
jugular — we  have  to  do  with  an  aneurism  of  ordy  the  third  part,  or  encroach- 
ing but  slightly  on  the  Hccond  ;  hut  luoi-c  marked  vetious  congestion,  e8j>e- 
cially  if  it  implicate  only  the  unu  and  hand,  ptiiiit^  to  extension  of  disease 
towards  the  axilla.  If,  on  the  contrary,  the  face  and  neck — the  whole  jugular 
venous  system — becomes  engorged,  the  disease  ia  intruding  inwanis  towards 
the  first  part  of  the  artery ;  and  this  diagnosis  is  greatly  strengthened  if 
some  loss  or  dimitiished  resonance  of  voice,  and  a  certain  teasing,  irregular, 
laryngeal  cough,  be  obHen*e<L 

The  third  jjurt  of  the  subclavian  artery  is  aueurismal  about  six  times 
as  often  as  the  firsit  part,'  atid  is  three  and  a  half  times  more  common  on 
the  right  side  tlian  on  the  left,  and  about  ten  times  more  [tmjuent  among 
men  than  among  women.  In  about  one-eleventh  of  all  the  oases  of  subclavian 
aneurism,  the  lirst  part  alone  of  the  vessel  (on  the  right  side)  is  involved,  and 
even  of  this  pm[>ortiou  the  immunity  of  the  rest  of  the  artery  is  in  a  certain 
fraction  doul>tful.  The  first  part  of  the  left  subclavian  artery  develops 
aneurism  (uidcsH  merely  a.H  fanning  part  of  aortic  disea.se)  very  exceptioiuilly. 

Aneurism  of  First  Part  of  Subclavian  Artery. — An  aneurism  of  the 
first  part  of  the  right  subclavian  shows  itself  by  a  tumor,  which  generally 
appears  under  the  clavicular  part  of  the  storno-mastoid  muscle ;  it  lies,  there- 
fore, a  little  outside  the  place  where  carotid  aneurism  first  appears.    The  sliapo 

T«ned,  and  gradually  increased,  for  four  montlis  ;  after  that  time  he  came  to  me,  and,  on  exami- 
nation, I  found  the  Bubctaviau  artery,  wliich  lay  high,  bleating  Tiolmitly.  T1i«  tpooei  however, 
woa  puffy,  and  swollen  lit-yond  thi;  limit  of  puliation;  thenrt*?ry  appeared  tome  flattened  rather 
than  dilated  ;  bat  m  a  easy  of  such  difflculty  and  importance  I  ooneeive^l  it  my  duty  to  oaIc  for  a 
consultation.  Sir  J.  Paget,  exauiining  thv  case  with  me,  coufirraod  my  rii*w  of  itg  non-anou- 
riuual  nature,  and  expressed  thu  opinion  tliat  neuritis  of  the  brachial  ph^xua  produced  the  pains 
and  pressed  the  artery  forward.  Under  treatment  founded  on  this  diagnosis,  and  on  the  gouty 
habit  of  the  patieut,  he  slowly  recovered. 
>  1  include  ftubclavio-axillary  aneurisui  in  this  computation* 
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of  tlie  swellitif:  is  a  rather  elongated  oval,  the  long  axis  oblique,  the  lower 
part  of  the  tumor  being  covere*!  by  the  clavicle;  it  may,  indeed,  protrude 
and  puWte  also  just  below  that  bone.  It'  the  slioulder  be  raised,  tnid  hone 
gliders  over  the  tumor  until  the  whole  of  a  moderately  small,  or  only  jwirt 
of  a  larger  aneurism,  is  thereby  concealed.  If  large,  au  aueuiism  in  thi« 
situation  may  press  the  clavicle  forward  until  subluxated. 

Certam  pressure-symptoms  are  well  marked.  The  first  is  usually  a  teasing 
cough,  with  altered  voice,  from  slight  stretching  of  the  recurrent  laryngeal 
nerve ;  then  the  interruil  jugular  vein  becomes  distended,  and  may  be  seen 
engorged  at  tho  lower  part  of  the  neck.  The  tributary  veins  are  also  full ; 
this  is  especially  the  case  with  the  exteraal  jugular,  which,  assuming  jiart  of 
the  deeper  vessel's  office,  becomes  often  exceedingly  large.  At  a  somewhat 
later  j>eriml  the  veins  of  the  hand  and  arm  swell,  and  then  those  of  the  front 
wall  of  the  axilla. 

As  the  tumor  increases  in  size,  so  are  these  symptoms  aggravated.  Irrita- 
tion of  the  laryux  vields  to  paralysis  of  the  vocal  cords ;  the  veins  of  the 
neck,  arm,  and  side  become  fuller,  and  these  parts  may  even  become  varicose; 
the  nidial  pulse  is  weaker  than  on  the  other  side,  and,  indeed,  is  sometimes 
barely  or  even  not  at  all  perceptible. 

There  is  frequently  some  difficulty  in  distinguishing  low-carotid,  subclavian 
(of  tirst  part),  innominate,  and  even,  strange  as  it  may  seem,  certain  aortic 
aneurisms,  frfjm  each  other.  IMagnostic  signs  are  chiefly  derivable  from  com- 
paris(m  of  the  radial  and  carotid  pulses  on  the  same  side.  If  the  innominate 
oe  unaffected,  the  beat  of  the  carotid  is  not  altered  ;  hence  a  pulsating  tumor 
above  the  clavicle  which  greatly  affects  the  radial,  but  not  at  all  tlie  carotid 
pulse,  is  purely  subclavian;  the  innominate  is  involved  if  the  imjiulse  of  both 
vessels  be  nioditicd.  Moreover,  a  purely  subclavian  aneurism  is  lianil^'  ever 
to  be  felt  in  the  epistenial  notch  ;  while  innominate  and  proximal  aneurisms 
of  the  aortic  arch  can  very  ncarl}'  alway:?  1^  detected  in  that  situation. 

Carotid  and  subclavian  (tirst  part)  aneurisms  of  the  left  side  are  more 
easily  differentiated,  the  absence  of  an  innominate  rendering  them  indei>endent 
of  each  other.  The  first  part  of  the  carotid — namely,  that  between  its  origin 
and  the  stemo-clavicular  joint — is  only  the  subject  of  aneurism  as  fonuing 
part  of  aortic  disease.  The  snme  may  be  said  of  the  intra-thoracic  portion  of 
the  subclavian.  It  need  hardly  be  said  that  in  subclavian  aneurism  of  the 
left  side,  laryngeal  s^'mptoms  are  absent. 

Low  Carotid  Ankukism. — The  tumor,  while  yet  small,  is  felt  to  beat  in 
the  angle  between  the  sternal  and  clavicular  portions  of  the  stemo-mastoid 
muscle;  and  when  that  muscle  ia  relaxed,  so  that  the  fintrcr  can  be  passed 
Ix^hiiul  its  inner  [»ortion,  the  roundetl  margin  of  the  jvulsatnig  swellimr  can 
there  be  distinctly  made  out.  As  the  size  of  the  aneurism  increases,  its  umer 
edge  comes  to  lie  inside  this  muscle,  and  mfxy  be  felt  in  the  right*  portion  of 
the  epistenial  notch.  The  tuiuor,  if  ovoid  in  shape,  has  its  long  axis  directed 
upward  and  downward.  The  impulse  is  upwanl.  I  do  not,  of  course,  mean 
that  tlie  l)kH»d-st!-caia  can  actually  be  felt,  but  that  the  ex|>ansile  wave  is  in 
that  direction.  The  pulse  of  the  carotid  above  the  aneurism,  about  on  a  level 
with  tlie  thyroid  cartilage  (whore  it  is  most  easily  felt),  is  decidevlly  weaker 
than  on  tlio  left  side,  a^i  is  aUo  the  beat  of  the  arterial  bramchea — the  facial 
on  the  lower  jaw,  and  the  tomp4>nd  ;  I  nAy  rather  upon  the  extremely  facile 
oompressibility  of  the  arteries  than  on  their  mere  weak  beat.  This  jieeuliarity 
ia  carried  even  into  very  small  branches,  for  if  the  patient's  ears  l>e  nipped 
simultaneously  and  with  equal  pressure  for  a  few  seconds,  between  the  finger 

>  The  anenriam  U  Btipi>osed  to  bo  of  the  right  carotid. 
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and  thumb  of  each  baud,  and  then  suddenly  released,  the  white  mark  tburt 
produced  will  regain  its  color  more  slowly-  on  the  diseased  than  on  the  normal 
aide.  The«e  signs  show  that  the  tmrv^tKl  artery  is  aneurismal.*  We  now 
mast  discMiver  if  it  alone  be  involved.  The  "exclusion  signs/' as  they  may 
be  called,  are  these : — 

There  is  no  sign  of  pressure  on  any  vein,  nor,  imless  the  tumor  be  very 
large,  on  any  nerve;  larynx,  trachea,  and  oesophagus  are  all  unatfected.  Until 
the  sac  is  largo  enough  to  jiress  on  those  tubes,  the  nidial  pulses  are  aliki?  and 
unaltered ;  percussion-HOunds  of  the  parts  below  tlie  sterno-clavicular  joint 
are  normal ;  unless  of  course  the  lung  happen  to  be  diseased,  there  is  no  dul- 
uess  over  the  first  rib  and  inteivostal  space. 

It  is  assumed  in  the  alx)vc  paragraphs  that  the  aneurismal  nature  of  the 
tumor  has  been  dlntinctly  ventied  ;  nevertheless,  T  would  point  out  that  it  is 
well  to  give  the  patient  a  little  water,  and  while  he  is  swallowing  to  watch 
the  behavior  of  the  tumor — if  it  rise  with  the  trachea  or  remain  stationary. 
It  is  well  to  point  out  that  the  lower,  like  the  upper,  part  of  the  common 
carotid,  ia  in  women  ocaisionally  the  subject  of  a  peouhar  condition,  which 
although  anatomically  abnormal,  is  yet  not  the  result  of  disease  I  have  never 
had  the  opportunity  of  investigating  this  peculiarity  after  death,  but,  from 
study  during  life,  the  condition  appears  to  be  the  result  of  the  mode  in  which 
the  innominate  divides,  incorrectly  represented  in  anatomical  works.  The 
received  idea  of  this  bifurcation  is,  tlmt  the  two  vessels  arise  side  by  side 
from  the  end  of  the  parent  stem — in  reidity  they  spring  ono  posterior  to  the 
other,  the  subclavian  behind.  Now,  in  most  persona,  the  carohd  runs  straight 
from  this  point  to  its  bifurcation,  leaving  a  little  Bpace,  the  thickness  of  the 
clavicle,  between  itself  and  the  stcrnf>-uiastoid,  just  above  that  bone ;  but  in 
other  persons  the  vessel  Ijends  forward  over  the  up[ter  border  of  the  clavicle, 
touches — oven  flatteus  itself  a  little — against  the  fascia  between  the  two  pai-ts 
of  the  muscle,  and  then  swerves  back  again.  The  most  pronuni/nt  part  of 
this  curve  pulsates  visibly,  sometimes  strongly.  The  sense  of  toucli  will,  how- 
ever, distinguish  this  beat  of  a  perhaps  slightly  dilated  artery,  from  that  of 
aneurism. 

Innominate  Aneurism,  pure  and  simple,  is  not  a  common  disease,  the  trunk 
being  ao  short  that  either  one  or  both  of  its  branches,  or  its  root  on  the  aorta, 
are  involved,  either  at  first  or  swui  after  the  commencement  of  the  disease- 
Indeed,  clinical  exj>erience  convinces  me  that  many  cases  of  innominate 
aneurism  begin  at  one  or  other  end  of  the  vessel.  Thus,  as  with  carotid 
aneurism,  we  encounter  a  high  and  a  low  form  of  the  disease,  the  s^-mptoms 
of  which  are  ditt'erent.  Xay,  nnuv,  tliu  high  form,  which  term  inclicat^js 
participatioiu  perhaps  commencement,  of  the  disease  in  ono  or  other  deriva- 
tive, exhibits  ditferont  symptoms,  according  as  it  begins  on  the  carotid  or  on 
the  subclavian  aspect  of  tlie  vessel.  These  ditferences  chiefly  regard  the  re- 
sults of  pressure.  Some  ainbiguitj^  may,  however,  be  produced  by  a  form  of 
aneurism,  purely  aortic,  which,  springing  from  the  front  of  the  arch,  near  the 
root  of  the  brachio-cephalic  trunk,  expands  in  front  and  in  the  direction  of 
the  latter  vessel,  occupying  unatomieally  very  much  the  same  place  as  the 
disease  under  conaideratinn. 

The  tumor  of  an  innominate  aneurism  generally  occupies  the  cpisternal 
notch,  but  chiefly  on  the  right  side,  and,  even  thougli  it  may  not  rise  high, 
takes  up  the  whole  breadth  of  this  space.  On  gently  pressing  tlie  finger 
backward  and  downward,  the  rounded  margin  of  the  sac  can  be  felt.     Alter 

'  It  b  true  tliAt  some  other  forma  of  aneuriflm  raity  compress  the  lower  end  of  the  owoUd,  and 
olisoiire  the  symptoms  ;  these  forma  &re  detected  by  the  signs  now  to  be  speciSed. 
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a  little  time,  the  sterna!  end  of  the  clavicle  protrudes  abnormally  aiid  part;ike8 
in  the  pulsation  (comnmuicatod),  while  the  sternal  and  uttenvurd.s  the  elavi- 
ciilar  portion  of  the  etenio-mastoid  isuUo  pushed  forward.  Not  unfiv<iuently 
the  first  costal  cartilage,  outride  where  it  joins  the  et^nium,  is  also  abnorumll}' 
prominent,  and  throbs  with  the  beat  of  the  tumor.  These  parts  are  dull  on 
percussion ;  there  is  a  peculiarity  in  the  dulness  of  unenrism,  which  should  be 
obsorvcd,  namely,  that  m  the  centre  it  i8oonii)lete,  but  at  the  circumference,  on 
each  side,  incomplete  or  relative,  gra<lually,  as  we  go  outwards,  merging  into 
the  clear  j^ercussion  note.  Downward,  the  want  of  resonance  usually  imniclM 
with  the  normal,  aortic,  and  further  downwanl  and  to  the  left,  with  the  canliac 
dulness.  But  occasioiuilly,  cspceially  if  some  dyspncea  exist,  a  signiticant, 
resonant  space  lies  over  the  sternum,  between  the  second  costal  cartilages, 
divi<ling  the  cartliac  from  the  tumor  dulness.  Its  appreciation  depends  on  the 
mode  of  i>eixHission ;  gentle  tajts  elicit  hyper-resonance ;  heavier  blows  thedeei)er 
dulness.  This  connition  is  produced  by  an  emphysematous  lung-margin, 
overlying  the  ct^mmencenicnt  of  the  aorta.  The  pulsiition  is  most  markeil 
where  dulness  is  most  complete,  but  extends  even  mto  the  limits  of  relative 
dulness.     Occasionally,  a  pretty  evident  throb  may  be  felt  beyond  the  dull 

resrion.     The  area  of  pulsation. 
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until  the  tumor  is  lai^.  may 
be  taken  as  in  the  annexed  dia- 
gram. The  stethoscope  detects 
over  all  this  space  tlie  heart- 
sounds,  with  exaggerated  dis- 
tinctness ;  hut  they  are  altered 
in  a  way  that  has  been  insufli- 
ciently,  if  at  all,  pointed  out, 
viz.,  while  lx)th  are  heard  as 
plainly  as,  perhaps  even  more 
plainly  than,  over  the  cardiac 
space  itself,  it  is  the  second 
Httund  which  is  more  especially 
exaggeratci!,  and  this  ih  ntYeu 
ItKidcr  than  the  first;  the  thin- 
ner the  wall  of  the  aneurism, 
and  the  freer  from  any  lining  of 
blootl-clot,  the  more  prt*domi- 
nant  is  this  second  heart-sound. 
The  pulses  of  the  right  rudial, 
and  of  the  carotid  and  its 
branches,  are  altered,  weak, 
and  i'ompressible. 

These  signs  are  such  as  we  meet  with  in  the  form  of  disease  which  affects 
the  upper  part  of  the  trunk,  and  either  commences  in  or  tends  to  carotid 
complieation.  But  cases  occur  in  which  the  tumor  lies  more  outward  in  the 
episternal  notch,  and  in  which  it  may  Ik»  felt  along  a  certain  distance  of  the 
clavicle,  the  symptoms  being  those  of  innominate  and  subclavian  aneurism 
combined. 

The  pressure  symptoms  of  iruiominate  aneurism  are  veir  variable:  somc-^ 
timi«  slight,  sonu'timea  remarkably  severe.  If  the  high  fm^n  of  tht  disettse 
be  on  the  inner  asjiect  of  the  artery,  there  is  at  first  a  constant,  teasing  cough  ; 
this  after^vards  ^ives  place,  as  the  tumor  grows,  to  dyspna»a,  with  jtai'oxysras 
of  coughing  anJ  breath lessucss  that  seem  about  to  prove  fatal,  until  relieve<l 
by  discliarge  of  mucus  or  muco-pns.  No  venous  pressure  is  demonstrable 
until  the  disease  has  attained  consideniblc  dimensions.    When  the  tumor  Hea 


Area  of  pvImiIod  la  tarly  IfeDomtBact  aocarlini. 
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outside  the  episternal  notch,  there  is  at  first  an  abnormal  voice,  tending  to 
bn^k  into  falsetto,  aften\aixl3  want  of  tone,  and  tlien  aphoniu,  with  a  ten- 
dency to  *'  swallow  the  wmng  way  ;"  and  about  thia  tinje  congestion  of  the 
left  anil  and  of  the  left  side  of  the  head  and  neck.  There  is  no  dyspnoea 
until  the  tumor  has  become  large. 

The  low  form  of  innominate  aneurism,  as  it  is  usually  combined  witli  aortic 
disease, must  be  considered  with  that  fiubject  hereafter;  but  it  will  be  well  to 
point  out  here  some  remarkable  peculiarities  in  the  pressure  symptoms. 
There  are  respiratory  complications — paroxysmal  metallic  cough  without 
aphonia,  and  marked  dyspna'a.  But  the  point  to  be  especially  remarked  is 
this:  the  puliation,  dulucas,  abnormally  loud  heart-HOund,  etc.,  are  on  and  to 
the  right  of  the  middle  line ;  the  venous  congestions  are  on  the  left  side  of  the 
body,  nor  does  the  right  participate  till  lat-e  in  the  disease.  Tlie  very  free 
communication  between  the  cephalic  vessels  renders  this  less  evident  in  the 
head  ;  but  the  veins  of  the  forcanii  and  upper  tinn  look  in  such  eases  almost 
varicose,  and  a  merthwork  of  blue  vessels  overlying  the  left  pectoral  region  is 
es|»cviully  striking.  A  peculiar,  soft  tumor,  sometimes  described  as  sjiongy,  but 
giving  a  sense  of  being  made  of  worms,  smaller  than  those  felt  in  varicocelef, 
forms  over  the  left  clavicle — a  very  characteristic  symptom.  When  the  right 
side  is  also  involved,  the  aneurism  will  have  become  large;  the  amount  of 
dvapncDa  and  of  exclusion  of  air  fram  the  lungs  must  decide  whether  this  parti- 
cipation results  from  pulmonary  congestion,  or  from  pressure  ou  the  desceudiug 
cava  or  right  innominate  vein. 

TYeatinent  of  Aneurisms  at  the  Root  of  the  Neck, — Before  going  on  to  study  the 
surgical  treatment  of  innominate  aneurism,  which  I  shall  take  up  with  that  of 
the'aortic  arch,  it  will  be  well  first  to  consider  the  measures  available  ft>r  the 
other  forms  just  described,  assuming  that  no  one  would  proceed  to  operative 
measures  until  rest,  diet,  one  or  other  form  of  pressure,  and  porliajis  Bome 
other  of  the  methods  ah'cady  muntionod,  had  lieen  fairly  tried,  and  had  failed 
to  prmiuce  any  lasting  benefit.  The  word  **•  lasting"  is  used  here  because 
there  are  tew  cases,  subject  to  rigid  rest  and  unirritating  diet,  which  fail  to 
exhibit  signs  that  simulate  improvement.  The  heart  and  the  vessels  Innng  in 
repose,  it  is  only  natural  that  the  uncnrrsm  sliould  pulsate  with  less  force; 
and,  unless  its  coats  be  very  thin,  that  it  should,  by  tbc  mere  clastic  contrac- 
tion of  its  walls  ou  a  less  potent  blood-stream,  diminish  in  size.  Xo  doubt,  in 
a  certain  number  of  cases,  this  immediate  ronult  is  followed  by  material  im- 
provement, or  even  by  cure.  Other  patients,  liaving  simplj'  reache<l  that  point, 
progress  no  further.  Week  by  week,  or  oftcncr,  a  full  examination  shows  the 
disease  in  the  same  state;  at  last  the  exigencies  of  life  roquire  resumption  of 
occupation  ;*  when  movement  and  employment  immediately  bring  back  the  old 
rate  of  growth.  Another  and  the  larger  series  of  patients  experience  some 
immediate  benefit  from  the  rest  and  restrictions,  for  the  first  few  days ;  after 
which,  and  even  while  treatment  is  going  on,  the  disease  resumes  its  rapid 
progress.  Uuder  either  of  the  two  latter  couditious,  surgical  measures  should 
ue  resoited  to. 

Best  aud  Diet. — I  find,  of  aneurisms  of  the  subclavian,  31  treatetl  by  rest 
and  regulation  of  diet,  and  13  subjected  to  the  stricter  regimen  and  the  vene- 
Rections  of  Valsalva.  Of  those  in  the  former  category,'  4  were  cured,  but  2  of 
them  80  rapidly,  or  rather  suddenly,  that  the  event  was  evidently  due  to  some 

*  These  aro  the  oum  wbioli,  hi  Hcwpital  ReporlB,  aru  noted  ae  ''relieved." 

•  Poland  give*  22  cases  ;  the  ftrt.litional  H  arn  from  my  own  iioarc«a,  chiofly  from  Hospital  Re- 
ports. There  is  no  dotiht  that  many  more  have  occurrtsi  in  different  parts  of  the  world  ;  but  a 
t<as4'  of  aneurism  treated  by  meauii  su  little  uotiueable,  iucreofting  and  kUling  the  patient,  would 
hardly  find  its  way  into  print. 
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fortuitous  impaction  of  clot.  Cure  can  only  be  aecribcJ  to  the  influence  of  treat- 
ment in  the  2  cases  which  recovei*ed  Blowly,  that  is,  by  gradual  coiifioliilatiou. 

Of  13  patients  subjected  to  Valsalva's  method,  7  are  reported  as  cured,  or 
in  process  of  cure;  but  on  examination  this  number  shrinks  considerably: 
2  cases  (Gu^rin)  are  very  likely  one  and  the  same ;  2  are  doubtful  as  to  tJ»o 
natui'c  of  the  tumor ;  1  patient  was  not  cured,  passing  from  obsen'ation  almost 
immediately  after  treatment  had  been  begun,  and  with  little  benctit ;  in  1 
spontaneous  cure  fortuitously  began  with  or  before  the  treatment ;  1  got  well 
during  acute  enteritis;  1  recovei*ed  under  the  iulluence  of  a  poisonous  dose 
of  aconite  (Pancoaet),* 

Co7npression, — Proximal  coinpression  was  rendered  facile  in  a  case  under  the 
care  of  Mr.  Poland,  by  an  arterial  abnormity  combined  probably  with  the 
development  of  a  cervical  rib.  The  aneurism  was  cured.  Another  succeeaful 
case  recorded  by  Dutoit,  is  referred  to  in  the  se<iuel. 

Of  the  results  of  direct  compression^  it  is  hardly  possible  to  acquire  any  ac- 
curate numerical  knowledge ;  probably  nearly  every  quickly  increasing  an- 
eurism lias,  at  some  part  of  its  course,  been  restrained,  or  attempted  to  be 
restrained,  by  some  banilage  or  pad;  and  a  few  of  these  cases  have  got  well, 
as  in  Yeatman's  case,  without  any  clear  6e<|uence  between  treatment  and 
cure  ;*  or  an  accidental  detachment  of  clot,  as  in  Comer's  case,  has  occurred 
under  a  protecting  leatber  cap ;'  or  an  accident  rupturing  the  aneurism  has 
caused,  by  the  blood-pressure,  obliteration  of  the  artery  and  atterwards  sup- 
puration ;*  or,  as  in  another  case*  recordetl  by  the  same  surgeon,  the  ten  days' 
very  moderate  pressure  may  have  set  up  the  first  increment  towards  gradual 
consolidation  ;  or  the  cure  may  have  been  fortuitous  and  sjiontaneous.  In- 
deed, the  only  clear  case  of  cure  by  direct  pressure  is  tliat  of  Mr.  Holmes.* 
The  tumor  was  the  size  of  a  chestnut,  and  lay  on  the  third  part  of  the  vessel ; 
the  index  finder  was  gangrenous.  The  anu  was  enveloped  in  cotton-wool,  and 
an  India-rubber  ball  was  bandaged  upon  the  swelling  with  gradually  increas- 
ing preesurc,  for  about  six  weeks,  and  after  five  days'  intermission  was  again 
employed  for  ten  days ;  after  this,  an  instrument  was  adapted.  Gradual  con- 
solidation to*>k  place ;  and  the  man  was  seen  a  j'ear  afterwanls  with  barely  a 
trace  of  the  disease — a  most  gratifying  result,  which  should  encourage  a  trial 
of  tbis  method,  but  a  result  which  we  cannot  expect  frequently  to  follow, 
unless,  as  in  this  instance  must  have  been  the  caae,  there  exist  a  great  ten- 
dency to  spontaneous  cure.^ 

Mtinipnlation  in  a  motle  of  treatment  suggested  by  events  which  occur 
spontaneously  with  such  tm^uency  that  we  should  not  exclude  it  from 
our  resources,  especially  in  dealing  with  a  disease  which  oti'ers  to  the  sur- 
geon so  few  [joints  of  vantage.  It  should  be  very  cautiously  resorted  to  in 
subclavian  aneurism ;  the  danger  of  embolism  in  the  brain,  through  the  ver- 
tebrals,  and  on  tlxe  right  side  through  the  carotid  also,  must  be  duly  weighed. 

1  In  my  table  I  haro  marked  one  of  the  Ou^rin  oases  as  doubtful,  put  two  otbere  in  the  tame 
category,  and  ruU'gattjd  thv  odi«  not  cured  to  ita  prop«r  plaoe,  aa  also  those  influeoced  by  poSaoo 
and  diseAso  ;  this  learfS  one  ca8«  a»  cured  by  ValsidTa's  method. 

*  Mod.  and  Phya.  Jouni.,  vol,  xxzUi. 

*  Medioo-Chirurgical  Trausactions,  vol.  Ui.  p.  303.  Mr.  Corner  entitles  his  case  on**  of  Right 
b^ulH^lavian  Aneurism  cured  by  Direct  Compresaion  ;  and  Mr.  Poland  has  acc«*pted  tliU  iiomfn- 
clature.  The  first  trt>atinent,  rt'st,  diet,  and  ioc,  resulted  in  "  no  bt>ntiflt;"  then  '*  a  leather  cap 
vas  muulded  to  the  swelling  and  fixed  on  by  straps."  The  patient  resumed  his  occupation,  and 
there  is  no  note  of  improvement.  A  year  afterwards  "  he  felt  himself  suddenly  bad,  experiencing 
tfickness  and  vertigo,  ao  that  he  was  obliged  to  hold  on  to  something  to  prevent  his  fatliug;  aiid 
on  feeling  the  swelling  afterwards  no  pulsation  was  found  in  it.'*  No  clearer  evidence  of  aovi- 
dental  clot-impactiuu  is  possible. 

*  Wnrron,  Snrgicnl  Observations,  p.  426.  •  Ibid.,  p.  427. 

*  Lancet,  Feb.  VZ.  IH70. 

'  A  case  by  Dutoit,  in  which  pressure  aided  other  means,  wiU  be  mentioned  immediately* 
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I  find  this  mode  of  treatment  noted  five  times  in  tlie  IXoBpital  Rejiorts  of  the 
hwt  ten  years,  and  each  time  as  uufiuccessful ;  while  of  the  live  catjes  quoted 
by  Poland,  in  only  one  was  it  of  avail.' 

Parenchymatous  injections  of  crgotin  appeared  to  Ik?  of  decided  benefit  in  the 
case  of  Dutcit,  the  cure  being  confirmed  by  distal  i)re8eure.'  The  case,  as  I 
read  it,  wa«  one  of  fusiform  tlilutation  of  the  left  subclavian,  jtrnt  before  it 
p}i8seB  between  thcscaleni.  Dutoit  used  large  doses,  beginning  with  half  agi-ain, 
and  rapidly  incre^wing  to  three  grains.  After  the  foui-th  injection,  the  tumor 
begau  to  diminish,  while  the  surrounding  tissues  became  exceedingly  liard, 
Atter  about  three  weeks,  distal  digital  pressure  became  i^issiblo,  and  was 
used  during  sixdays^in  all  twenty-one  houi^s.  The  aneurism  became  solid. 
But  three  more  injections,  and  then  an  India-rubber  pad  and  bandage,  Avere  em- 
ployed. The  ti-eatnient  occupied  five  mouths.  This  case  gives  the  most  potent 
evidence  on  reconi  that  such  injections  may  be  valuable.  Li  Langenbeck'a 
case,  that  which  laid  the  foundation  of  this  treatment,  the  ultiinute  l>enefit  was 
doubtful.  I  find  no  other  instance  of  advantage  derived  from  this  plan; 
but  it  haa  very  frequently  been  used  without  any  good  result. 

Injection  into  the  stic  of  parhloride  of  iron  has  not  proved  beneficial,  and  its 
dangers  are  very  great,  since  it  is  impossible  to  obviate  the  flow  of  solid  or 
semi-soIid  blood-clots  along  the  vertebrals. 

Temporary  ligature  and  acupresmrc  have  proved  even  more  surely  productive 
of  secondary  hemorrhage  than  has  permanent  deligation.  These  plans  wei-e 
tried  by  Porter  and  Bickersteth,  and  will  be  referred  to  in  the  sequel. 

Amputation  at  the  sho  alder  joint  was  suggested  and  practised  by  Mr.  Spence," 
and  the  method  has  since  been  adopted  by  HolJen,*  lieath  (wlio,  after  ampu- 
tating, also  thrust  needles  ijito  the  sac),"  II,  Smith,  Rose,  and  Bellamy/  Mr. 
Spence's  patient  seems  never  to  have  quite  lost  pulsation  in  the  aneurism, 
though  he  survived  four  years.  Rose  also  tied  the  carotid,  and  thus 
succeeded  in  curing  his  patient.  In  the  other  cases  the  procedure  was  unat- 
tended by  any  benefit.^ 

The  results  of  tJiese  methods  may  thus  be  tabulatetl : — 


TrevtzQeat. 


R«9t  v)4  diet    . 
ValftAlTs'a  method    •        • 
Proximal  presanrc^    . 
Direct  pres«ar« 
Manipulation     .         •         • 
CoagaUtiug  iuj«*Qtioii 
Injection  of  ergot* 
(ial  vano-punoturti     . 
Temporary  ligature  . 
AmpatAtion  at  Bhouldtr-joint 


So.  of  CMM. 


31 
13 

1 

r 

8 
2 
6 
3 
2 
7 


Cnr«  bj 

trafttiueat. 


Coincident 


Pvatli  or  BO 
beneBL 


27 
7 


1  FvrgiuBon's  second  case  cannot  Iw  regarded  as  cared  hj  the  manipulation. 
■  Langenlwck's  Arohiv,  Bd.  xil,  8.  1070. 

*  Spence,  Med.-Chlr.  Trans,  vol.  Ui.  p.  305.        *  St.  Barlholomew'fl  Hospital  ReporU,  vol.  xiii. 

*  Med.-Chir.  Trans.,  vol.  Ixiii.  p.  ti5. 

'  Unpiihliflhed.  A  case  oT  ruptured  artery  after  dislocation  redaoed  by  another  surgeon.  In 
tite  engorged  oondltion  the  artery  could  nut  readily  be  found. 

T  In  Morton's  caae  {PeunsyWania  Huspital  Reports,  1808),  ampatation  of  the  arm  and  sabae- 
quent  removal  of  the  caput  humeri,  were  kindertakeu  fur  secondary  heiuorrhage  after  deligation 
of  the  second  part  of  the  artery,  rather  than  for  subolarion  aneurism  ;  the  man  recovered. 

*  I  hare  placed  the  case  of  Datoit  among  the  successes  by  iujeotiuii  of  ergot,  and  also  byprozi- 
iiial  pressure  ;  he  inaista  upon  this  Isttt^r,  but  I  do  not  understand  how  it  was  applied. 

*  One  of  these  cases  (Morton's),  referred  to  a  few  lines  ago,  waa  hardly  an  amputation  Cor 
aneurism.     Spence's  patient  lived,  but  the  oneuriam  waa  not  cured. 
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Ligature  of  ih^  subclavian  artery  in  its  terminal  division^  for  aneurism  of  the 
Bame  tract  of  the  vessel,  would,  at  once,  strike  the  surgical  pathologist  as  a 
very  hojielefls  procedure,  (see  p.  490),  and  we  find  that  in  the  live  csises  in 
which  tuifl  has  been  attempted,  death  resulted  in  three,'  u  mortality  of  sixty 
per  (!ent.  But  if  the  aneurism  he  subfluvio-axillary,  and  do  not  reach  as  high 
as  the  border  of  the  scaleni,  a  better  jirosj^eot  is  atibrded.*  Thus,  for  such 
disease,  the  vessel  has  been  tied  over  the  tirst  rib  twenty-eight  times,  with 
sixteen  recoveries  and  twelve  deaths ;  hemorrhage  was  the  fatal  complication 
in  five  cases. 

The  email  number  of  cases  in  which  the  second  part  of  the  subclavian 
artery  has  been  lied  for  aneurism,  is  probably  due  to  an  exaggerated  idea  of 
the  diflicultiea  of  the  operation.  I  cannot  but  think  that  tliis  deligation 
might,  with  advantage,  be  substitiitod  for  that  of  the  third  f>art  in  a  large 
number  of  cases,  since,  as  already  |>oihted  out,  the  vessel  is  less  often  diseased 
at  the  spot  where  it  is  8upi)orted  by  the  muscles,  than  elsewhere,  and  usually 
only  one  branch  is  given  on  from  that  part.  I  can  find  only  nine  cases  of  this 
procedure,  with  but  fmir  recoveries  and  five  deaths.  In  analyzing  the  causee 
of  death  wo  find  that  only  one  iiatient  died  of  secondary  hemorrhage  (Listou), 
and  one  of  cerebral  cornpHfations,  the  cause  l>eing  obscure;  two  cases  of 
diffused  traumatic  aneurism*  terminated  fatally  by  pya-mia,  and  one  patient 
died  of  drunkenness  when  nearly  recovereil  (Gay).  Thus  four  deaths  out  of 
the  &yQ  may  be  consiilercd  as  not  intimately  connected  with  the  operation, 
and  we  may,  theivfore,  reganl  them  as  almost  fortuitous. 

We  have  still  to  recoixl  seven  ciises  in  which  the  uneurismal  sac  so  covered 
the  artery  that  it  could  not  be  reached  without  exposing  the  patient  to  im- 
justifial)le  ilanger.  Of  these  ca-ses  of  commenced,  but  abandoned,  operation, 
five  cndwl  in  death ;  one  was  followed  by  cure  (probably  the  result  of  manipu- 
lation); of  one,  the  result  is  unknown. 

Deligation  of  the  first  part  of  the  subclatnan  artery^  or  of  the  termination 
of  the  innominate,  is  an  oj.>cratiou  which  the  surgeon  would  only  undertake 
under  verj-^  pressing  circumstances;  indeed,  high  authorities  have  j>rt»nouneed 
it  unjustifial)le.  But  that  judgment  was  given,  and  the  experience  whereon 
it  was  founded  was  acquired,  befoi-c  theiiiodern  improvements  in  the  material 
of  ligatures  had  been  iutroduced.  I  should  not,  in  a  suitable  case,  detdine  to 
tie  either  of  these  vessels,  although  the  fttatintics  of  the  jmat  (had  we  still  to 
rely  on  silk  or  hemp),  would,  undoubtedly,  deter  me  iroux  any  such  under- 
taking.* These  statistics  are  as  follows :  eleven  |iuticnts  have  lKH?n  subjected 
to  this  operation,  of  whom  every  one  die<l — one  from  i»cricaiditi8,  pleurisy, 
and  pysemia,  and  nine  from  hemorrhage,  the  cause  of  death  in  the  eleventh 
(Arendt's)  case  being  unknown.  In  a  twelfth  case  (McGill*s;,  in  which  the 
arter}'  was  compressed  with  torsion  forceps,  death  resulted  from  a  wound  of 
the  i)leura.  The  bleeding  in  the  nine  cusc.h  referred  to  tcwk  plac»c  from  the 
distal  part  of  the  vessel,  that  is  to  sa}*,  from  bcyv>nd  the  litrature.  Tlius  it 
appears  that  free  collateral  circulation  kcep.-^  the  i>art  of  tlie  vessel  on  the 
further  ^ide  of  the  heart  open,  so  that  when  the  artery  is  ulcerated  through* 
blotnl  pilling  along  the  branches,  enters  the  trunk,  and  makes  its  exit  fivim 
the  peripheral  end  of  the  severed  vesfiel.    For  this  reason  Listen  and  Cuvillier 

■  One  of  Mr.  ?o1anrl'BciiR«s  waBlnrralitjadatigation  of  the  second  p&rt,  and  T  find,  since  the  dite 
of  bis  papf*r«,  another  cnsn  eiaiilarlr  inoorrectly  elasstfiird. 

«  The  difficulty  of  d»'t*'rnnning,  hpfore  exjmsiiig  the  artery,  the  exact  height  at  which  such 
dUiMwe  may  stop,  is  un<lou>>tc(l :  after  laying  the  veasvl  baro,  however,  the  snrgeon  haa  the 
choice  of  placing  hift  ligature  behind  the  scalenuii. 

•  In  reality  a  wonnd  of  the  artery  ;  it  is  the  contparatire  alienee  of  hemorrhage,  that  verj 
fatal  result  of  more  oentrnl  operations,  on  which  I  would  espeuially  rely  as  supporting  the  n»- 
commendntioii  given  in  the  text. 

*  Thti  uethol  of  performance  la  given  at  p.  &13. 
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ed  also  the  carotid,  while  Parker  ligaturwi  l>oth  that  vesek^l  and  tlie  verte- 
bnil.  The  refiults,  however,  disappointed  the  cxpectatioua  of  the  oiH?rators, 
and  bleeding  oceurrod  in  the  8anie  way.  In  nine  cases,  in  wbich  the  fii-st 
part  of  the  subclavian  only  was  tied,  the  operation  was  undertiiken  for  the 
cure  of  subclavian  aneurism,  and  in  one  case  for  that  of  axillary  aneurism; 
these,  with  Arendt's  and  McGil!  a  cases,  and  the  three  in  wdiieh  other  vcBsels 
also  were  ligatured,  luake  up  the  number  to  fifteen,  of  which  all,  save  three, 
are  known  to  have  terminated  fatally  from  lioTiiorrhage.  A  sixteenth  case 
(llobart's)  belongs  to  and  will  be  found  in  another  t-ategory  (aortic  aneurism), 
while  three  cases  (tabulated  by  Wyeth),  in  two  of  wbicli  the  vessel  was 
Becured  for  gunshot  wound,  and  in  the  third  for  vascular  tumor  of  the  scalp, 
do  not  belong  to  our  subject ;  all  four  patients  died  of  hemorrhage. 

An  alternative  lies  between  this  operation  and  deliqaiion  of  the  innominate^ 
but  in  this  choice  Btatisties  guide  us  very  little.  T"lKTe  have  been  twenty- 
three  examples  of  this  procedure,'  and  death  ha-s  resulted  hi  twenty-two.  in 
the  one  wOiich  survived,  secondary  hemorrhage  occurred ;  Dr.  Smyth,  of 
New  Orleans,  had  tied,  at  the  same  time,  both  the  innominate  and  the  caro- 
tid; fourteen  days  afterwards,  hemorrhage  0i:eurrcd,  and  wa.s  rei>eated,  but 
less  copiously,  at  intervals.  At  hist,  tif\y-four  days  after  the  first  ojteration, 
the  vertebral  was  tied ;  the  patient  after  this  did  A\e31,  and  survived  ten 
years,  ultimately  dying,  however,  of  bemorrhage  from  the  sac. 

"WTien  we  consider  the  results  of  these  forty-two  cases  of  subclavian  and 
Innominate  deligation,  we  are  fin^t  struek  by  the  frightful  death-rate,  and,  goinff 
further,  by  the  fact  that  the  hemorrhage  has  invariably  come  from  the  distal 
[mrt  of  the  vessel.  This  is  accounted  for  by  the  very  free  anastomoses  in  the 
neck,  but  principally  by  those  of  the  vessels  at  the  base  of  the  brain.  If  tlie 
8ulx?lavian  (first  part)  bo  alone  tied,  blood  finds  its  way  down  the  th^-roid 
axin,  but  more  especially,  dijwn  tlie  vertebral  into  the  vessel  beyond  the  liga- 
turt^,  while  tying  also  the  common  carotid  helps  but  little,  since  blood 
readily  passes  downi  that  artery  into  its  branches,  and  so  to  the  subclavian, 
as  well  as  by  way  of  the  vertebral  artery.  The  same  thing  occui*s  as  in  the  last 
case,  if  the  innominate  alone  be  ligatui'ed.  Tlii^^  a  (jnestion  naturally  arises, 
namely,  if  a  certain  sort  of  ligature  could  be  trusted  to  effectually  prevent 
eecondary  bleeding  (the  vascular  coats  being  undivided),  would  deligation  of 
the  vessel  cure  the  aneurism,  unle'is  other  arteries — carotid  and  vertebral — 
were  also  tied  ?  This  question  can  only  be  answeiv<l  l>y  exjK*rieaee,  such  as  we 
have  as  yet  had  little  or  no  opportunity  of  ftci[niring.  It  must  be  remem- 
bered tliat  a  certain  current  tbi*ough  the  aueurisma!  sac  is  advantageous^  but 
we  do  not  as  yet  know  whether  the  collateral  ttow  would  iiot,ln  a  large 
pmportion  of  cases,  be  so  rapid  avS  to  prevent  consolidation.  The  condition  of 
the  aneurism  ia  described  in  a  few  only  of  the  recorded  cases;  but  in  most 
of  these  the  sac  is  sjiid  to  have  been  contracted,  much  thickened,  and  filled 
with  clot  or  with  laminated  fi^brin. 

Deligation  of  the  right  subclavian  artery  in  its  first  part, — The  operations  of 
tying  the  first  part  of  the  right  subclavian  and  the  innominate  are  very  simi- 
lar. About  six  slightly  dinerent  niodts  of  making  the  first  incisions  have 
been  practised.  Two  only  need  Le  meutioneil,  viz.,  tlie  metluxl  by  a  single 
transverse  or  oblique  incision,  and  that  hy  tvvoiDcigious  meeting  at  an  angle: 
this  laat  is  the  one  which  I  should  recommend. 

Begin  about  2i  inches  above  the  sterno-clavicukr  joint,  and  over  the  round 
belly  of  the  stenio-cleido-mastoid  muscle.  Make  an  incision  ending  on  the 
clavicle  a  little  outside  the  articulation  ;  fi*om  this,  carry  outward  another  in- 


1  [ncloding  the  ewe  reoeutly  reoorded  hy  TIuhiuoD}  of  DubUa.     See  Appendix  to  this  ArtioUa 
p.  636. 
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cieion  over  the  bone  to  a  little  beyond  the  limit  of  the  muscle;  turn  the 
triangular  flap  upward  and  outwara,  tying  and  cutting,  if  necessary,  the  ex- 
ternal jugular  vein;  then  the  OMter  edge  of  the  Btemo-mastoid  being  found,  a 
director  may  lie  passed  behind  it*  as  far  as  its  sternal  origin,  and  all  the 
clavicular  portion  divided.  This  being  pushed  on  one  side,  exposes  the  fu^cia 
over-lying  the  stemo-hyoid ;  the  director^  after  a  little  oj>ening  in  the  a{xineu- 
rosis  has  Deen  made^  can  be  insiimated  behind  that  muscle,  which  also  must 
be  severed.  It  is  well  now  to  look  and  feel  for  the  carotid  artery  before  going 
on  to  divide  the  stemo-thyroid,  whose  outer  etlge  covers  that  vessel,  and  never, 
as  far  as  my  experience  of  the  dead  subject  goes,  conceals  the  subclavian.' 
The  finger  of  the  operator,  after  division  of  the  stemo-hyoid,  readily  detects 
the  longitudinal  course  and  pulsation  of  the  carotid,  and  may  with  ease  push 
the  edge  of  the  stcnio-tliyroid  from  off  its  sheath,  inwartl,  in  which  position  the 
muscle  should  be  held  with  a  blunt  hook,  ^^^le^  thus  the  sheath  of  the  vessel 
is  brought  into  view,  the  operator  should  look  for  the  large  veins  that  always, 
but  more  especially  if  there  have  been  dyspnoea,  overlie  it.  Choosing  a  vacant 
spot,  he  merely  nicks  the  loose  structure  in  which  they  lie,  and  then  pushes 
them  up  and  ilown,  tearing  the  cellular  tissue  a  little,  till  the  dense  fibrous 
sheath  is  bared  sufficiently — first,  to  have  a  small  opicning  made  in  it,  and  then 
to  be  slit  up.  This  should  be  done  on  the  front,  iimor  as]K?ct.  Xow»  at  this 
part  the  vein  diverges  a  little  from  the  artery,  so  as  to  leave  a  triangular  interval 
through  which  the  vague  nerve  runs.  A  blunt  hook  is  placed  over  this,  and 
it  is  to  be  drawn  with  the  jugular  vein  gently  outwanl.  The  next  point  is 
to  find  the  8ubcla\'ian.  To  do  this  the  operator  must  remember  tnat  the 
usual  description  and  delineation  of  the  innominate  bifurcation  is  incorrect. 
It  is  generally  depicted  as  though  the  two  branches  arose  side  by  side  and 
almost  at  right  angles  to  each  other.  In  reality,  the  subclavian  springs 
behind  the  camlid,  and  the  angle  between  the  two  vessels  is  xery  acute; 
therefore,  to  detect  the  Bubcla\ian,  the  operator  must  place  his  finger  at  the 
back,  outer  aspect  of  the  carotid,  when,  passing  it  down,  he  comes  generally, 
a  few  lines  above  the  clavicle,  to  the  sligntly  divergent  pulsating  line  of  the 
subclavian,  which  lies  deeper  tlian  the  carotid  by  the  whole  diameter  of 
that  vessel.' 

In  aelecting  the  spot  for  placing  the  ligature,  it  is  well  not  to  put  it  quite 
close  to  the  bifurcation,  but  also  not  too  near  the  bonier  of  the  scaleui,  lest  the 
recurrent  laryngeal  or  the  phrenic  nerve  should  be  injured.  The  pneumogastric 
nerve  and  the  jugular  vein  should  l>e  kept  not  too  forcibly  outward,  and  the 
needle  should  be  passed  from  below,  while  with  his  left  forefinger  the  aurecon 
gently  presses  the  pleura  downward  and  outward.  Some  obstruction  beniud 
the  artery  will  very  likely  be  encountered,  but  it  is  better  patiently  and 
gently  to  overcome  this,  and  never  on  any  account  to  attemj>t  to  pass  the 
needle  the  other  way ;  for  if  this  be  attempted,  the  point  of  the  instrument 
is  certain  to  penetnite  the  pleura. 

llavintj  now  passed  and  tied  the  ligature,  the  surgeon  should  consider  the 
advisability  of  als^^  securing  the  vertebral  artery.  It  lies  in  the  groove  between 
the  longud  colli  and  the  scalenus,  so  that  the  jugular  vein  must  now  be  held 

I  Ii  mty,  by  an  opemtor  sure  of  hU  hund.  be  cut  frwly, 

*  The  mere  diTision  or  the  innscle  t»  in  itsi'lf  itniruportantt  bat  there  lira  behind  it  a  ploxnB  of 
large  Teins.  paBsiug  from  iho  thyroid  Itody  to  tliv  iDt«riial  jugular,  generally  disUiudecl  by  the 
dyspDwa  accnuipaiiyinp  aneuriim  at  tlie  root  of  the  utck.  Their  diTiaiou  causM  prnfase  bleed- 
ing, and  ftiilneqiient  difficulty  in  reeognizinp  the  deeper  parta.  This  happened  In  both  of 
Auvert'a  cases,  while  the  fortunate  knife  of  Colles  missed  a  larga  vein  just  behind  the  muscle. 
Qayden,  too,  encountered  severe  blet;diug  when  dividing  the  Hteruo-thyruid. 

'  In  one  case,  oiring  to  the  depth  of  the  vessel,  Liston  thought  it  might  ariae  from  the  aorta  to 
the  left  of  the  right  carotid,  and  paga  to  the  right  acaleni  1>*biud  the  <esopbaga&.  Tbia,  of  oooirc^ 
may  haw  bevu  the  condition  uf  tilings,  but,  also,  he  may  liave  been  mistaken. 
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inward;  the  dissection  already' made  will  have  so  nearly  exposed  the  artery, 
that  a  iew  touches  with  a  <iirector  will  lay  it  sntRciently  bare  to  allow  tlie 
passage  of  the  needle.  The  position  of  the  phixuiio  nerve  on  the  anterior 
scalene  muscle,  outsiide  and  a  cood  deal  in  front  of  the  vessel,  guards  it  against 
much  risk  of  injury,  but  still  it  must  be  carefully  avoided.  The  operator 
mtist  not  mistake  the  inferior  tliyroid  branch  (which  is,  however,  much 
smaller,  and  usually  at  this  part  extenial)  for  the  vertebnil  artery  itst^lf.' 

Ddifjaiion  of  the  Intwminate  After}/. — if  it  be  intended  to  tie,  not  the  sub- 
clavian, but  the  innominate,  or  if  the  former  artery  ix;  found  so  diseased  as 
to  render  deligation  hazardous,  the  same  incisions  and  dissection  will  suffice 
for  passing  a  neeille  round  the  braehio-cephalie  tnnik.  In  most  cases,  how- 
ever, it  may  be  necessary  to  divide  the  round,  sternal  origin  of  the  stenio-inas- 
toid  muscle,  and  in  some  the  outer  fibi-es  of  the  sterno-thyroid.  The  sur- 
geon's finger,  passed  down  the  carotid  as  above  described,  impinges  on  the 
muoniinate  at  its  bifurcation,  the  only  part  whii-h,  witliout  removal  of  bone, 
is  attainable.*  Unless,  as  stunetinies  happens,  the  iunominate  be  shorter,  that 
is,  divide  lower,  than  usual,  its  extreme  end  can  be  dmwn  up  into  the  neck  by 
throwing  the  head  well  back.  If  the  respiratory  difficulties  of  the  patient 
prevent  this,  or  a  low  bifurcation  render  it  inetiectual,  a  device  which  I  have 
had  more  than  one  occasion  to  ust;  on  the  dead  subject  may  be  resorted  to, 
unless  the  carotid  is  aueurismal  or  much  diseased,  namely,  to  gently  grip 
that  vessel  in  a  pair  of  smooth  jawed  (non-serrated)  forcejK?,  and,  by  drawing 
it  upward,  lift  the  end  of  the  artery  from  behind  the  sterno-clavicular  joint. 
The  fasciaoneach  sideof  the  vessel,  that  is,ju8tbelowthe  subclavian, and  inside 
and  below  the  carotid,  should  be  incited  or  torn  t*^)  facilitate  the  passage  of 
the  needle.  After  tying  the  aitery  it  will  probably  be  safer,  not  mei-ely  as 
obviating  distal  hemorrhage,  but  for  the  future  course  of  the  aneurism,  to  tie 
the  carotid  also.  The  vertebi-al  will  probably  lie  behind  the  aneurismal  sac ;  if 
not,  that  vessel  also  may  be  secuivfl  without  enlarging  the  incision,  or  indeed 
adding  to  the  danger  ot  cerebral  complication, 

These  operations  are  in  all  eases  sufficiently  arduous  to  demand  from  tho 
surgeon  all  his  coolness  and  skill ;  but  when  the  aneurism  lies  over  or  very 
close  to  the  part  to  be  ligatured,  when  the  diseiise  displaces  the  vessel  aud 
changes  its  relations,  when  anatomical  irregularity  exists,  all  the  difficulties 

■  become  enormously  eidianeetl.* 
Deligation  of  the  innominate  artery,  first  performed  by  Valentine  Mott,  of 
New  "^  ork,  presents  us  with  a  ghastly  list  of  deaths,  every  operation  except 
one  (Smyth,  of  New  Orleans)  having  proved  fatal,  and  by  hemorrlta^e.  Nev- 
ertheless, if  we  examine  the  events  of  each  case,  it  is  evident  that  this  or>era- 
tion  would  not  be  ne^'essarily  fatal  if  a  ligature  were  enijiloyed  which,  by  leav- 
ing all  the  coats  of  the  vessel  entire,  could  not  be  followed  by  bleeding  at  the 
site  of  deligation.  Mott*s  and  Hall's  patients  walke<l  about{most  imj)rudently), 
one  on  the  twenty-third,  the  other  on  the  third  day.  If  we  except  Bicker- 
steth's  case  (temporary  ligiLture),and  ITntin's(n()t  aneurismal,  butacase  of  punc- 
tured wound),  we  find  the  patients  living  not  a  few  lioiu-s  only,  but  days,  until, 
namely,  that  dangerous  momeut  for  silk  and  hem}i,  the  time  of  separation  of 

*  In  certain  cases,  the  anearittmal  sac  overlying  tin?  vertebral  art^^ry  rendtTB  it  inaooeSBlble. 
■  f'ooper  (San  Francisco),  in  a  eaae  of  large  aueuriam,  remove*!  the  uppt-r  part  of  the  stemam 

and  a  portion  of  the  clavicle  ;  but  when  it  is  coutsidered  how  freiiuentlj^  in  tlioracio  aneurism  part 
of  the  sao  in  formed  by  these  bones,  the  danger  of  auch  a  procedurt:  uill  be  evident;  Coopur^s 
patient  lived  thirty-four  days. 

*  We  find :  pleura  wounded,  one  c&tte  (Colles)  ;  severe  bleeding  from  reine  under  Bterno-thyroid, 
three  cases  ;  abuonnal  art«riea  divided,  two  caaes ;  abandoniafut  of  operation  on  account  uf 
poaition  of  lac,  foar  cases ;  whilo  in  one  case  (Liston)  great  difficulty  wa:<  found  in  reaching  tlio 
sabclavian,  which  was  soppoeed  to  arise  from  the  aorta  and  to  wue  into  the  right  side  of  the 
neck  behind  the  u>sopha^us. 


I 


51» 


ANEURISM. 


the  lignttire,  arrives.  Sixty-seven  and  sixtj-five  dajs  are  the  loTigest  periods 
of  life,  but  whether  long  or  shorty  the  mechanieal  action  of  insoluble  liga- 
tnren — the  severunce  of  arterial  coat^— is  the  immediate  cause  of  death. 

To  tlie  record  of  completed  cases,  we  must  add  four  of  abandoned  opera- 
tion. One  surgeon  finding  the  innominate  too  diseased,  tied  the  carotid  ;*  two 
other  Burgeons  simply  desisteti ;  in  one  cjise  (Key)  complete,  in  another  ^^ Porter) 
partial  soliditit'ution  resulted  from  the  Tnatiipulatiou,  or  front  an  inflammatory 
condition  set  np  in  the  eoat*i  of  the  Hiic. 

Aa  regards  hemorrhage  and  the  insoluble  ligature,  the  same  remarks  apply ; 
all  the  recorded  ea^ea  (except  Smyth's)  have  proved  fatal,  but  the  neceeaity  of 
Buch  a  mortality  with  a  ditterent  form  of  ligature  is  very  doubtful,  and  u  at 
all  events  not  proven.* 

DditfaUoH  of  the  Left  Subclavian  Avtcnj  in  its  First  Fnrf, — Tf  the  oj>eration 
of  tying  the  first  part  of  the  npht  sybclavian  arterv  be  difficult,  tlie  deligatioa 
of  the  Ufi  vessel  is  hazardous  in  the  extreme ;  the  artery  on  this  side  lie» 
more  deeply,  passing  into  the  nec^k  out  of  tlie  thorax  froni  behind  tlie  lung, 
nor  does  it  rise  ashigh  above  the  first  rib:  it  is  almost  longitudinal  iu  direc- 
tion— the  internal  jugular  vein  and  the  vatjus  nerve  are  dairgemusl^-  near  and 
pandlel  to  the  vessel — while  iu  front  and  on  the  inner  side,  and  somewhat 
outside,  is  the  pleura.  Thus  the  deep  incision,  in  which  the  work  must  be 
done,  offers  liunlly  any  spaee.  ami  when  we  add  the  i>os8ibility,  even  proba- 
bility, that  even  this  narrow^  area  may  he  still  further  diminished  by  encroach- 
ment of  the  aueurisnml  sac,  it  will  at  once  Ixj  underetood  that  the  operator 
must  be  bold  ami  confident  who  would  undertake  such  a  task  ;  nevertheless, 
the  deligation  has  been  efiected  once,  by  Dr.  Kean»ey  Kodgers,  of  New  York,' 
whose  <lerterii»tLon  of  tlie  operation,  as  both  iustruutive  and  monitory,  may  here 
be  abridged.* 

The  external  incision  wan  the  same  as  that  above  described  for  tying  the  right  sub- 
clavian ;  the  inner  three-fourths  of  the  sLerno-masloid  muscle  was  Jivided.*  On  turn- 
ing up  the  muscle,  a  portion  of  the  ancurismal  sac^  strongly  pul.tniingf  was  brought  into 
view  overlapping  half  the  width  of  the  scal^^nus.  The  fascia  being  torn,  the  deeper  work 
had  to  be  curried  on  between  the  aneurism  uu  the  outer,  luul  ihe  jugular  vein  on  the  inner 
side,  aiming  at  the  inner  edge  of  the  scalenus,  half  an  inch  above  its  origin,  so  as  to  avoid 
the  thoracic  duct;  when  this  point  was  reached,  the  vessel  was  tbund  without  difficulty 
by  pressing  the  finger  downward.  The  needle  with  removable  point  was  used  to  pass 
the  ligature,  "great  care  being  neces&ary  to  detach  the  artery  and  to  avoid  danger 
to  the  pleura  and  thomcic  duct."  Very  little  immediate  shock  followed  the  operation. 
On  the  tenth  day,  a  cough  commenced  ;  on  the  thirteenth,  secondary  hemorrhage  set  in, 
and  thn  case  terminated  fatally  on  ihe  sixteenth. 

At  the  autopsy,  ^'  a  large,  irregular,  lacerated  opening  was  found  in  the  pleura/' 
and  the  cavity  was  filled  with  coagulated  blood.  "  The  artery  had  been  completely 
divided  by  the  ligature,  which  was  found  loose  in  the  wound.  The  stump  of  the  sub- 
clavian, between  the  aorta  and  ligature,  presented  the  ap{>earance  of  a  round,  solid  cord^ 
about  one  and  a  quarter  inches  lung,  imiMjrviiius  to  wacer  and  air.'*  Beyond  the  liga- 
ture, no  plug  other  than  a  soft,  quite  recent  clot,  occupied  tlie  lumen  of  the  arterj' ;  the 
vertebral  wh^  given  off  immediately  at  tlm  point  of  ligature,  and  contained  a  like  clot, 
evidently  formed  only  just  before  death  ;  the  internal  mammary,  also,  was  patulous  and 
healthy. 

■  Afterwards  the  suhclAvian  was  ligatured  by  A.  B.  Mott ;  see  table  of  cases  of  ooDsecative 
double  distal  lifruturu. 

'  See  App«ndix  to  lliiit  Article,  containing  account  of  Mr.  Thompson's  case  of  innominate  liga- 
tion with  the  ox -aorta  Uj^ature. 

>  Sir  Astlejr  Coop*?r  tritnl  to  tie  this  vessel,  but  abandoned  tlie  attempt,  believing  that  he  had 
wouuded  the  thoracic  duct. 

*  The  case  is  given  at  length  in  the  New  York  Med.  Journal,  1846. 

*  It  is  not  stated  what  was  done  with  the  ateriio-^yoid  and  stemo- thyroid  mtiscles  ;  they  are 
almply  meiitiuued  aa  seen,  uovured  by  the  fascia. 
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The  complete  division  of  the  artery  by  the  ligature,  ami  the  open  state  of 
the  distal  part  of  the  vessel,  require  uo  further  commentary  than  a  reference 
to  what  is  said  at  p.  443.  The  opening  obdervcd  in  the  pleura  shoM's  that  this 
membrane  was  probably  wounded  in  gpite  of  the  surgeon's  gi'eat  care. 

Temporary  compression  or  li</atnre  of  the  innominate  lia**  oeen  I'csorted  to 
by  Mr.  Porter,  oi  Dublin,'  and  by  Mr.  Bickersteth,  of  Liverpool.'  The  for- 
mer H8e<l  his  artery  eiunpressor — an  instrument  like  two  aneurlHni  needles 
sliding  one  withirj  the  other,  or  like  a  minute  lithotrite;  the  latter  employed 
u  somewhat  complicated  appliance,  whereby  he  hojied  to  compress  the  artery 
by  an  elastic  force  conueoted  by  lead  wires  to  tlie  prei?snre-bar  passed  beiieath 
the  vessel.  The  former  instrument  failed  by  crau.sing  a  slmigli  of  the  artery  ; 
the  latter  by  the  giving  way  of  one  of  the  wires.  Mr.  Bicken^teth  then  tie*! 
the  vessel  on  each  side  of  the  part  that  bad  been  compressed,  with  the  usual 
result,  secondary  hemorrhage,  beginning  on  the  seventh  day,  recurring,  and 
destroying  the  patient  in  twenty-four  hours.' 

Ddigation  of  (lie  axiUary  artery  for  saMavian  (Vieurism  has,  as  a  distal 
operation,  every  j^ossible  defect,  many  vessels  being  given  off  by  the  diseaHe<l 
part  of  the  artery,  or  between  the  sac  and  the  ligature.  Tlio  iirocedui^e  has 
been  employed  five  times,  and  in  each  instance  certainly  did  no  good,  bat 
jirobably  hastoaed  the  fatal  termination. 

The  next  aneurismal  tumor  at  the  root  of  the  neck,  of  which  the  treatment 
is  to  be  considered  in  the  order  we  aixi  pursuing,  is  low  carotid  aneurism^  by 
which  words  it  is  intended  to  indicate  a  tumor  placed  so  low  in  the  neck 
that  a  portion  of  it  is  situated  Itclow,  on  a  levclUvith,  or  just  above  the 
clavicle.  This  poRitioJi  otters  tlie  surgeon  no  opitortunity  to  apply  a  ligature 
anywhere  between  the  tun»or  and  the  heart,  unless  he  have  recourse  Ut  tying 
the  innominate.  Hence  the  treatment  is  restricted  to  a  tract  of  vessel  beyond 
the  sac,  to  what  are  called  tlistal  methods.  Distal  pressure  on  the  carotid  is 
unpromising,  because  it  has  to  be  applictl  higher  than  Chassaignac's  tubercle, 
at  a  point  where  the  patient  cannot  possibly  hear  it  for  a  surticient  length  of 
time,  if  it  be  <lireoted  backwardfi.  The  only  feasible  method,  therefoix*,  is  that 
practised  by  Rouge,*  which  has  already  been  described  (p,  497),  as  have  also 
the  f>ossible  advantages  and  very  rertuin  dangers  ol"  the  rapid  motle  of  employ- 
ing compression.  It  rest  and  pressure  fail,  we  have  no  recourse  but  to  place 
a  Rgature  round  tlie  cjirotid  on  the  distal  sidt;  of  the  aneurism.*  Tliis  opera- 
tion Wiia  first  formulated  and  practised  by  Wanlrop,  who  especially  jjointetl 
out  lU  applicability  to  the  carotid,  since  no  vessel  is  there  given  otf  between 
the  ligature  and  the  origin  of  tlie  ai'tery. 

A  tlisfal  ddigation  of  the  carotid  should  be  practised  above  the  omo-hyoid 
muscle,  and  not  far  from  the  bifurcation.  The  method  of  performance  haa 
already  been  described,  but  I  would  point  out  that  an  aneurism  may  con- 
sidemhly  dis]»lar.'  the  vessel,  and  that  care  in  (studying  the  part  and  its 
vicinity  should  thoix?fr)re  in  every  ease  l>e  used. 

In  thin  opemtiou  the  pulsation  of  the  aneurism  does  not  cease,  as  in  the 
proximal  ddigation.  \Vheu  the  ligature  is  tightcuedi  indeed,  it  may  for  a 
lew  seconds  increase,  but  the  tumor  should  not  increase  in  size.  Such  an 
event  would  be  of  bad  augury,  as  indicating  danger  of  future  rupture. 
Shortly  after,  a  noticeiible  but  not  very  great  decrease  in  size  can  be  verified, 

>  Dublin  Qnart.  Journ.  of  Med.  Science,  Nor.  1867. 
«  Medico-rhirurg.  Trans.,  vol.  Ivi.  p.  129. 

'  I  Bin  not  aware  that  tliu  instratneiit  of  Dr.  Fleet  Speir  has  been  osed  on  this  ressel.     For 
remarks  on  tumporary  ligature,  seti  p.  439. 

*  Rongtj'a  ca8«  wk3  curt'd  in  13ti  hours — vix.,  8  hours  daily  daring  17  days. 

*  ?J»'ithi?r  eltfctrolysis  nor  iiijeulioii  of  coagulants  is  applicable,  since  cerebral  embolism  woald 
almost  certainly  follow. 
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atid  slowly  the  pulsation  diminishes.  We  have  not  sufficient  experience  to 
Hx  any  date  Ibr  its  cessation ;  indeed,  in  certain  cases,  as  when  the  aneurism 
IB  placed  very  low,  pulsation  may  he  communicated  to  the  soliditietl  tumor 
from  the  innominate  on  which  it  rests.  I  find  but  a  tew  cases  on  rec<:>rd  of 
this  operation,  for  carotid  aneurism  pure  and  simple,  and  at  least  three  of  these 
tenninated  fatally.* 

This  paucity'  arises  from  the  fact  that  low  carotid  disease,  even  though 
commencing  simply  in  that  vessel,  has  a  great  tendency  to  spread  downward, 
and  to  encroach  upon  the  end  of  the  innominate;  but  chiefly  oecause  it  is  pro- 
bable that  most  of  the  aneuriHms  developed  in  this  place  begin,  as  so  many 
aneurisms  do,  at  the  jioint  of  bifurcation  of  the  latter  vessel.  Of  course  an 
aneurism  commencijig  at  that  ^>art  may  spread  upward  on  the  carotid,  latenilly 
to  the  subclavian,  or  in  both  directions,  Tliey  remain,  however,  high  innomi- 
nate aneurisms,  althougli  they  are  frequently  called  carotid  or  subclavian  aneu- 
risms, involving  the  innominate. 

Innominate  aneurism^  when  diet,  rest,  and  medicine  have  failed,  is  hardly 
amenable  to  other  form  of  surgical  treatment  than  operative.  The  surgeon 
may,  indeed,  try  galvano-punctnre,  the  statistics  of  succe^  and  failure  of  which 
have  already  been  given.  Pressure,  if  used  at  all,  can  only  be  distal ;  nor  can 
it  be  expected,  as  a  rule,  to  yield  any  good  result ;  yet  the  fact  miist  not  be 
overlooKcd,  tliat  one  case  ot  innominate  aneurism  is  re|)orted  to  have  W^n 
cured,  or  greatly  benefited,  by  this  method.'  The  instrument  used  was  a 
modification  of  Bourgery's  compressor  for  subclavian  aneurism,  namely,  a 
broad  leather  belt  roiuid  the  cheat,  bearing  an  oblique  strap,  which,  fastening 
to  the  leit  side  of  the  belt,  back  and  front,  passed  over  the  right  shoulder^ 
and  kept  a  pad  firmly  pressed  on  the  subclavian.  The  corset  carried  behind 
a  steel  plate,  bearing  an  upright  rod,  terminating  above  in  an  adjustable  lever, 
with  screws,  pads,  etc.,  whereb}'  compression  could  be  made  on  the  carotid. 
The  laryngeal  symptoms  and  occasional  faintings,  previously  distressing,  dis- 
appeared m  a  week;  at  the  end  of  three  months  the  instrument  was  laid 
aside,  and  the  patient  retunied  to  her  usual  household  duties.  The  report  was 
written  ten  months  after  treatment  Imd  been  abandoned,  the  patient,  if  not 
cured,  yet  living  her  usual  life.  The  means  appear  veiy  inadequate  to  the 
end  in  view  and  to  the  success  obtainal ;  no  doubt  there  must  have  been  in 
the  patient  a  great  tendency  to  syjontaneous  cure.  Still,  the  case  is,  as  far  a^ 
it  goes,  important,  as  showing  the  possibility,  however  remote,  of  aiding 
recovery  by  distal  pressure. 

The  operative  treatment  of  innominate  aneurism  has,  of  late  years,  greatly 
intereste<i  the  surgical  profession,  many  having  attempted  to  realize  \Vara- 
rop's  views  regarding  distiil  ligature.  It  is  unfortunate  that  that  surgeon, 
in  his  well-known  case  (^^Irs.  Denmark's),  should  have  eiToneously  supiK>sed 
bis  patient's  right  carotid  to  be  obliteratetl,  so  that  he  tie<l  only  the  subcla- 
vian, in  its  thirtl  part.  Even  with  this  inadequate  operation  the  patient  was 
greiitly  Ix'uefitcH],  but  died  two  years  after,  a  large  aneurism  of  the  lunomiuato 
still  persisting. 

The  method  thus  inaugurated,  was  repeated  from  time  to  time  by  other 
surgeons,  with  certain  variations  to  be  inmiediately  described,  but  without 

^  My  figures  differ  from  thme  of  both  Dr.  Wyeth  t-ind  Mr.  HolnwM.  The  nain^fl  of  the  opera- 
tors are  as  follows  :  Wardrop,  Bush,  LAmbert,  Wooil,  Moiitgninery,  Lane,  and  Coleon  (de  Noyoa). 
[.Additional  cases,  raiuing  the  number  tu  ten  (with  fiturdealhii),  ar«  r^uordvd  by  l>eiutu6,  Delt^u«. 
and  De  Mello  Ferrari  ;  an  eleventh  cosa  in  attributed  to  Barbosu.]  Like  Mr.  Hnluiea»  I  count  but 
one  cast*  to  Wardrop  ;  the  vessel  in  hia  other  ease  bore  on  poet-inortem  examination  no  sign  of 
having  b«en  tied.  1  ad<l  to  each  list  certain  ottier  cases.  Several  cas«s  diagnoaed  as  examples 
of  pnre  carotid  nneurifim  liar^t  been  afterwards  proved  to  belong  to  a  differ«nt  category. 

*  A.  M  Kdwards,  Lnnoet,  Jan.  0,  1858.  The  catie  appears  to  liave  been  overlooked  by  mOHt,  if 
not  all,  writers  ou  this  subjwt.   Ai  least  1  do  nut  find  it  quoted  In  any  work  that  I  have  Marvhad. 
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much  fiucceaa,  until  1865,  wheu  Mr.  Heath  tied  simultaneously  the  rig:ht 
carotid  and  subclavian  for  a  woman  nuppoged  to  befiuii'ering  trnm  innominute 
aneurism,^  who  survived  four  years  iu  spite  of  the  most  wretched^  druuken 
habits.  Ill  1872,  an  excellent  study  and  risunu^  of  the  subject,  bj'  Mi\  Holmes, 
kept  up  an  interest  which  had  never  greatly  flagged.'  Nevertheless,  no  suc- 
cessful instance  of  this  mode  of  tivating  innomumte  aneurism  had  occunvd 
until  August,  1877,  when  I  tied  simultaneously'  the  right  carotid  and  sub- 
clavian in  the  case  of  Robert.  Watson,  illustrations  of  whose  case,  before  and 
after  the  operation,  I  subjoin.* 


Fig.  544. 


Fig.  645, 


C4U  of  Bobcrt  WftUOD  ;  iuDomlume  noeDrlim. 


C>n  of  Bob«rl  WitBOu,  ftuvou  wmm  Kitar  oparmtlon. 


In  thus  dealing  with  an  aneurism  of  the  innominate  by  attacking  its 
branches,  it  is  evident  that  a  certain  choice  lies  oj>en  to  the  surgeon.  Ha 
may  either  elect  to  tie,  at  the  same  ofieration,  the  common  carotid  and  the 
subclavian,  third  or  first  part,  or  ho  may  ligature  one  of  these  vessels  as  a 
first  step,  reserving  the  other  to  some  favorable  opportunity.  These  pro- 
cedures are  called  "double  distal  ligations,"  the  former  being  qualiiiea  as 
•'simultaneous," .the  latter  as  "'consecutive."  Or  he  may  content  himself  with 
tying  only  one  of  the  vessels  in  question,  the  one  selected  beiu^  usually  the 
carotid,  though  in  a  few  instances  the  subclavian  only  has  been  tie<3.  Having 
then  this  wide  choice,  the  surgeon  requires  certain  grounds  upon  which  to 
base  his  decision:  first,  as  to  tlie  propriety  of  adoptmg  any  operative  mea- 
«uro ;  and  secondly,  as  to  what  that  measure  should  be. 

The  former  consideration  is  at  the  present  day  of  very  vast  importance, 
because  the  method  of  double  distal  ligature  has,  of  late  years,  received  a 
great  impetus;  it  is  also  one  iu  which  I  am  personally  interested,  as  much  of 
that  impetus  has  been  imparted  by  my  own  successes  and  writings.  By  the 
results  of  surgery  in  this  department,  during  the  next  few  years,  posterity 
will  judge  the  juKtifiahle  or  unjustifiable  nature  of  the  pmcedure.  Now  suc- 
(Cess  in  great  measure  depends  upon  a  judicious  selection  of  cases;  while  want 

>  After  death,  tho  aneuriHtn  wiu  fauDcl  to  have  been  aortic.  Tliocase  is  reported  in  the  Lanoet, 
Jan.  5,  1867;  the  preparation  is  in  the  CoUege  of  Surgeons'  Mu8eum,  Patliological  Boriee.  1596  A. 

*  Lectnrea  on  the  Sarglcal  Treatment  of  ADearism,  deUrered  at  the  GollegA  of  durgnons,  and 
published  in  the  Lancet,  187J,  1872.  1873. 

■  By  kind  p»*rnussion  of  the  Council  of  the  Medioo-Chirurgical  Society,  in  whose  Transactions, 
vol.  txi.  p.  32,  the  case  is  published.  Tlie  aneurism  was  cured,  but  the  man  expos4>d  hinueU, 
insntSciently  clad,  to  mottt  Inclumunt  weather,  and  died  of  brouchiliij,  quite  indepeadent  of  tha 
original  disease,  six  months  aft^trwarda. 
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of  jiul^merit  or  hiRufHoicnt  care  in  examination  will  most  certainly  briug  a 
vuluubic  openition  into  disrepute.  For  the  guidance  of  the  surgeon,  I  would 
eubmit  the  followitig  aphorisms: — 

I.  An  aneurism  commeneing  suddenly,  especially  if  traceable  to  some  trau- 
matism or  over-exert  ion,  in  more  likely  to  be  beneliteti  by  operutiou  than  one 
arieing  gradually  and  without  as»fignable,  mechanical  cause, 

II.  Distinct  sacculation  U  a  most  desirable  condition;  fusiform  dilatatioa  of 
the  innominate  indicates  almost  certainly  a  similar  condition  of  the  aorta,  and 
widcHpreiul  arterial  disease. 

III.  II'  symptoms  show  the  aortic  arch  to  be  also  aflected,  the  disease  should 
be  limited,  tlmt  is,  slioul<l  not  extend  along  the  ti-aiisverse  j)ortion ;  it  should 
be  of  the  sacculated  variety,  not  a  genenil  dilatation  of  the  whole  calibre. 
Absence  of  any  other  aneurism,  especially  of  the  rest  of  the  aorta,  must  be 
ascertained. 

TV.  Absence  of  rasp-sound  along  the  aorta,  or  any  otlier  indication  of  ex- 
tensive atheroma,  should  be  verified. 

V.  Aortic  incompetence  (obstruction,  regurgitation,  or  both),  unless  very 
slight,  is  a  decided  objection,  as  is  also  mitral  disease  or  considerable  hyjMsr- 
trophy  of  the  heart. 

VI.  Patency  of  the  vessels  leading  to  the  brain  should  he  investigated  by 
making  a  few  seconds'  pi^essure  on  the  carotids  alternately,  and  then  simul- 
taneously. 

VII.  Absence  of  visceral  disease  must  be  ascertained.' 

The  choice  of  tying  both  vessels  at  the  same  time,  or  of  at  first  securing 
one  only,  must  depend  in  part  on  certain  peculiarities  of  the  aneurism,  in 
part  on  other  matters  concerning  the  circulatory  organs.  In  regard  to  this 
question  I  would  oli'er  the  following  rules: — 

I.  If  the  aneurism  occupy  the  distal  end  of  the  innominate,  with  the  root 
either  of  the  carotid  or  of  the  subclavian,  but  not  of  both,  then  we  may  tie 
the  one  or  the  other  respectively. 

II.  If  there  be  only  a  modci*ate  degree  of  aortic  incompetence,  such  as  might, 
however,  be  dangerous  for  simultaneous  deligation,  tlie  surgeon  must  cai-eluUy 
consider  whether  its  amount  would  also  preclude  tying  a  single  vessel. 

ni.  Aortic  dilatation  may  be  such  in  amount  as  would  permit  of  tying 
one,  but  not  both  vessels,  without  danger. 

IV.  Any  strong  suspicion  that  the  left  carotid,  or  either  vertebral,  vtbb 
blocked,  would  negative  deligation  of  the  right  carotid,  but  not  of  the  sub- 
clavian in  its  thirfrpart. 

V.  In  all  these  contmgcneies,  except  the  last,  the  value  of  a  subsequent 
deligation  of  the  other  vessel  must  be  gathertnl  from  the  manner  in  which 
the  first  operation  has  been  bonie,  the  amount  of  good  effected,  and  the 
changes  produced  hi  the  direction  of  aneurismal  growth. 

VL  When  none  of  the  deterrent  circumstanct^s  are  present,  and  when  the 
aneurism  of  the  innominate  does  not  iiuirkedly  obtrude  on  one  branch  to  the 
occlu&iou  of  the  other,  both  vessels  should  be  tied. 

Aneuhism  of  Aficn  op  Aorta. 


We  now  come  to  a  subject,  the  surgical  aspects  of  aortic-arch  aneurism, 
which  involves  the  latest  developments  of  the  surgery  of  vessels.     In  the 

>  Many  a  cue  hu  been  pUoed  ou  the  debit  side  of  the  ncconiit  when  the  Aneuriim  had  been 
tftjred,  or  was  in  process  of  onre,  the  patiDnt  having  died  of  somi?  olhor  dis4*&.s«',  lh«  symptoms  of 
whi(rh  had  bcf>n  disrognrded  or  overlooked.  Somt;  of  these  aphorisms  muy  Appear  superlluous, 
but  they  aro  all  Justified  by  recorda. 


ANErRISM  or  ARCB   OF  AORTA. 
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Fig.  546. 


vear  1869,  Dr.  Cockle  called  attention'  to  several  cases  in  xvhich  aneiirifim  of 
the  aorta  had  been  curecl,  or  greatly  benefital,  hy  obliteration  of  the  left 
common  carotid  arter}',  whether  by  accidental  iinpaetioii  or  hy  the  surgeon's 
art,  under  the  influence  of  a  mistaken  diat^nosid  f  and  he  reconunendcd  that 
in  certain  cases  (which  he  did  not  very  clearly  dcline)  of  aortic  disease,  the 
left  carotid  sliould  be  tied  iu  the  neck.  Shortly  after,  a  suitable  ciise  pre- 
sented ittk'lf,  and  under  I>r.  Cockle  ri  tJUperviwion,  Mr.  Heath  i>erformed  the 
operation.  The  practice  has  eince  been  followed  by  Mr.  liohuejs  and  by 
myself,  with  ineontcfltable  benefit. 

I  was  assiduously  going  through  this  whole  subject,  studying  the  results 
of  operation  and  the  causes  of  success  or  failure,  when  it  appeared  to  ine 
that  Dr.  C^x^klc*H  theory  did  not 
hy  any  means  exhaust  the  sub- 
ject ;  and  this  idea  was  contirraed 
by  considering  cases  of  aortic 
aneurism,  indubitably  benefitetl, 
perhaps  even  cured,  when  the 
diagnosis  had  been  incorrect,  and 
when,  under  error,  treatment  had 
been  dirocUxl  to  the  innoniimite 
by  tying  vessels  on  tlie  right  side 
of  the  neck.  This  appeared  to 
me  connected  with  a  curious  fact 
in  pathology.  A  concretion  de- 
tached from  an  aortic  valve  al- 
most invariably  finds  its  way  into 
tlie  letl  carotitU  occasionally  u»to 
the  left  sulxilavian ;  into  the  ri^ht 
carotid  about  once  in  twenty-tive 
cases,  Hcuce  it  has  been  assumed 
that  the  left  vessel  lies  moix;  fully 
than  the  right  in  the  axis  of  the 
ascending  aorta.  The  very  re- 
verse is  the  fact,  as  may  l)o 
prove<l  b^-  making  a  little  punc- 
ture in  each  carotid  just  below 
its  bifurcation,  and  passing  long 
probes  down  botli,  as  far  aa 
they  will  go,  when,  o!i  ri'iiioviiig 
the  ehedt-wall  and  opening  the 
aorta,  the  two  probes  will  W  s<n?ii 
crossing  each  other  within  the 
vessel.  The  right  pnibf  pusses 
through  the  aortle  ("peniiig  not 
far  from  its  left  niaru;iTi,  atid  ia 
well  within  the  vontridc.  Theleft 
pi'obe  striken  the  tendinous  ring 
of  tlie  aortic  orifice  on  the  riglit 
aspect  of  the  vessel.  In  some 
hcnlies  the  end  of  the  instrument 
will  be  just  within  the  heart;  in  A«e.  of  k«rt,  wru,  wd  ewoua.. 


»  L&noct,  1869,  rol.  i.  pp.  422  and  489. 

*  See  bL*ruafi«r  thti  cases  of  Montgomery,  TilanDs,  and  Rigen ;  when  error  lias  been  oommittedi 
the  an«arU»m  has  Ihwu  diagotMed  as  of  the  l«fl  carotid  iUetl^ 
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most  it  will  be  iii  the  slniu  of  Valsalva,  Tlie  probe  ia  never  in  the  axiaof  1 
tlie  aorta,  but  Btrikes  tbe  wall,  be  it  of  vesBel  or  of  veutriclef  at  a  consider- ^^ 
able  angle.  ^H 

Tliere  must,  therefore,  be  a  truer  anatomical  oau^e  for  this  propensity  of^» 
detached  concreta.  Solids  within  a  stream,  if  not  too  heavy,  go  with  the  J 
strongest  current ;  hence  we  may  infer  that  s<^nie  subtle  curve  or  slope  of^B 
surfaces  directs  the  most  potent  ru&h  of  the  stream  obliquely  athwart  the^^ 
vesseU  towards  the  orifice  of  the  left  carotid.  Looking  at  the  position  of  \ 
parts,  it  appears  highly  probable  that  this  is  really  so.  For  the  axis  of  the  j 
left  ventricle  is  not  in  a  line  with  that  of  the  first  fjart  of  the  aorta,  but,  if 
pi-olonged  from  the  apex  through  the  centre  of  the  orifice,  foils  upon  and  j 
about  the  outer  bIuus  of  YuLsalva,  whose  concavity  appears  well  calculated 
to  divert  and  reflect  the  blctod-streara  in  the  direction  indicated.  In  this 
course  the  current  would  pass*  from  the  right  aspect  of  the  aortic,  obliquely 
towards  the  carotid  orifice ;  it  would  occujty  that  portion  of  the  trunk  which 
in  the  diagram  lic«  to  the  left  of  the  whole  probe  (Fig.  646).  Possibly  the 
potent  flow  of  blood  in  this  direction  is  a^tsociated  witli  the  preponderance  of 
the  left  brain  and  the  rii^ht  half  of  the  body. 

Another  matter  must"be  pointed  out,  namely,  the  anatomical  arrangement 
whereby  each  vessel  is  enable*!  to  divert  and  gather  from  the  general  cur- 
rent in  the  nortii,  that  portion  of  the  stream  necessary  for  the  supply  of  its 
own  channels  and  branches.  First,  we  see  the  great  brachio-cephalic  trunk ; 
then,  be  it  observed,  there  is  no  interval  between  that  and  the  left  carotid.  ^J 
There  is  not,  as  is  usually  figured  and  imagined,  between  these  two  ve««el8  ft!^| 
bit  of  transverse  aorta,  convex  upward,  but  a  mere  angle,  a  sort  of  V-f^hajtcd  ^ 
double  septum ;  a  rather  wider  angle  separates  the  left  subclavian  from  tlie 
carotid.  If  the  lower  part  of  the  ascending  aorta  be  severed  from  the  rest, 
and  we  look  along  the  tube  of  the  transverse  part,  we  do  not  see  the  orifice* 
of  the  carotid  and  subclavian  foreshortened  into  ovals,  or  mere  slits,  as  would 
be  the  case  if  these  vessels  were  given  ofl"  straight  and  plumb  from  the  piarent 
stem.  On  the  contrar}',  these  OjHiuingH  face  us  directly,  so  that  we  soora  to 
see  right  into  the  lumen  of  each  branch,  and  chiefly  into  that  of  the  carotid.* 
This  results  from  Jhe  mode  of  origin  of  these  vessels.  Tliey  are  not  given 
otf  straight  and  rectangularly  from  the  transverse  aorta,  but  their  roots  take  a 
very  obfique  dire<rtion  to  the  left,  and  then  8wcn*e  more  directly  upwards; 
hence  the  distal  margin  of  each  vessel  lies  on  a  level  considerably  lower  than 
the  proximal.  Each  such  margin  has  runniuff  from  it,  dawnw^ard  and  to  the 
right,  on  each  side  wall  of  tlie  aorta,  a  rounded  ridce,  so  arranged  that  the 
projection  of  the  distal  lip  and  twofold  spur — in  shape  not  unlike  a  halfv, 
uimiel — catches  the  blood-stream  as  it  courses  along  the  main  trunk,  and] 
directs  each  its  own  share  into  its  special  branch.  The  arrangement  of  th 
ridges  is  such  that  thoy  divide  all  the  upper  aspect,  and  u  considerable  pa 
of  uie  side  wall,  of  tlie  aortii,  into  districts,  one  for  each  vessel.  Hence  a 
aneuritfrn,  unless  it  Hprint^  from  the  inferior,  or  concave  wall,  of  the  arc! 
inuHt  almost  of  necessity  belong  to  the  district  of  either  one  branch  or  th 
other  (Fig,  547).  In  some  bodies,  however,  the  letit  carotid  springs  fro 
the  angle,  as  it  were,  between  the  aorta  and  innominate.    In  such  instant 

*  In  my  urtiole  In  tho  Modlco-Chimrgical  Transactions,  vol.  Ixii.  p.  393  et  m^.,  bc4ng 
anxioDs  to  aooentoatt*  (ho  abst^noe  of  foreebortoning,  I  said,  "Tho»t^op4*nin^  look  nearly  roaud.'' 
The  oxprettsion  wan  uif«UcitouB.  Bvi^rj  careful  aniitomUt  knows  that  the  openingn  art?  not 
roand  ;  their  shapu  is  differfOt  in  different  iudividuulH.  The  general  condition  is  that  the  inno-J 
miuate  and  oubclaviau  opti^niugs  are  nearly  tteuiicirclti'S,  haviug^  tliuir  flat  side?  opposed  at  a  oon*J 
•Iderable  anglu  to  each  other,  so  that  they  nre  more  widely  separated  in  front  than  behind,  lof 
tho  wider  part  of  this  interval,  and  geuorally  anterior  to  both  the  other  orifices,  ia  the  opening'' 
of  the  left  carotid,  rhomboid  in  shape,  and  with  its  short  end  behind,  so  aa  pretty  accuratal/ 
to  lit  the  aboi'e-describod  tutervKl. 
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tlie  ridge  on  the  distal  margin  of  the  brachio-oephalic  trunk  is  particularly 
strongly  marked,  and  there  is  also  a  t^nialler  ridge  in  the  innominate  it8tiU., 
running  from  the  proximal  opening  of  the  left  carotid.  In  two  dissections,  I 
have  found  the  lett  carotid  arising  altogether  from  the  commencement  of  the 

Fig.  547. 


Arch  of  ftorU  ftnd  Iui?a  bruiebct,  tbowtng  obUqna  rood  of  gn%t  Teisels.  and  rldget  ranaliig  from  orlfleea  oa 


innominate.  An  aneurism  of  that  vessel,  occurring  in  such  a  subject,  would 
give  rise  to  some  considerable  embarrassment  of  diagnosis,  and  many  doubts 
as  to  which  point  t^hould  be  chosen  as  that  to  which  surgical  treatment  should 
be  directed.  For  instance,  this  was  evidently  the  original  state  of  the  vessel 
in  the  aneurism  here  depicttsl ;  in  the  preparation,  the  peculiar  anatomy  of 
the  left  carotid  van  be  more  clearly  made  out  than  in  the  drawing  (Fig.  548). 

PKow  if  these  conclusions  be  correct;  if  there  be  in  tlie  aorta  varying  rates 
of  current,  and  if  there  be  districts  of  that  vessel  appertaining  to  the  dif- 
ferent bninches,  so  that  the  blood  which  tiows  over  or  near  any  particnlnr 
portion  of  its  wall  must  pass  into  a  given  vessel,  it  follows  that  an  aneurism 
in  one  situation,  if  amenable  to  surgery  at  all,  must  be  treated  from  the  ves- 
sels of  the  right  side,  while  in  other  situations  it  must  be  attacked  Irom  the 

Any  special  rhumi  of  cases  is  impossible:  my  views  wen?  carried  out,  first,  in  my 
own  (Mise,  aod  have  since  been  followed  by  Dr.  Lediard  and  Dr.  Wyeth ;  these,  as  fur 
as  I  know,  are  the  only  three  cases  in  which  double  distal  deligation  has  been  know- 
ingly undertaken  for  aortic  aneurism.  My  patient  lived  Jifteen  months  in  fair  health 
and  comfort.  Dr.  Lediard's  lived  nearly  ten  months.  Dr.  Wyeth's  died  one  year 
after  the  operation,  from  exhausting  diarrhoea.  That  gentleman  writes  me:  *^  Both 
arteries  were  oblitoratt'd  at  tlie  points  of  deligation  ;  lliey  were  not  divided,  but  were 
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atroDgand  fibrous,  and  the  ligatures  had  disappeared.  A  gratifying  and  perfect  6ui 
The  cases  operated  on  under  mistaken  diagnoses  have  also  done  well  in  those  instaneM^ 
in  which  Ibc  sac  arose  from  the  portions  of  the  aorta  about  to  be  de-scribed,  but  badly 
when  from  elsewhere. 


Fig.  548. 


Anearltm  or  tEtnoiDliiftt<>.  iDTolrtog  vrru  and  len  earottd;  1,  lorte;  S,  wtU  of  *m  thnwB  down:  3.  1i>»!b>w< 
clot  lining  aucurUm  ;  4,  right  carotid  ;  fi,  right  •abcUvUn  ;  fl,  iott  carotid  ;  7.  Irfi  •vbelmTlan. 

We  cannot  then  deny  the  ]x>88ibiHty,  and,  if  we  could  be  certain  of  diag- 
nosis, tlie  high  probability,  of  being  able  to  benefit  by  operation  some  aortic 
aneuri!*nis  developed  from  certain  definite  regions  of  the  arch.  But  to  make 
his  efforts  valuuble,  the  surgeon  should  be  able  to  effect  this,  not  merely  in  a 
few  felicitous  and  fortuitous  cases,  while  llie  less  fortunate  patients  suffer 
injury;  thert^  should  be  iu  no  aise  any  haplutzard  element,  but  a  clearly 
formulated  view  of  what  is  to  be  done  and  what  is  to  be  gained.  To  attain 
such  prescience,  many  difficult  and  minute  problems  in  diagnosis  must  be 
solved. 

The  only  forms  of  aortic  aneurism  with  wliich  surgery  can  cope,  are  the 
sacculated,  aii<l  perhaps  a  few  of  such  dilatations  as  occupy  but  a  very  limited 
and  detiiicd  portion  of  the  trunk.     The  former  is  more  favorable  than  the 
latter  foruj  of  disease.     Fusiform  enlargements,  occupying  a  considerable 
length  of  the  ves.HJ,  are  not  amcimblc  to  surgical  treatment;    nor  indee<l 
would  I  operate  upon   any  case,  whose  symptoms  did  not  permit  of  tairly 
clear  and  distinct  dutiuitiou  of  the  place  whence  tlie  aneurism  arose.     Thftj 
metho<l  of  doing  this  has  not  as  yet  been  fully  develoi>ed.     Till  of  late  year»,i 
when  once  an  aortic  aneurism  had  been  detected,  etjough  appeared  to  have^ 
l>eon  done;  a!id  even  now  many  m<.Hlienl  men  do  not  think  it  needful  to  dis- 
crhninate  between  tuniors  whicL  spring  from  one, and  those  which  arise  from 
another  part  of  the  arch. 

But  ttie  value  which  modem  views  on  this  subject  have  placed  on  more 
accurate  diagnosis,  will  insure  giviiter  precision;  and  therefore  symptoms,  and 
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combinations  of  s^TnptoniH,  which  wo  may  not  aw  yet  thorougtilj  undorstand, 
will  prove  to  future  investigators  of  much  eiguitieance.  Especially  must  this 
be  the  case  in  the  early  phases  of  the  disease ;  the  later  stages,  unless  a  history 
of  the  commeuciag  phenomena  furnish  a  clue,  may  still  be  undecipherable. 

These  points  being  prcniised,  wc  may  go  on  to  consider  the  symptoms 
produceil  by  aneurism  of  the  aortic  arch  generally,  and  at  lirst  without 
reference  to  the  order  of  their  appearance. 

(1)  Tumor,  pulsation,  dulncss,  and  certain  sounds,  depend  upon  the  growth 
of  an  aueurismal  sac  from  the  artery,  extending  towartls  the  Buiface,  and  dis- 
placing resonant  lung  by  non-ivsonant  blood  (nurd  or  soliditied).  When  the 
aneurism  comes  within  a  certain  distanco  of  the  surface,  the  chest-wall  pro- 
trudes, at  lirst  by  mere  bulging,  but  at'terwurds  by  a  conical  (umory  which 
visibly  and  sensibly /iH/firt^*.*?.  Around  the  point  of  strongest  pulsation,  a  space 
of  grailually  diminishing  impulse  is  traceable;  eo^  too  ^dalnrss  is  in  the  middle 
of  the  sjiace  absolute,  further  out  relative  only,  diminishing  more  and  more 
nntil  it  merges  into  resonance;  the  dull  area  is  usually- continuous  at  one 
of  its  margms  with  cardiac  dulness.  Over  the  pulsatile  enlargement,  the 
heart  soinuls  are  heard  with  abnormal  loudness,  but  the  second  sound  is  much 
more  accentuated  tluiii  the  first;  it  is  sometimes  a  dull,  heavy  thud,  and  in 
other  cases  a  sliarp,  metallic  ring,  but  it  is  always  loud  in  proportion  to  the 
first  sound,  and  even  louder  ihan  over  the  heart  itself.  Bruitshaye  hardly  been 
mentionetl  hitherto,  because  their  presence  or  absence  is  so  variable ;  they 
are  of  different  qualities  and  degrees,  from  a  mere  "  coo"  to  a  harah,  saw-like 
noise.  Many  cases  run  their  whole  course  without  any  such  abnornml  sound; 
others  are  aecompanietl  throughout  by  bruit-^;  while  in  still  a  third  series,  the 
murmur — blowing  or  rasping — may  be  heard,  either  at  the  bepnning  or  end 
of  the  case,  while  the  interme^iiate  portion  of  it^  course  is  marked  by  silence. 
These  sounds,  then,  when  present,  are  valuable  symptoms,  but  their  absence 
does  not  negative  tho  existence  of  aiiouriHm.  We  may  group  this  whole 
range  of  phenomena  under  the  term  '"tumor  symptoms/ 

(2)  Changes  of  the  pulse  are  important,  and  are  of  different  sorts.  An 
artery  nuiv  oe  partially  obstruct^xl  by  an  aneurism  sjjringing  from  another 
vessel,  curling  over  and  pressing  on  its  trunk  :  or,  indeed,  by  a  non-ancurismal 
tumor.  The  ambiguity  which  would  arise  from  such  a  condition  must  be 
cleared  away  by  examination  of  other  symptoms.  The  direct  influence  of 
an  aneurism  on  the  jtulse  of  the  vessel  from  which  it  springs,  is  a  reduction 
of  the  beat  of  the  vesstd  below  tlie  tumor;  it  (hnis  not  noressarily  follow, 
though  it  is  usually  the  ciise,  that  less  blood  fnuls  its  way  along  the  tube, 
but  it  does  so  in  a  more  even  manner.  A  familiar,  though  not  perfectly 
accurate,  simile  may  be  taken  from  the  mechanism  of  a  fire-engine  (the 
heart),  which  delivers  water  along  tho  hose  (aitcry)  in  an  even  stream,  al- 
though its  force  is  imparU'd  by  alteniato  strokes  of  the  pump.  This  is  effected 
by  lettii^  the  water  lirst  pass  into  a  cavity — kettle  I  believe  it  is  called — fn>m 
which  the  hose  issues.  Now,  the  kettle  contains  at  the  top  a  little  air, 
whose  elasticity,  acting  as  a  spring,  diminishes,  if  it  does  not  quite  eliminate 
the  intermittent  or  pulsatile  quality  of  the  current.  The  aiieuriam  has  in  it 
no  air,  but  tho  widening  of  the  channel  at  u  point  iietween  the  heart  and  the 
artery  examined  [together  with  tho  elasticity  of  the  sac-wall]  is  sufficient  to 
moderate,  though  it  does  not  altogether  suppress,  the  pulsatile  character  of 
the  stream. 

Thus,  the  sphygmogra.phic  trace  shows  a  sloping  and  low  upstroke,  and  an 
absence  of  tidal  and  dicrotic  waves,  so  that,  for  instance,  in  an  aneurism  of  the 
innominate,  or  of  either  subclavian,  the  line  may  represent  a  mere  succession 
of  even  and  shallow  undulations.  This  is  representea  to  the  finger  by  a  weak, 
full,  soft  pulse — indicating  an  artery  which  throbs  slightly,  never  empties 
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itself,  and,  uot  having  tJie  stimulus  of  the  expansile  throb,  doce  not  con- 
tract fully.  An  aneuriam  situated  less  directly  on  the  course  of  the  arteiy 
examined,  caused  changes  less  easily  described,  because  more  varied — a  less 
sloping  upstroke,  and  all  beyond  represented  by  a  zigzag  line  running  down 
to  the  bottom  of  the  next  upstroke — and  to  the  finger  gives  the  sensation  of 
u  weak  pulse,  with  a  thrill  or  vibration. 

(3)  Dyspnoea  and  other  respiratory  troubles  are  among  the  most  distressing 
sj'mptoms  of  aneurism  at  the  upper  part  of  the  chest  and  root  of  the  neck ; 
indeed,  many  cases  of  the  disease  prove  fatal  merely  by  obstruction  of  the  air- 
passages.  Tliese  troubles  are  of  two  kinds,  produced,  the  one  by  direct  pres- 
sure on  the  trachea,  bronchi,  or  both,  the  other  by  interference  with  the  recur- 
rent laryngeal  nerve.  Kor  are  these  forms  difficult  to  distinguish  from  each 
other.  The  first  produces  dyspnceu  from  obstruction,  and  on  applying  a  stetho- 
scope to  the  chest,  a  f*ecul  iar,  harHli,  laud,  bellows  or  organ-pii)e  sound,  is  heard, 
at  hrst  only  on  inspiration  ;  allerwards,  when  the  obstruction  is  more  marked, 
the  expiratory  murmur  is  altere^l  in  a  like  marmer.  If  the  pressure  be  on  the 
trachea,  this  sound  is  equal  in  both  lungs ;  if  it  be  on  a  bronchus,  it  will  be 
very  much  more  marked  on  one  side  tlian  on  the  other.  It  is  always  heard 
on  both  sides,  unless  the  point  of  partial  occlunion  be  very  low  down,  since 
the  irregularities  in  the  current  of  air  aft'ect  the  stream  much  above  the  actual 
seat  of  obstruction,  though  more  slightly.  Subsefjuently,  if  the  bronchus  be- 
come altogether  closed,  no.sound — not  even  the  respiratory  murmur — is  heard« 
Thi^Hc  wymptoms  are  continuous,  but  every  now  and  tlien  there  arise  severe 
paroxysms  of  violent  cftbrts  for  breath ;  the  chest  heaves,  the  veins  of  the 
head  and  neck  swell,  the  face  becomes  livid,  a  little  air  wheezes  in  and  out, 
and  severe,  brassy  cough  adds  to  the  distress  until  a  little  thick  mucus  is  ex- 
pectorated. The  quieter  phase  is  then  restored  until  another  mass  of  secreted 
material  obstruct«  the  already  too  narrow  channel.  "With  all  this,  the  voice, 
unless  in  the  exacerbation,  is  not  particularly  weakened ;  nay,  sometimes  it  is 
rather  loud  and  metallic. 

The  other  form  commences  with  changes  in  the  voice,  first  of  all  in  the 
tone,  which  is  high,  squeaky,  and  false — or  whi8iK^ring,with  muffled  falsetto. 
If  dyspnoea  occur  at  aU,  it  does  so  early  in  the  case,  the  symptoms  resembling 
those  of  laryngismus  stridulus.^  It  is  under  such  circumstances  also  paroxys- 
mal, but  less  frequent  and  more  periodical  than  in  the  previously  described 
variety.  After  an  interval,  aphonia,  sometimes  complete,  oeXs  in,  and  there 
may  be  considerable  tendency  to  choking  at  meals,  that  is,  to  the  tmid  pass- 
ing into  the  wind-pipe.  Examination  with  the  larjTigoscope  will  show  that 
the  former  condition  depends  upon  tightness  (spasm)  ot  one  vocal  cord,  rarely 
of  both ;  the  latter  on  paralysis.'  In  some  cases  the  dyspnoea  and  violent 
cough  (tracheal  or  bninchial  sjTTiptoms)  coexist  with  the  laryngeal  troubles. 

(4)  Dysiihayla  from  pi'es.sure  on  the  Geso]»hagus  is  nearly  always  a  later 
sign  than  tracheal  or  bronchial  dyspnt^wi.  The  patient  finds  a  difliculty  in 
swallowing,  at  fii-st  solids,  and  afterwards  even  liquids.  By  listening  a  little 
on  the  left  side  of  the  last  cervical  or  upper  dorsal  vertebne,  while  the  patient 
is  swallowing  a  teaspoonful  of  water,  a  prolonged,  reduplicated  efibrt  at  de- 
glutition win  generally  reveal,  even  before  the  patient  is  himself  aware  of  it, 
obstruction  in  the  gullet. 

■  TVacheotomy  hu  be«n  morn  tlian  once  performed. 

s  Dr.  Biiuinler  and  Dr.  George  Johnson  showed  specimens,  jn  1871  and  1873  respeciiri'ljr,  in 
whioli,  by  thej>rt*8sar©  of  an  aneurism,  both  vocal  oords  were  paralysed  (Patbolog1i-al  Ttsdb- 
actions,  vnl.  xxiii.  p.  66,  and  rul.  xxiv.  p.  42).  lu  both  cases,  however,  th4*re  uinit  haT«  be«a 
oonsidprsblo  pressure  on  thti  trachea  itself  (in  tho  former  only  id  it  distinctly  mentioned),  andj 
to  this  I  wnald  aitrlhntc  the  partial  paralysis  of  tlu^  right  laryngeal  mu^iulm,  the  nerves  of  vbiob 
were  uut  directly  coui]>rc8stMl  by  thu  sac.  The  fact  that  such  triicheol  obstruction  can  take  pUoei 
must  inculcate  caution  in  the  interpretation  of  this  symptom. 
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(5)  Another  symptom  ia  irregxdariti/  of  the  pupilSj  either  dilatation  or  con- 
traction, from  irritation,  and  afterwards  imj>eded  function,  of  the  sympathetic, 
and  perhaps  also  of  the  vagus. 

(6)  Displacement  of  the  heart  downward  and  to  the  left,  and  certain  [tains 
in  the  depths  and  at  the  hack  of  the  cliest,  atlbrd  valuable  though  somewhat 
Motive  data  for  diagnosis. 

(7)  One  of  the  most  important  aymptoras  is  produced  by  pressure  on  the 
veins,  causing  congestion  ot  different  parts,  often  a  doughy  tump  over  one  or 
both  clavicles,  and  oedema  about  the  face  or  arms.  The  significance  of  the 
localities  of  congestion  depends  in  great  measure  upon  their  relation  to  other 
pressure  sTraptoras.  Certain  combinations  furnish  remarkably  positive  evi- 
dence. Formstance:  pressure  wholly  and  entirely  on  the  right  bronchus; 
congestion  of  both  arms  and  both  aides  of  the  head  and  chest ;  tumor  symp- 
toms, chiefly  about  the  second  space  and  rib,  considerably  to  the  riglit  of  the 
sternum;  heart  displacement,  if  any,  directly  outward;  the  pulses  equal, 
with  very  slight  sphygraographic  change — perhaps  a  rather  sloping  upstroke, 
usually  a  flat,  blunt  apex,  absence  partial  or  total  of  dicrotic  wave,  but  undu- 
latory  character  of  whole  down-line — indicate  disease  of  the  ascending  aorta. 
Congestion  of  the  left  arm,  supraclavicular  region,  and  side  of  the  heml ; 
aneurismal  character  of  right  pulse  (radial  and  carotid) ;  tumor  symptoms  a 
little  to  the  right  of  the  sternum,  and  probably  some  tracheal  dyspnoea,  ar& 
symptomatic  of  aor to-innominate  aneurism.  Modification  of  left  iJidial  pulse; 
affection  of  left  vocal  cord ;  left  venous  congestion ;  tracheal  dyspnom  and 
obstruction  of  air  to  both  lungs,  with  tumor  symptoms  on  and  to  the  left  ot 
the  median  line,  mark  disease  of  the  transverse  aorta.  Obstruction  to  the 
entrance  of  air  to  the  left  lung  alone,  with  pains  at  the  back  and  along  the 
intercostals,  is  indicative  of  disease  of  the  third  part  of  the  arch. 

It  is  unnecessary  to  multiply  these  examples,  which  must  be  taken  as 
indicating  simply  the  broader  lines  of  diagnosis. 

lyeatment  of  Aneurisms  of  the  Aortic  Arch. — A  certain  number  of  patients  suf- 
fering from  aortic-arch  aneurism  have  undoubte<lly  got  well  under  treatment 
by  rest  and  metlicinee.  These  cases,  however,  are  but  few ;  the  gi*cat  majority 
of  these  patients  either  receive  no  benefit  or  <^uickly  relapse.  Ilence  every 
such  case  should  be  sedulously  watched;  that  failure  of  treatment  may  at  once 
be  recognized.  Especially  should  the  commencement  of  pressure  on  the  air- 
tubes  be  carefully  observed,  bees* use  incn»asingdyspna»a  is  not  only  a  sign  that 
the  aneurism  is  becoming  larger,  but  shows  that  the  I'eet  treatment  is  no  longer 
possible.  There  can  be  no  repose  for  one  who  is  now  and  again  convulsed 
with  violent  coueh,  and  whose  every  breath  is  labor.  Moreover,  as  mv  late 
lamente*!  friend,  l>r.  Pearson  Irvine,  conclusively  sliowed,  partial  occlusion 
of  the  windpijHd!  brings  on  a  certain  form  of  pulmouarj''  disease,  chiefly  due 
to  obstruction  in  the  exit  of  air.'  This  disease  of  itself  would  destroy  life, 
even  if  the  aneurism  could  be  cured.  Therefore  any  considerable  dilhculty 
of  breathing  should  be  a  strong  inducement  to  operation,  unless  the  circum- 
stances be  unfavorable. 

We  should,  however,  have  clear  rules  for  guidance  as  to  which  cases  will, 
and  which  will  not,  benefit  by  such  treatment.  Furthermore,  wo  have  to 
discriminate  between  the  suitability  of  two  operations,  namely,  that  on  the 
left,  and  that  on  the  right  niile  of  the  neck.  In  order,  therefore,  to  save 
space  and  time,  I  will  jfut  in  the  form  of  a  summary  the  conditions  which 
should  guide  us  in  our  choice.  It  must,  of  course,  be  understood  that  only 
the  principal,  not  the  minuter  points,  can  be  thus  summarized,  and  that  in 
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tlieir  combination  certain  of  the  symptoms  may,  especially  if  early  in  fne 
case,  be  wanting. 

(1)  For  DeUgafion  of  Left  Carotid. — Turaor  symptoms  upon  and  somewhat, 
but  not  for,  to  the  left  of  middle  line,  and  rising  into  epistcmal  notch,  or 
beneath  left  stenio-mastoid.    Left  venous  congestion ;  alteration  of  left  caroti 
and  to  a  much  less  degree  of  left  radial  pulse.     IVmlysis  of  left  vocal  cord 
obstruction  to  entrance  of  air,  equal  on  both  sides  of  chest ;  sometimes  altera 
tion  of  left  pupil.* 

(2)  For  Delegation  of  Right  Carotid  and  SubcUivian, — Tumor  symptoms  on 
right  of  median  line.  Markei^l  changes  in  right  radial  and  carotid  puW. 
Venous  congestion  on  right  side,  affecting  first  and  chiefly  head  and  neck, 
Aftenvards,  with  increase  of  tumor,  right  arm  and  chest,  and  right  vocal 
cord,  nuiy  be  paralyzed. 

Tumor  8yiui>tomB  on  right  of  and  upon  mesial  line,  runnine  up  to  stern 
clavicular  joint  and  episternal  notch;  venous  congestion  on  lett  side ;  alte 
tion  of  right  pulse  (radial  and  carotid);  tracheal  ttyspna^a. 

Tumor  further  to  the  rifcjht,  and  lower  (second  space);  congestion  equal  on 
both  sides;  no  marked  dilicrunce  between  the  two  pulses;  heart  displacement^ 
chit'fly  outwartl. 

Pressure  on  right  bronchus;  left  lung  perfectly  free;  with  puerile  respiration^ 
and  perliaps  emphysema. 

\V  ith  any  of  these  couditiouB,  changes  of  the  right  pupil  may  be  com- 
bined. 

(3)  Doubtful  Signs^  only  to  be  Read  by  the  Light  of  other  Sgmptonis, — Venoua 
congestion  on  the  left  side ;  tracheal  dvspnoea ;  dysphagia. 

(4)  Ojycration  should  f>€  Avoided, — When  turaor  symptoms  reach  widely  oa^ 
l)oth  sides  of  mesial  line.     When,  with  paralysis  of  left  vocal  cord,  there  i& 
ol)struction  of  right  bronchus.    When  ''locomotive"  pulse,  thrill,  and  double 
murmur,  show  considerable  aortic  incomj>ctence.     When  there  is  mitral  dis- 
ease or  considerable  cardiac  hypertrophy,*    When  there  is,  in  the  course  of 
the  aorta,  the  rasping  sound  of  calcilication  or  advanced  atheroma,  more  par- 
ticularly if  the  8U{>erticial  vessels  are  felt  to  be  rough  and  rigid,     AViien 
there  is  pain  about  tho  spine  and  intercostal  nerves ;  when  there  is  obstruc- 
tion of  tne  left  bronchus  only  ;  when  there  is  pressure  on  the  left  apex,  and 
expectoration  of  frothy  b(ood.    To  th«se  i)08itive  signs,  I  would  add  a  uega-      i 
tive  one,  viz.,  the  symptoms  being  so  indefinite  as  to  render  any  diagnosis  ^M 
aa  to  the  site  of  the  aneurism  douotful.  ^^ 

Residts  of  Simultaneous  Double  Distal  Ligature. — I  have  been  restrained  by 
considerations  of  space  from  giving,  for  the  more  usual  deligations,  tlie  lists 
of  oi>eration»,  since  tables  of  names,  dates,  results,  etc.,  would  in  a  work  like 
this  be  inadmisMibk  ;  but  hoi*e,  partly  because  the  cases  are  eonipanitively 
few,  fttirtly  to  show  tho  importance  of  the  views  which  I  have  expressed  i-on* 
ceming  the  conditions  of  the  heart  and  aorta,  the  whole  list,  twenty-seven  in 
number,  shall  be  given  in  full.  The  fit«t  twenty-four  cases  were  all  of 
aneurism  supposed  to  be  inuoruiuate. 

>  I  would  carefnUy  exolode  Boch  aneurisms  u  spring  from  the  aorta  beyond  the  orifloe  of  the 
left  carotid,  as  more  likely  to  bo  injared  than  l>enefitea  by  tying  that  vessel :  whether  any  j«ach- 
oasei  oonld  gain  by  deUgation  of  the  left  subclariAn,  \a  doubtful,  or  has  at  all  erentc  not  yet  \<eem 
proved.  I 

*  Anourism  of  the  aortic  arch  ofTers  a  certain  resistance  to  the  blood -stream,  and  thereby  ial 
rapidly  productive  of  a  certain  cardiac  hypertrophy.  I'lilfss  this  be  severe,  it  need  not  negMivaj 
operation  if  the  valves  hv  sound  ;  a  much  Rinaller  hyjwrtrophy  is  deterr*«nt  if  lh«?r«  b«  alMH 
aortic  incompetence.  Perhaps  it  will  be  well  nho  to  point  out  a  oircumstance  which  shouldl 
induce  us  to  insist  strongly  ou  operation,  with  a.f  little  delay  as  possible.  Anuurisma  of  thM 
abcending  and  cardiac  part  of  the  trausvi^rse  aorta  cause  the  mass  of  blood  a  little  al»ore  iJiol 
▼alves  to  be  large  in  amount;  hence  itfall»  with  undue  force  on  the  valves,  which  can  be  heardi 
to  close  with  Tiolence — the  door  is  slammed  rather  than  shut.  If  this  be  allowed  to  go  on^ 
incompetence  will  soon  be  produced.  J 
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Simultaneous  Double  Distal  Liqature. 


lo. 


8iirg«on. 


Data. 


DnimtioB  of 
life. 


TemilnatioB. 


Pott*mon«inappeftra&ceB,  and  remarks. 


Fttr  InnominaU  Aneurigm  (a«  diagnosed). 


Hobftrt/ 
Rossi,* 

Heath, 

Blannder, 

Sands, 


«    Hodges, 

7  Holm«s, 

8  I  Lane, 

9  jUcCarthy, 

XO  I  Durham, 

^X  iGreen, 
""         Ensor, 

King, 

Weir, 

Eliot, 
Harwell, 

BanreU, 

Harwell, 

Uttle, 

Ransohoff, 

Stimson, 
Palmer, 

King, 

34    PoUook, 


X54 


1839 
1839 

1865 

1867 

1868 

1868 
1871 
1871 
1872 

1873 

1874 
1876 
1876 
1876 

1876 

1877 

1877 

1877 

1877 

1879 

1879 
1879 

1880 

1880 


16  days 

6th  daj 

4yrs.l7 

days 

5  days 

13  moa. 

lada/s 

5&  dajs 

52  days 

ISdajB 

6th  daj 

3  mos. 

65  days 

111  days 

15  days 

26  days 

103  days 

19  mos. 

30  hoars 

40  mos. 

7  days 

Still  Urea 

125  days 

14  mos. 

10  days 

Killed  herself  by  throwing 
pillow  at  nurse. 


Anenrism  practically 

oared. 
Anearism  filled  with  soft 

black  clot. 
Anearism  nearly  fall   of 

laminated  olot. 


No  benefit. 
No  benefit. 

Hemorrhage  from   proxi- 
mal end  of  sabcLavian. 
Death  from  shock. 

Raptare  of  sac. 


Sapparation  of  sac. 

Sac  nearly  fall  of  lamin- 
ated clot. 

Sao  ocoladed  by  laminated 
clot. 

Anearism  cared  (patient 
killed  htmaelf  by  ex- 
posure). 

Aneurism  cured. 


Anearism  cored. 

Anearism  lined  by  lamin- 
ated clot. 


Aneurism  consolidated. 

Anearism  cured. 

Aneurism  lined  with  lam- 
inated clot. 


Left  carotid  artery  was  closed; 

patient's  brain  nourished  by  one 

vertebral. 
It  was  of  the  ascending  aorta. 

Tumor  to  left  of  innominate ;  left 
carotid  shoald  have  been  tied. 


Merely  an  aortic  dilatation. 

Aorta  maoh  dilated. 

No  post-mortem  examination. 


Probably  in    this   case   cardiac 
hypertrophy. 

Aorta  much  dilated. 
Aorta  much  dilated. 
Aorta  mach  dilated,  atheromat- 
ous. 
Aorta  very  atheromatous. 

Bronchitis  unconnected  with 
aneurism. 

Bronchitis,  no  connection  with 

aneurism. 
Aorta  dilated;   heart  hypertro- 

phied. 
Died  fh>m  pleurisy,  unconnected 

with  aneurism. 
Fusiform  dilatation,  arch  of  aorta 

atheromatous, with  calcification. 

Pressure  of  solidified  aneurism 
CAUBed  ulcer  of  innominate  vein. 

Died  from  bronchitis ;  some  aortic 
dilatation. 

Aorta  dilated,  and  with  large 
patches  of  atheroma. 


For  Aortic  AneuriMm  (at  diagnoied). 

25 

26 

BarweU, 
Lediard, 

1879 

1880 

15  mos. 
8|mo8. 

Aneurism  cured  (ox  aorta 

ligature). 
Aneurism  solid  (ox  aorta 

ligature). 
Di^  from  diarrhcea   (ox 

aorta  ligature). 

Died  from  slow  exhaustion  and 
debility  following  dissipation. 

2J 

Wyeth, 

1880 

1  year. 

Aneurism  partly  filled  with  clot 
death  not  dae  to  anearism. 

I 


[The  editor  has,  in  his  chapter  on  aneurism,*  tabulated  or  referred  to  33 
cases  of  simultaneous,  double,  distal  ligature,  the  aneurism  in  28  cases  having 

'  This  is  set  down  as  a  deligation  of  the  first  part  of  the  subclavian.  Mr.  Holmes,  who  had 
^opportanity  of  examining  the  preparation,  doubts  if  that  vessel  were  tied. 

'  Smne  writer's  report  Rossi's  case  as  a  deligation  of  the  first,  others  aa  one  of  the  third  part 
of  the  sabolavian. 

'  Principles  and  Practice  of  Surgery,  3d  ed.  pp.  565  et  seq.   Philadelphia,  1882. 
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hivolvetl  the  innominate,  and  in  9  the  aorta,  while  in  1  the  aorta  \va*  dilated 
though  not  aneurieimal ;  of  the  whole  33  cases,  17,  or  more  than  half,  termi- 
nated tktally,  while  in  13  decided  benefit,  of  greater  or  lesH  duration,  was 
experienced.  The  additional  cases  referred  to  by  the  editor  are  those  of 
Browne  (recovered),  Deiiuce,  and  Mareh,  and  the  fatal  cases  of  Hutchison, 
Pollock,  and  Maury.] 

It  will  be  observed  that  in  nearly  all  the  cases  of  the  above  table  which 
wei-e  followed  by  nin'id  death,  the  autoj>8y  revealed  disease  of  the  heart,  of 
the  aorta,  or  of  both.  Therefore,  the  state  of  these  parts  should  always  be 
cai'efull}'  investigated.  In  the  present  state  of  our  knowledge,  we  may  not 
always  be  able  to  diagnose  atheroma  of  the  aorta,  or  even  a  certain  degree 
of  dilatation  ;  but  it  may  often  be  inferred,  though  not  absolutely  made  out. 
At  all  events,  it  is  well  to  point  out  what  conditions  injuriously  ati'ect  the 
death-rate  of  the  operation,  which  should  never  be  lightly  undertaken  with- 
out due  knowledge  of  what  to  seek,  an4l  what  circiinistauces  should  deter. 

Consecutive  doubk  ddiyation  has  usually  been  eniploycd  in  consequence  of 
a  hope  that  tying  one  of  its  branches  would  cui-e  an  innominate  aneurism, 
the  other  branch  being  secured  when,  after  a  certain  interval,  improvement 
only,  and  not  cure,  has  resulted.  The  operation  may  also,  however,  be  under- 
taken because  the  surgeon,  intending  to  tie  both  vessels,  has  reason,  irom 
the  condition  of  the  heart  and  aorta,  to  dread  doing  so  simultaneously. 

CoNSEcuTivB  Double  Distal  Lioatcrb. 
For  Innominate  Aneurism  {a»  diagnosed). 


t^nrKf^&• 


"1 

aud 


FeArn, 
Wiclcbam, 

MalgAigne, 
Bickereteth, 

Fleet  Sp€i] 

Doughty  aui. 

A.  B.  Mott,' 
KuBt«r,' 
Adams  and    i 

Troves, 


Carotid  Uod. 

Aug. 

22, 

1836  1 

S*»pt. 

iiS. 

1839 

July, 

IMS 

M»y 

u. 

1864 

Cuiistrioted,    1 

May 

4, 

1674 
1875 

May 

30, 

1879 

Jane 

30, 

1880 

SabelaTlu  tl«d. 

Aug. 

30. 

1836 

Dec. 

3. 

1839 

Oct. 

17. 

184fi 

June  17, 

18(J4 

Tix^d 

L, 

Aug. 

6, 

1874 

Jane 

1870 

Aug. 

16. 

1879 

July 

a. 

1880 

TernlaauoB  Botf  poit-moriam  appckimacc*. 

Died  of  drankenuesB,  Kov.  27|  1838. 

Died  of  rupture  of  tfac,  Deo.  1&,  1839. 

Rupture  of  sac ;  erysipelas,  Nov.  7.  1845. 

No  benefit ;  died  of  progressire  diiease,  Sept.  1S64. 


Fhthlsis.     Aneurism  apparently  cured,  1879. 

Mitral  inoompetenoe ;  dilated  aorta,  Aug.  30. 1879. 
Uemorrhage  from  site  of  deligatiou. 


The  result  of  tying  the  right  carotid  alone  for  innominate  aneuria^m  is  not 
to  Ikj  consideretl  satisfactory,  and  more  espet'inHy  i.^  it  unrtuceessfnl  if  the 
disease  involve  the  aorta,  'fhe  vessel  has  been  litratured  for  invominaie^  or 
supposed  aorto-innoniinate,  dlsoa.^e.  thirty  times,  with  twenty  deaths.  But  in 
ca8es  of  aortic^  or  aorto-innominate  disejise,  the  operation  has  been  performetl 
seven  times,  and  in  only  one  instance  has  it  proved  benelicial — the  ease  of  Mr. 
Annandalf.'  With  this  exception,  the  longest  survival  was  forty-one  hours; 
the  next,  nineteen  hours ;  the  others,  ten  hours  and  under.  The  conclusion 
to  be  drawni,  is,  that  for  low  innominate  aneurism,  which  almost  always 
involves  the  anrtn,  it  is  safer  to  tie  both  vessels  than  the  carotid  alone. 

Distal  ligature  uf  th:  right  suh'tavian.  in  its  third  party  for  innominate  aneu- 
Tiarti^  would  not  appear  a  hoj^fu]  procedure,  since  the  carotid  and  so  many 

>  The  patient  irss  greatly  relieved  of  pain,  and  asked,  if  it  returned,  whether  the  inrgcon 
could  not  tie  some  other  artery  ;  there  were,  howerer,  other  aiieurisnu,  one  of  which  seems  to 
have  hurst. 

■  ThH  patient  survived  two  years  ;  the  cause  of  death  is  unknown,  and  there  was  no  ])ost-mor- 
tern  examination.  (Letter  from  Mr.  Anuandale.)  I  cannot  iM^rsuade  myself  that  the  aneurism 
WAS  aortiL' ;  the  immediate  effect  of  the  ligature — stoppage  of  pulsation — must  surely  negative 
such  an  idea. 
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subclavian  bmnt^liCH  luiist  allow  a  large  strcum  Ihrougli  tlip  artor}".  It  has 
beeu  done  twice  under  the  niltitakeu  idea  that  the  earotid  wai^  already  oblit- 
erated (Wardrop,  liroca),  and  once  purix>9ely  (Bryant),  All  the  patienta 
Mirvived  some  time,  and  appear  to  have  been  to  a  certain  extent  benefitc*!. 
[Ulacknian'ri  ami  Luugier's  ca.'^es  (the  latter  a  deligatiun  of  the  axillary) 
both  proved  fatal.] 

For  aneurism  of  the  aortic  arch,  the  left  carotid  has  been  tied  eleven  times; 
in  tlie  first  few  caines,  the  disease  was  supposed  to  be  of  the  carotid,*  but  the 
operatiou  has  since  been  performed  by  others,*  with  the  direct  intention  of 
benefiting  an  aortic  aheurisiu.  The  four  caries  of  mistaken  diagnosis,  and 
tlie  first  thi*ee  of  the  intentional  oi>erations,  did  ^vell.  Pirogoff  thus  operated 
on  a  woman  with  aorto-iunoniiriate  aneurism — not  the  procedure  to  be  selected ; 
Kiister,  on  a  nian  who  had  fusiform  aneurism  of  the  aorta  and  extreme  car- 
diac hyi>ertrophy.^  I  have  thus  o|>cratod  twice.  My  first  patient  was  greatly 
improved,  but  <1  ted  four  nionthn  after  of  visceral  dirteoi^e.  Tlie  next  opera- 
tiou was  utidertiikcn  at  the  desire  of  a  phj'sician,  somewhat  against  my 
convictions;  both  carotid  and  subclavian  were  tied,  as  the  aneurism  extended 
far  to  the  left.  The  man  was  rapidly  ap[)roaching  dcjith  wheu  the  vessels 
were  tied,  and  1  do  not  think  that  the  end  was  cither  haatencti  or  postjxmcd.* 
Mr,  Heath  has  also  oiierated  twice;  his  second  oaso  was  unfortunate,  the 
patient  dying  very  quickly  from  syncope. 

Thus  of  the  eleven  cases,  seven  did  remarkably  well ;  four  badly ;  proba- 
bl}''  all  four — certiiinly  two  of  them — were  ill  choseu. 

[The  editor  has  tabulated*  thii"toen  cases,  including  one  of  his  own,  of 
carotid  ligation  for  aortic  aneurism,  more  or  less  relief  liaviug  been  obtained 
in  six.] 

Arterio-Venous  Aneurism.* 


A  few  words  must  be  said  concerning  a  form  of  disease  involving  not  only 
the  arterial  trunk,  but  also  the  neighboring  vein,  or  an  adjacent  venous 
cavity,  which  indeed  essenrially  consists  of  au  interparietal  communication 
between  the  area  of  the  one  and  ot"  the  other. 

Li  former  times,  when  venesection  was  so  frequently  practised  as  often  to 
be  entrusted  to  unskilful  hands,  this  disease  was  very  common  at  the  bend 
of  the  elbow%  and  indeed,  since  other  external  aneurisms  were  treated  after 
oue  method,  that  of  Antyllus,  the  ingenuity  of  the  older  surgeons  was 
chiefly  exerciricd  i][>on  this  coiiditioti.  And  himnelf,  whoso  name  is  still 
attached  to  one  form  of  arterial  deligation,  firet  practised  hiH  method  on  an 
aneurism  of  this  sort  at  the  bend  of  the  elbow  (see  p,  433).  But  as  we  shall 
see,  the  disease  may  be  spontaneous,  and  is  by  no  means  confined  to  this 
situation,  but  may  occur  in  any  part,  of  tlic  body  where  an  artery  and  (t  vein 
are  in  juxtapoHitioti.' 

The  disease  assumes  two  forms,  viz.,  ancurismal  varix^  when  the  artery 
opens  directly  into  the  vein,  the  edges  of  the  two  holes  being  in  contact,  and 
udiierent ;  and  varicose  aneurista  when  between  the  two  vesset  is  interposed  a 
distinct  sac,  into  which  they  both  o\Min. 

'  Montgomery,  O'Shaughnessy,  Higon,  Tilanus.  It  was  these  cases  that  prompted  Dr.  Cockle's 
paper  and  aur^g^^stioii ;  Heath  waa  the  first  to  carry  U  into  effect. 

*  Heath,  Uuhn«?8,  BarwoU,  Pirogpff,  and  Kuster.  *  Uajt  Herz  war  nngemeln  gross. 

*  Med.-CUir.  Trails.,  vol.  Ixir.  •  Op.  cit.,  p.  Sfjft. 

*  That  fonu  uf  arterio-venous  diaeast*  which  coDsisU  in  an  enlargtunent  of  the  arterioles  and 
venules — via.,  anearism  by  anastomoeia  or  cirsoid  aneurlsm^-has  beeu  described  in  the  preceding 
article. 

'  Usually,  the  communicatiou  is  formed  between  veasela  that  are  normally  in  ooutaot;  bnl 
even  tliii  is  not  essential. 
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Aneurismal  Varix." — The  former  of  these  maladies,  nearly  alwaj-a  tmu- 
niatic,  nia^'  probably  best  be  described  by  taking  as  our  type  the  foiiuerly 
common  urterio-venous  puncture  in  venesection.  "  Wlien  this  haiti>en8,"  eaya 
I W.  Hunter/  the  first  who  correctly  described  this  condition, "  the  injury  done 
to  the  artery  is  commonly  known  by  the  jerking  impetuosity  of  the  stream 
which  li(jwrt  from  the  vem,  and  by  the  diffieulty  of  stopping  it  when  a  HufK- 
cient  qimntity  huri  been  drawn  ;"  also,  if  what  T  saw  long  a^o  in  a  single  ca?e 
Ix!  tisnal,  by  tlie  apjx'arance  of  two  colors  in  the  blood.  A\n3en,  however,  the 
hemorrhage  has  been  checked  by  pressure,  and  the  wound  has  healed,  the  op- 
posctl  openings  adhere  to  each  other,  and  the  vessels  intercommunicate.  The 
disease  is  then  marked  by  dilatation  of  the  punctured  vein  and  its  affluents, 
for  two  inches  or  rather  less,  above,  and  for  rather  more  than  that  distance 
below,  the  cicatrix  letl  by  the  punctuiv.  The  enlargement  is  well  marked ; 
its  limits  are  somewhat  abrupt ;  it  pulsates  rathor  less  forcibly  tlian  an  artery 
dilated  U*  an  equal  wlze  would  do;  und  added  to  this,  there  is  u  continuons, 
vibratile  thrill,  best  felt  when  the  finger  touches  the  part  but  verj'^  lightly. 
To  an  ear  applied  gently  on  the  tumor,  thiri  thrill  it*  translated  into  a  rasping 
or  snarling  sound,  which  William  I  luiiter*  compares  to  "what  is  produced 
in  the  mouth  by  continuing  the  ^ound  of  the  letter  R  in  a  whis|»er."  I 
would  call  it  ^' tlirill-murnmr/'  This  vibration  is,  if  the  hole  of  communi- 
cation be  large,  api»arent  even  to  sight;  especially  at  a  jwint  opposite  the 
arterial  oiK?ning.  The  venous  tumor  can  be  readily  emptied  by  pressure, 
but  immediately  tills  again,  not  }»y  afflux  of  blood  from  the  veins  below,  but 
from  the  artery  above,  as  ma^'  be  proved  by  tj'ing  a  fillet  tightly  round  the 
arm  just  under  the  seat  of  dusease.  When  the  limb  is  raised  vertically,  the 
tumor  diminishes,  and  if,  while  that  posture  is  maintained,  pressure  be  made 
on  the  artery  above,  all  thrill  and  bruit  ecase,  while  the  swelling  almost 
entirely  disiippoai's.  Li  same  wusch  the  i>oint  of  the  tinger,  by  followinu:  as  a 
due  the  line  oi'  most  marked  vibi-ation,  may  be  made  to  impinge  directly  on 
the  arterial  openi 
entiivly  subsides. 

Occasionally  the  arterj'  above  is  dilated  and  convoluted,  pulsating  more 
largely  and  strongly  than  natin'al,  while  nevertheless  the  artery  below,  and 
the  radial  pulse  on  that  side,  are  smaller  than  on  the  other.  The  veins,  for  a 
little  way  above,  and  throughout  the  limb  l>elow,  are  enlarged,  tortuous,  and 
varicose,  and  for  a  certain  mstance  maj'  1^  seen,  or  by  a  very  litrht  touch  may 
he  felt,  to  pulsate  very  distinrtly.  yVIso,  in  most  cases,  the  mteguments  of 
the  foivarm  and  their  appLMulices,  hair  and  nails, are  hypertropliied,  and  some- 
times the  part,  especially  iii  the  course  of  the  veins,  is  peculiarly  hirsnte. 

Varicose  Aneurism. — Varicose  aneurism  differs  from  the  above-described 
condition  by  the  interposition  of  a  bkxul-eontaining  cavity  between  the  arte- 
rial and  venous  wouiiil ;  tlie  intercommunication  of  the  vessels  is,  therefore, 
less  direct,  and  hence  a  certani  diti'ei'cncc  exists  m  the  relative  intensity  of 
some  of  the  symptoms  above  dcseribed,  accoitling  to  the  indirectness  of  the 
obstruction,  and  the  mode  in  which  the  two  opposing  streams  meet  within 
the  aneuriHinal  pouch.  The  veins,  varicose  both  above  and  below,  are  not,  as 
a  rule,  as  largely  distendcil  immediately  opposite  the  puncture*  nor  do  they 
pulsate  as  distinctly  and  clearly,  as  in  the  other  fonn  of  the  disease.  The 
aneurismal  tumor  U  easily  di^itinguishable;  it  pulsates  and  makes  a  peculiar 
noise,  more  or  U'sb  loud  and  harsh  nccording  to  the  size,  shape,  and  relative 
position  of  the  openings.  It  is  eiomctimes  hissing  or  ranping,  sometimes  like 
the  murmur  of  a  spiral  shell,  the  boiling  of  a  kettle,  or,  as  m  a  case  which  I 


ipiii 
the  arterial  opening,  when  vibration  is  checked,  and  the  enlargement  almost 


^ 


>  Med.  UbttvrvAtiuiis  and  luqairtes,  1701,  p.  34. 


«  Op.  olt. 
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fciw  in  1872,  ib  like  the  noitjc  of  a  giift-burner  turned  too  higli.  It  is  Bome- 
times  loiul  eiunigli  to  keep  the  patient  awake,  or  even  to  waken  him  if  he 
happeu  to  raise  uu  the  alfect^Hl  arm  near  to  his  ear.  The  same  mechanism 
which  produces  the  sound  causics  a  vibnition  of  the  tumor,  which  id  exactly 
like  the  sensation  commnnicated  to  a  hand  placci^l  on  the  hack  of  a  growling 
dog,  or  a  purring  cat.  This  thrill  is  contnuio«.s,  and  nuiy  he  felt  through 
ana  with  the  pulsation,  but  neither  increa*e«  nor  decreases  with  the  heat  of 
the  heart.  Tue  same  condition  of  tegumcntary  hyi»ertrophy  exists  as  waa 
described  in  speaking  of  aneurismal  varix,  and  to  this  is  not  unfrequently 
a4ided  a  general,  sotlt  thickening  of  the  sort  sometimes  calle<l  solid  a-dema; 
ordinary  (wlenwi,  also,  is  not  unnsuah 

LHlier  places  where  traumatism  occasionally  produces  arterio-venous  an- 
eurism of  the  varix  variety,  are  some  parts  of  the  scalp,  mostly  over  the  tem- 
poral, large  anricuhir,  and  occipital  arteries ;  but  in  those  places,  because  the 
vessels  arc  smaller,  the  anastomoses  fnicr,  and  The  surn>uuding  tissues  denser, 
a  somewhat  ditferont  result  is  produced,  namclv  dilatation  of  the  arterial  and 
venous  branches,  their  offsets  and  niinute  twigs,  into  a  mesh  of  enlarged, 
convoluted,  and  pulsating  vessels,  closely  resembling — indoetl,  genemlly  in- 
distinguishable from — cirsoid  aneurism ;  a  subject  wliich  hiis  JK'en  considered 
in  a  previous  article.  Also,  the  disease  has  been  known  to  follow  fractures 
through  the  sella  turcica  or  orbit,  the  preternatural  communication  being 
either  between  the  carotid  artery  and  cavernous  sinus,  or  between  the 
ophthalmic  artery  and  vein,  whence,  as  already  described,  originates  one 
form  of  the  disease  tenned  i>ulsatiiia[  tumor  of  the  orbit.' 

It  must  not,  however,  be  supposed  that  arterio-venous  aneurism  is  always 
the  result  of  wound.  Varicose  ancuri^jm  has  often  occurred  without  such 
caaaation,  and  in  deep  parts  of  the  body ;  even  aneurismal  varix  may  thus 
arise  without  direct  wound.  I  believe  Mr.  Svmo'  to  have  been  the  first 
surgeon  who  publisheil  a  case  of  varicose  aueunsm  of  the  aorta.  Six  years 
subsequently,  viz.,  in  1R37,  Mr.  (i.  II.  Perry*  noted  a  case  of  this  disease 
occurring  between  the  popliteal  artery  and  vein,  and  Mr.  Porter*  recorded 
a  similar  example.  In  1S40,  Mr.  Thurnam*  read  his  excellent  memoir  ou 
the  subject;  since  which  time,  ailliouijli  atlditi<frxal  ciises  have  been  published 
by  Rokitansky/  Mayn,*  Bwiuniont,'  Pemberton,*  Wade,*"  and  many  others, 
little  light  has  remained  to  be  thrown  u|)on  the  matter.  This  light  chiefly 
touches  certain  points  regarding  the  relative  fre<jueucy  of  the  disease  at  ditfer- 
ent  parts,  and  the  mode  of  its  occurrence. 

Mr.  Tiiurnam's  paper  tii*st  culled  attention  to  the  fact  that  these  preter- 
natural commuuicutious  may  take  place  between  the  largest  vessels  of  tlie 
body — as  between  the  liret  or  second  part  of  the  thoracic  aorta  and  any 
lajwe  vein  or  venous  chamber  of  the  heart.  Thus  there  is  distinct  anatomical 
evidence  of  the  existence  of  arteriivvcnous  aneurisms  of  most  of  the  larger 
vessels  of  the  body.    Thurnam's  cases,  indeed,show  that  of  18  aortic  aneurisms, 

■  Delens,  Tbftse ;  De  U  oommunioation  de  la  Carotids  Interne  et  dn  Sinaa  cavemeax.  Paria, 
1870. 

■  Bdinburgh  Medical  and  Surgical  Jonrnal,  Jaty,  1831,  p.  114. 

*  Medioo-Chirurgioal  Transaclionrf,  rol.  xx.  p.  31. 

*  Cyclopredia  of  Anatomy  and  Physiology,  voi.  i.  p.  242. 

■  On  An^nriflTiis,  especially  Spontaneons  Varicose  Aneurisms  of  the  Ascending  Aortft.  Uedioo- 
Chirurgical  Transactions,  vol.  xxiii.  p.  323. 

*  Utjbtfr  eiuigo  deLT  wichtigaten  Krankhoitcu  der  Art«ritiU. 
7  Dablin  Medie&l  Journal,  July.  1864. 

*  Medical  Times  and  Oaxette,  1867,  vol.  U.  The  preparation  ta  in  the  College  of  Sargeons' 
Museum. 

*  Medico-Chirargical  Tram>acllonfi,  voL  xlir.  p.  189.  The  dlseaae  followed  pressure- ireatmaat 
for  popliteal  aneurism. 

*  Ibid.,p,  211. 
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11  Imd  formed  comniimicatiou  with  the  pulmonary  veiii,  4  with  a  cavity  of 
the  heart,  and  3  with  one  of  the  vena?  cava?. 

Thus,  on  examining  these  i-ecordn  and  collating  them  with  others  gathered 
bj  Sibson  and  hy  myself,  we  may  construct  the  lollowing  table,'  ahowing  the 
relative  Imiuency  of  these  various  conditioiis: — 

Vq.  at  Caab*. 

17 


AaeorUiiift.1  Arl^rj. 

Ascend  ins  aorta. 


Cuiumaulcatlog  wtth 

Pulmonary  artery. 
Right  auricle. 
Right  ventricle. 
Descending  veim  cava. 
Lett  ventricle. 
Descending  vena  cava. 
Ascending  vena  cava. 
Iniernal  jugular  vein. 


Cavernous  sinus. 
Extenial  iliac  vein. 
Femoral  vein. 
Popliteal  vein. 
Posterior  tibitd  vein. 


2  Transverse  aorta. 

7  Descending  aorta. 

5  Common  carotid  artery. 

1  External         •*         " 
4  Internal  carotid        " 

2  External  iliac  ancry. 

3  Femoral  artery. 
2  Popliteal  arter)'. 
1  Posterior  tibial  artery. 

In  five  of  these  sixty  eases,  the  form  of  intert^ommnnioation  wa«  that  of 
aneurismal  varix ;  in  the  rest,  that  of  varicose  aneurism.  The  mode  in  which 
the  diseaiie  is  profluced  in  the  large  internal  vessels,  and  fnxjuentl^*  in  extenial 
parts,  is  as  follows ;  First  the  artery  develops  an  aneurism  which,  m  the  coarse 
of  its  e;rowth,  presses  upon  and  ultimately  opens  into  a  vein  or  venous  cavity, 
just  aslt  might,  if  otherwise  idactHlJiavo  ojioned  into  abronchusor  the  pharjiix. 
Sometimes  such  a  rujiture  is  followed  by  rujrid  or  immediate  death.  Ot  the 
patients  whose  cases  are  al)ove  tabulated,  thoiiirh  one  lived  for  onl}'  a  very  few 
noura  after  the  event,  the  larger  nnmbcr  survived  for  weeks  or  months,  and 
one  even  for  more  than  three  and  a  half  yeare.'  Tlmt  life  could  be  thus  com- 
patible with  so  grave  a  lesion,  would  be,  unless  supported  by  ample  evidence, 
mcredible  ;  vet,  not  onlv  does  dinu-al  observation  indicate  this  feet,  but  the 
smooth  and  rounded  margin  of  the  arterio-venous  opening  attests  the  long 
duration  of  pat^»ncy.  Indeed,  in  one  ease  the  t-ondition  diagnosed  during  lite 
caused  so  little  trouble  that  the  man  "declared  he  was  quite  well,  except 
that  his  breathing  was  a  little  chort ;  he  could  not  lx>  induced  to  remain 
longer  in  hospital,  as  he  was  detenninwl  to  restime  his  employment."* 

The  mode  m  which  these  ojX'ningH  form  is  the  same  as  of  any  ruptures  of 
aneurismal  sjics  into  other  adjacvi»t  cavities.  The  tumor  in  its  uicreani'  pi*csaea 
on  the  walls  of  tlie  venous  space,  causing  adhesion^  and  then  gnidual  thmuijig 
and  absorption  of  the  walls,  until  the  sac  bulges  into  the  vein  or  cavity,  and  at 
this  part — since  an  empty  cavity  or  one  with  fluid  contents  offers  less  re©i.st- 
auce  than  solid  tissue — the  wall  is  apt  to  further  dilate  and  become  thinner. 
The  actual  ru]iture  may  be  aide*!  by  some  sudden  effort,  or  may  bo  quite 
spontaneous;  in  tbe  latter  case  it  is  more  likely  to  be  slower  than  in  the 
former,  but  may  be  as  su»lden ;  and  although  one  would  supix>Be  that  sudden 
rupture  must  oV  necessity  l)e  more  constantly  and  rapidly  latal  than  the  more 
gnidual  breach,  yet  I  do  not  tind,  as  far  as  clinical  symptoms  permit  the 
moment  of  the  event  to  be  fixcnl,  that  such  dilierence  really  existo. 

1  I  ara,  of  coursn.  Mw&re  tliat  more  casos  nro  scattered,  and  espooially  of  late  j«Ars,  \n  BurKicil 
journals,  but  it  aeemee  to  me  sufficient  to  take  those  which  I  have  fouud  recorded  between  1S40 
ana  ]H70. 

*  Cfls**  Vin.  of  Thuniam.     The  communicatiou  was  with  the  pulmonary  artery. 

•  Wad«,  loc,  oit.  The  coninmnicalion  was  at  that  time  only  with  the  pulmonary  artery,  tlia 
opening  into  which  waa,  afu»r  death,  found  to  )>tf  round,  regular,  and  smooth  ;  a  further  opeuing» 
ragged  and  thin-«dg«d,  wu  nweut,  and  the  immediate  cause  of  death. 
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External  arterio-venons  aneurisms  may  form  in  the  same  waj-,  qt  from  an 
abBceris  openiiiff  into  botli  vussola  ;  but  this  mode  of  origiji  is  undoubtedly 
less  frequent  than  some  form  of  traumatism/  and  especially  common  are, 
first,  Venesection  wounds,  and  then  gnnsliot  injuries.  Eardoleben  collected 
from  pul>lislied  nourecrf  91  eaftcs  of  traumatic  anterii>-Vfiious  anoiirisni.  Of 
these  40  wrn*  from  venesection,  14  from  gunshot  wound,  and  the  rest  from 
various  forms  of  injury  ;  therefore,  as  might  be  supposed,  the  gix-'ater  nnnd>er 
of  case**  dei>end  upon  jn-eternatural  c<inmnmication  between  the  oruchial  artery 
and  the  median  basihc  vein.  The  next  motst  fretiuent  seat  of  the  disoane  w 
between  the  femoml  artery  and  its  vein  (13  eases),  the  next  in  the  temiKmil 
artory  (9  cases),'  etc. 

Nor  are  we  to  suppose  that  the  disease  follows,  of  necessity,  imraetliately  or 
rapidly  after  infliction  of  tlie  injury.  In  Kokitansky'sca-se,'  the  disease  first 
made  its  presence  known  in  the  axilla  thirt}'  years  ut^er  the  receipt  of  a  gunshot 
wound.  Beaumont's  (Toronto)  patient  had  received  a  wound  in  the  groin  ; 
for  more  than  ten  yeare  a  loud  aiid  constant  thrill-murmur,  audible  at  some 
distance,  was  the  only  symptom  ;  at  the  end  of  that  time  an  aneurism  formed 
while  riding  on  horseback.*  In  Dr.  Cotter's  case,  a  wound  of  the  thigh  occurred 
eight  and  a  half  yeur-s  previ*.iU8  to  the  formation  in  the  scar  of  an  unenri^nial 
varix.* 

That  comparatively  small  vessels  may  be  thus  affected,  is  shown  by  the 
relatively  not  infrequent  occurrence  of  a  communication  between  the  tem- 
poral artery  and  ita  companion  vein  ;  this  has  l)ccn  generally  due  to  arterio- 
tomy  practised  for  therapeutic  purposes,  but  it  lias  also  followwl  an  accidental 
wound.  But  perhaps  the  most  interesting  exaiiiplo  of  nuch  disease  in  a  very 
small  vessel  is  the  case  reported  by  Mr.  Moore.*  The  disease  was  developed 
on  a  branch  of  the  sciatic  artery  withui  the  substance  of  the  popllteiil  nerve; 
therefore,  though  the  tumor  was  not  large,  ami  coninamicated  witli  very 
small  vessels,  it  gave  great  jjaiu,  and  caused  considerable  embarrassment  in 
diagnosis.  It  is  not  mentioned,  whether  or  no,  in  tliis  ease,  auscultation  was 
employed.    The  case  is  described  a^  one  of  arterio-venous  cyst. 

Diagnosis  of  ArterU>VetUixi3  Aneurlsyn. — ^The  diagnosis  of  this  disease,  in 
those  parts  of  the  body  which  interest  us  as  surt^eons,  depends  upon  the 
points  of  symptomatology  and  history  already  descnbeti.  A  direct  wound  in 
the  course  of  an  artery,  followed  by  pulsation  of  enlarge<i  and  varicose  veins; 
a  tumor  at  or  near  the  site  of  injury  ;  and  a  murmur  more  or  less  loud  and 
har3b,  present  the  problem  in  its  simplest  atid  easiest  fonn.  When  the  veasel 
is  suj>erficial,  as  at  the  bend  of  the  elbow,  or  jicar  the  groin,  the  distinctive 
diJfterences  between  aneurismal  varix  and  varicose  aneurism  can  l>e  reatUly  made 
out.  Certain  symptoms  may,  it  is  true,  either  by  their  presence  or  absence, 
cause  some  doubts;  but  the  ptxruliar  purring,  or  thrill-murmur,  is,  wht^n  pre- 
sent, ao  chamcteristic,  that,  even  if  there  be  uo  turaor,  the  existence  of  arterio- 
venous communication  may  be  taken  as  established. 

More  deeply  seated  disease,  es].K:'cially  if  it  be  surraunded  and  comin-essed 
by  tirm,  strong  muscles,  occasionally,  though  rarely,  omits  the  most  significant 
symptom — murmur^ — or,at  least,  that  phenomenon  may  be  butslightly  marked. 

>  Pressnre,  as  in  Pembcrton'a  case  already  mentioned,  Tnny  ho  olaased  as  a  tranmatlo  eaoae, 
altliQugli  ihf  mtjchaiiioal  injury  bu  slow  (chronic)  in  ila  tn^Kle  of  aolion. 

■  BardelelM?n,  Uiaa.  Inau^-i  Ik-rliu.     Uebcr  das  trauuiatlscUu  ^iieurjrdtua  artoriovenoaum* 

•  Ueber  t'iulgL-  der  wiohligsteu  FCrankhi^iten  der  Artcrion. 

*  Med.  Timw*  and  Oazwtte,  July  27,  1867. 

*  American  Journal  of  lliu  Mi-dical  Sciences,  Tol.  xlvlU.  p.  36. 

•  Mod.-Chir.  Tranaactioua,  vol,  xlix.  p.  29. 

^  See  ft  case  bv  Mr.  Annandalf,  I*ancpt,  AprU  34,  187r».  Tim  dlacaac  was  in  the  posterior  tibiAl 
artery  and  companion  vein,  and  was,  until  opurattMl  on,  uiiiitaJc«ii  for  a  common  aneurism. 
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On  the  other  hand,  if  the  vesftel  he  one  of  the  smaller  branches  of  the  scalp, 
dilatation  of  its  otfsetit  and  of  all  inosculating  twigs  nuiy  cause  the  disease 
to  assume  the  characters  of  cirsoid  aneurism  rather  than  that  of  direct  com- 
Tuunicution,  though  in  nearly  all  such  cases  the  thrill-murmur  18  quantita- 
tively diflerent  from  the  slight,  rustling  bruit  of  ordinary,  large  angeiomata. 
Again,  from  the  cases  already  quoted,  it  is  evident  that  murmur  may,  for  a 
time,  be  the  only  8ymi)tom  of  the  dist»jise,  which  must  surely  have  been  present, 
though  inactive,  during  the  ten  and  the  eight  and  a  half  years  of  abeyance  of 
Beaumont's  and  Cotter  s  ca^es. 

Treatment  of  Arterio- Venous  Anetirism, — The  treatment  of  tliis  condition 
must  be  on  the  lines,  slightly  modiiie<l,  of  that  of  common,  sacculated  aneu- 
rism, but  certain  of  the  methods  anjiliciiLle  to  that  afibction  are.  as  a  rule, 
useless  in  this  complicated  form  of  tiie  disease.  Moreover,  certahi  difl'erences 
exist  as  to  the  management  of  the  varicose  and  varix  varieties. 

In  varicose  aneurism^  treatment  is  always  necessary,  while  manj'  eases  of 
aneurismal  varix,  especially  of  the  npper  extremity,  jiroducing  no  pain,  and 
not  leading  to  rupture  ancf  hemorrhage,  may  be  left  untreated,  or  be  simply 
met  with  pilliative  measures.  Fortunately,  also,  varicose  aneurism  is  some- 
what more  amenable  than  the  other  form  to  non-operative  measures,  namely, 
to  tlie  various  forms  of  pressure.  The  presence  of  a  sac  in  these  cases  is  the 
pomt  of  vantage  accoixled  to  that  form  of  treatment,  and,  indeed,  it  is  pro- 
bable that  Reid's  method — the  elastic  bandage  being  apitjied  both  below  and 
above,  but  not  over,  the  tumor — would  be  that  most  adapted  to  the  exigen- 
cies of  the  case.'  In  the  event  of  that  mode  of  treatment  failing,  direct  and 
indirect  pressure  should  be  given  a  full  and  fair  trial,  and  in  most  cases  it 
will  be  better  to  alternate  these  methods,  according  to  the  pain  producetl  and 
the  susceptibility  of  the  patient.  Even  if  the  aneurism  itself  be  not  cureil 
by  these  means,  it  may,  perhaps,  be  converted  into  a  simple  aneurism  by 
closure  of  the  venous  ojiening.  !NeIaton*  records  four  cases  in  which  this 
transformation  took  place,  but  it  is  somewhat  singular  that  no  such  change 
has  occurred  in  the  pmctiee  of  any  other  surgeon  ;  K"elaton*s  patients  were, 
it  appeal's,  afterwards  cured,  some  by  indirect  pi-essure,  some  by  the  Uun- 
terian  ligature. 

Injection  of  perckloride  of  iron  has  been  employed,  and  in  two  cases  with 
sacccAs — oiK;e,  namely,  by  coagulation,  and  once  by  suppuration  of  the  sac* 
WTien,  however,  the  precautions  which  must  bo  taken  during  the  treatment 
of  simple  aneurism  by  this  melliod  are  considered,  it  certainly  seems  to  me 
that  the  double  communication  of  the  sac  of  a  varicose  aneuri:*ni  must  render 
still  more  pressing  the  danger  of  embolism,  unless,  indc^,  the  blood  in  the 
whole  limb  be  entirely  iinniobiliy.ed  for  an  unusually  long  time.  The  same 
remark  may  apply  to  galvano-jnincUire  ;  yet  three  cases,  two  quotctd  by  Cini- 
selli  and  one  recorde<i  by  Debcut,  are  said  to  have  been  thus  cui-ed. 

The  ligature  for  varicose  aneurism  is  not  to  be  lightly  employetl,  but  is 
most  certainly  justifiable  when  the  tumor  is  incrcasmg  quickly  enough  to 
render  rupture  a  mere  question  of  time,  or  when  pressure  on  other  veins, 
besides  that  immediately  implicated,  renders  gangrene  a  more  pi-obable  re- 
sult of  delay  than  of  interference.  Cases,  moreover,  in  which  expectant  or 
temporixine:  treatment  can  Ix^  mlopted,  are  rare,  though  less  so  in  the  upper 
than  in  the^ower  limb.   The  Ilunterian  deligation  must  be  rejected ;  it  almost 

I  I  hare  not  mTself  had,  since  tho  introrlnction  of  this  method,  an^  opportanitj  of  treating 
a  varicose  anenrism,  uor  can  1  find  any  record  of  a  case  so  treated ;  the  abore  opinion  uust, 
tlierffiirt',  \v*  taken  k&  foromd  on  n  priori  ground*)  only. 

>  Jourunl  du  M^ecine  et  de  Chimrgie  pratiques,  2e  a.,  t.  xxziii.  p.  ISS. 

9  Julwrt  (de  Lamballe),  BuUutiu  de  I'Aoadimie  de  MMecine,  18&4 ;  VaUette,  ibid.,  1M9. 
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always  faUs  to  cure,  though  a  few  oases  arc  on  record  in  which  it  prndiieed  a 
certain  benefit^  by  delaying  the  progress  of  tlie  lUiilady.  The  form  of  deligu- 
tioii  should  be  after  the  method  of  AntjlluB,  that  is,  immediately  above  and 
below  the  site  of  disease.  Generally,  m  such  cases,  it  will  be  necessary  to 
oi>eu  the  sac  and  turn  out  any  clota,  little  in  quantity  and  loose  in  texture 
as  they  are  m  this  form  of  aneurism ;  or,  when  feasible,  greater  saiety  may  be 
insured  by  tving  tlie  vessel  above  and  below,  while  leaving  the  sac  intact. 
But  certain  ilifticulties  attend  this  operation ;  if  the  vessel  l^  not  very  deep, 
the  upper  part  of  the  artery  is  reached  with  ease ;  but  that  part  which  lies 
below  the  tumor— contracted  and  often  xevy  small,  surrounded  also  by  swollen 
and  tortuous  veins — can  with  ditiiculty  be  found,  and  j)erlmj)S  can  uiily  be  taken 
up  by  tearing  or  cutting  tlimugli  many  of  those  vessels.  Herein  lies  one,  per- 
haps the  chief,  danger  of  ligature  for  varicose  aneurism,  namely,  the  inter- 
ference with  and  probable  ligature  of  the  main  veins,  which,  in  a  limb 
alrea*ly  weakened  antl  predisposctl  to  sphacelus  by  the  varicose  condition  of 
those  vessels,  may  lead  Xn  rajtid  gangrene,  especially  if  the  disease  l>e  of  the 
lower  extremity.  Hence  iu  some  caeee,  more  particularly  in  old  or  enfeebled 
persons,  the  safer  and  more  prudent  course  will  be  to  amputate,  rather  than 
to  incur  the  risk  of  producing  an  inevitable  and  perhaps  irrestrainalle  gan- 
grene. 

The  treatment  o£  aneunsnial  varix  should  also  be  conmienced  by  jyj'essnire^ 
but  direct  ]»ressure,  not  merely  on  the  tumor,  but  also  ujion  the  foramen  of 
communication,  is  that  which  is  most  likely  to  prove  successful.  Moreover, 
the  finger  bas  proved  of  all  comjircssintr  mstruments  the  most  etticacious; 
yet  it  is  only  riijht  to  observe  that  in  a  Targe  number  of  cases  the  treatment 
ends  in  disappomtment.  Nor  does  it  seem  desirable  to  continue  it  for  any 
lengthened  period  unless  palpabk;  improvement  gives  encouragement  to  fur- 
ther effort.  The  Esraarch  bandage  and  cord,  it  care  be  taken  to  keep  the 
vessels  at  the  site  of  disease  fid  J,  also  seem  likely  to  be  of  avail. 

If  this  simpler  treiitnient  fail,  the  circumstances  of  the  case  must  ])e  well 
<x>nsidered  before  recommending  any  more  severe  measures.  Frequeutlyjaud 
more  especially  in  the  um>er  limb,  an  aueurismal  varix,  having  culminated  iu 
a  certain  enlai'gement  ot  the  vein  about  the  site  of  disease,  and  iu  a  certain 
varicose  condition  of  the  veins  lower  down,  together  with  some  weakness  or 
facile  fatigue  of  the  part,  proceeds  no  fm-tlier,  and  reniains  stationary  for 
years.  Iu  such  circumstances,  prudence  would  counsel  both  surgeon  and  pa- 
tient not  to  employ,  for  a  malady  which  involves  so  little  inconvenience,  any 
treatment  that  might  endanger  either  life  or  limb.  When,  however,  the 
troubles  become,  or  in  other  cases  arc  ab  i?ntiO^  more  severe,  and  esyieciall}'  if 
they  are  increasing,  surgical  interference  becomes  not  merely  justitiablc  but 
imperative.  Galvano-pandare  and  the  injection  of  coaytdants  are  not  likely 
to  prove  of  any  avail.'  There  is  no  sac  to  the  aneurism,  but  merely  two 
tubes,  one  being  more  or  less  dilated;  hence  blood  loosely  coagulated  by 
either  method  woidd  probably  be  wanhod  onwanl  and  cause  onil>olism,  as 
soon  as  the  restraining  jjressuro  Wiis  n-movetL  Both  methods  are  probably 
more  dangerous  than  in  sacculated  aneurism. 

More  safe  is  deligation  with  a  properly  selected  ligature.    The  vessel  should 

'  8m  cam  hy  Csemj  (Archiv  fiir  patbo1ogIsch«  Anatomfe  nnd  FTiysiolopie,  Bi).  62,  S.  4&4)  ; 
the  disease  was  femoral ;  thf  Huiiti'ri.in  ligature  produced  a  certain  tptnjwrar.v  ben»^flt.  Also  one 
hy  Ambrogio  Oherini,  who  ttud  with  i^li^^ht  trausitury  benefit  the  brachial  artory  at  the  junction 
of  its  middle  aud  lower  thirds,  for  rarioose  aueuriBm  following  venestiction  at  the  bend  of  the 
-elbow  (Annali  ITnivers.  di  Med,,  Novenihre,  1673). 

•  The  latter  luude  of  treatment  ha«  been  r«<coiuu] ended  by  a  high  authority  kb  likely  to  be  uee- 
fnl ;  bat  the  opinion  is  not  founded  on  any  practical  experience.  (Uohues's  System  of  Surgery, 
Tol.  iii.  p.  &31.) 
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be  tied  above  mid  below  the  place  of  opening.  The  vein— especially  if  an 
important  oiie,iui  the  tomomi  at  the  groin — ought  to  be  sjnired,  though  some- 
times it  18  so  adherent  to  the  artery  as  to  be  barely  separable;'  yet  to  tie  it 
would  l>e  very  likely  to  induce  gangrene,  I  would  strongly  adviBe  very 
cai^l'iil  and  patient  attcnipts  ut  Keparation  to  be  nmde.  It  is  below  rather  than 
ab4>ve  tlie  opening  that  tlio  diftirulty  occurs,  and  at  the  panie  time  the  artery 
is  here  so  dinunished  in  size  that  it  is  not  eaeilv  found.  Under  the?^  eir- 
cumstanceii*,  and  unlesis  the  diseased  spot  be  immediately  above  a  large  braucb« 
it  may  be  well  to  relinquish  the  attempt  to  tic  the  artery  below  tht'inouth  of 
interfonmiunication,and  to  elevate  the  limb,  Blood  from  the  vein  could  not, 
under  such  circumstances,  flow  along  the  artery,  and  in  tlie  abeence  of  any 
arterial  branch  very  near  to  the  spot,  return  blood  from  the  artery  could 
hardly  get  into  the  vein.  The  Ilunterian  mo*leofdeligution,  whenever  it  lias 
been  tried  under  these  circumstant«8,  lias,  aa  for  sal  can  tiud,  invariably 
&i1cd. 

Appexdix. 


Although  this  article  was  iinished  some  time  ago,  it  appears  to  me  de- 
sirable to  render  it  complete  h^'  inserting  a  case  of  deligation  of  the  innomi- 
nate artery,  recently  pertbrmed  bv  Mr.  William  Thomson,  of  Dublin.  I  do 
this  with  the  more  pleasure  since  the  case,  although  terminating  fatally,  proves 
that  my  views  concerning  the  action  and  imjK>rtance  of  a  nat  ligature  are 
correct.  It  also  illustrates  the  value  of  the  neeille  depicted  at  p,  476,  which 
was  devised  by  me  for  facilitating  the  passage  of  a  ligature  under  the  sulwlavian 
aud  innominate.  As  will  l>e  seen  on  perusal  of  the  case,  the  oj.>eration  could 
hanllv  have  been  completetl  without  its  aid. 

In  Manh  of  the  present  year  (1882)  Mr,  Thomson  wrote  to  me,  describin|r 
a  case  of  right  subclavian  aneurism  which  was  under  his  care,  and  saying  tliat 
he  proito»ed  tying  either  the  subclavian  in  its  first  mrt,  or  the  innominate. 
He  asketl  me  for  a  piece  of  my  ox-aorta  ligature.  I  replied  immediately  by 
sending  wliat  he  hau  re<iue8ted,  and  my  needle.  As  the  patient  dallied  a  good 
deal,  soinctinuni  accci)ting,  sometimes  declining  Mr.  Thonison's  proposal,  that 
gentleumu  retunied  the  instrument,  believing  tlxat  tlie  j>atient  would  not  sulv 
mit  to  an  0|>eration.  However,  at  the  beginningof  June,  I  again  heard  from 
Mr.  Thomson,  and  in  pursuance  of  his  request  ouce  more  sent  him  the  needle. 
He  had  pretierved  the  ox-aorta  ligature  forwarded  to  him  in  Marcli.  The 
patient  having  finally  determinetl  to  undergo  the  necessary  treatment,  I  ara 
able,  by  the  great  courtesy  of  Mr.  Thomson,  to  give  the  details  of  the  case  in 
that  eminent  surgeon's  own  words : — 

Jobn  Murpb^r,  aged  49,  a  locksmitb,  was  admitted  to  the  Riebmond  Surgical  Hos- 
pital, Dublin,  on  tbe  7th  of  February,  1882,  suffering  from  aneurism  of  the  right 
Hubchiviaii  artery.  He  was  a  man  of  medium  development,  healthy  looking,  and  of 
dark  complexion.  His  hair  was  grizzled.  Fie  had  never  bad  syphilis,  had  lived  a 
fairly  temperate  life,  and  had  been  for  eighteen  months  in  America,  where,  in  the  wur 
with  ihe  Confederate  States,  he  had  received  a  bayonet  wound  over  tbe  right  scjipuhi. 
For  two  years  and  a  half  be  had  been  suffering  from  pains  in  the  right  arm,  which  he 
thought  were  due  to  rheumatism ;  but  ten  months  before  his  admission  he  Brst  noticed 
a  small  tumor,  "about  as  large  as  a  marble,"  in  the  posterior  inferior  triangle  dt'  the 

1  When  treating  of  deligation  of  the  femoral  artery,  I  pointed  nut  tliat  occasionally  titt»  femoral 
vein,  or  a  vein  clcse  to  it,  had  in  this  operation  been  woundwi,  and  yui  thai  when  llitj  artery 
had  bfen  tied,  bl^'eding  had  oeasiMl.  If  in  endearoring  to  iiiolnt**  thu  artery  veuotts  b1i*ediug 
frolu  thp  i?nlarged  vein  should  occur,  I  wonld  rcvoumir*nd  that  thin  should  not  bo  iromrdiately 
ligatured.  When  tho  artery  haa  be«n  secnreil,  the  effect  of  thus  checking  Iht:  flow  of  blood  b> 
the  pari,  and  of  raiaing  the  limb  above  the  l«v«l  of  tbe  pelvis,  should  be  tried. 
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neck.  He  bad  sought  advice  at  another  dispensary,  and  at  our  own,  but  he  had  re- 
fused to  come  into  hospital  until  be  found  that  the  tumor  was  steadily  progressing,  and 
that  in  addition  to  increase  of  pain  be  was  now  unable  to  work.  The  tumor,  as  it  now 
pree^ited  itself,  was  globular  and  about  two  and  a  half  inches  in  diameter,  pulsating 
Tiolently,  with  evidently  very  thin  walls.  It  occupied  the  posterior  inferior  triangle, 
its  inner  margin  being  cloee  against  the  outer  edge  of  the  fitemo-mastoid  muscle.  The 
finger,  passed  behind  the  muscle,  received  a  very  strong  impulse,  and  the  vessel,  as  far 
as  it  could  thus  be  traced  towards  its  second  part,  appeared  to  be  enlarged.  The 
palse  varied  from  130  to  140,  and  was  very  full.  No  pulse  could,  as  a  rule,  be  felt 
in  the  right  radial  artery,  bnt  occasionally  it  could  be  made  out  as  a  faint  flicker.  The 
arm  could  not  be  raised  from  the  side ;  the  pain  in  the  shoulder  was  unbearable,  and  the 
patient  lay  in  bed  with  his  left  hand  grasping  that  part  tightly,  as  be  said  that  doing 
so  gave  bim  some  relief.  The  heart  sounds  were  healthy ;  the  pupils  were  regular ;  there 
was  no  cough  and  no  Uuyngeal  irritation.  The  other  functions  of  the  body  were 
natural. 

The  patient  was  kept  under  observation  for  a  week,  being  at  the  same  time  treated 
with  tinctnre  of  digitalis,  but  without  any  impression  being  made  upon  the  rapidity  of  the 
pulse.   I  then  had  a  consultation  with  my  colleagues,  Mr.  Stokes,  Mr.  Thomley  Stoker, 
and  Mr.  Corley,  and  I  also  bad  the  advantage  of  the  assistance  of  Dr.  Robert  Mc- 
Donnell and  I>.  Bennet,  Professor  of  Surgery  in  the  University  of  Dublin.     The  ma- 
jority of  opinion  was  in  favor  of  attempting  an  operation  upon  the  first  part  of  the  sub- 
clavian, and,  in  the  event  of  that  proving  diseased,  upon  the  innominate.     I  put  the 
case  before  the  patient,  who  consented  to  the  proposal ;  but  af\er  an  interview  with  his 
son,  he  declined  it.     He  remained,  however,  in  hospital,  and  I  then  tried  for  some 
time  the  iodide  of  potassium  treatment,  but  without  any  appreciable  result.      The 
pulse  still  continued  high,  and  the  tumor  increased  in  size,  while  the  pain  in  the  arm 
was  combated  by  frequent  hypodermic  injections  of  morphia.      The  patient  suddenly 
yxk  his  dischai^  on  the  30th  of  March,  as  he  said  he  had  "  private  business"  to 
transact.      He  once  visited  me  at  my  house  some  weeks  afterwards.      The  tumor 
had  then  grown  to  a  considerable  size,  passing  upwards  in  the  neck ;  the  pain  kept 
Inm  from  sleeping,   for   he   now  had    no  hypodermic   injections.      There   was  no 
polaation   to  be  ftdt   in  the  radial  or  brachial  arteries.      He    promised   to  come 
into  hospital  next  day,  but  he  did  not  return   until  the  22d  of  May.      He  now 
Mated  that  during  the  preceding  night  the  tumor  had  ceased  to  pulsate  for  over  an  hour. 
When  I  saw  him,  pulsation  was  as  violent  as  ever ;  all  the  local  symptoms  were  aggra- 
vated, but  the  pulse  had  fallen  to  100.     Measured  by  the  callipers,  the  tumor  now 
'Harked  three  and  one-fourth  inches  in  diameter  in  all  directions.     A  further  consulta- 
tion was  held,  and  ligature  was  again  determined  upon ;  but  on  the  29th,  the  day  but 
One  fixed  for  operation,  I  was  sent  for  to  see  the  patient.      All  pulsation  had  stopped 
in  the  aneurism,  which  was  now  hard  and  tense.     I  resolved  therefore  to  postpone  any 
operative  interference.    The  pulsation  returned  af^r  about  ten  hours,  and  next  morning 
'Was  as  bad  as  before.     He  had  now  three  minim  doses  of  tincture  of  aconite  every  three 
lioars,  bnt  the  pulse  was  not  affected.      On  the  31st,  pulsation  stopped  for  fifteen 
minutes,  but  then  recurred,  accompanied  with  great  pain.     He  was  now  ordered  three 
minim  doses  of  tincture  of  aconite  every  hour  for  twelve  hours,  the  efiect  to  be  watched. 
The  pulse-rate,  which  had  been  116,  fell  to  96 ;  but  next  morning  the  pulse  was 
full  and  bounding  at  100.      On  the  4tb  of  June,  the  patient  said  that  the  tumor  had 
ceased  to  beat  several  times,  but  this  was  not  verified  by  the  resident  pupil ;  the  pul- 
aation  was,  however,  feeble.     During  all  this  time,  in  which  I  had  the  benefit  of  daily 
conference  with  my  colleagues,  the  tumor  continued  to  grow  in  size  until  it  reached 
three  and  a  half  inches  in  diameter  at  the  base.      The  movement  of  pulsation  was 
observed  over  a  large  area.     When  the  patient  sat  up,  the  shoulder  and  the  whole 
scapular  region  rose  and  fell  with  each  pulsation  of  the  aneurism.     The  ho[>e  wliicli 
we  had  entertained  of  spontaneous  cure  did  not  appear  likely  to  be  fulfilled,  and,  in  face 
of  the  iact  that  the  disease  was  progressing,  we  unanimously  agreed  that  o|>eration 
should  no  longer  be  delayed. 

Accordingly,  on  June  9,  when  I  was  favored  by  the  presence  of  many  eminent  surgeons, 
the  patient  was  brought  into  the  operating  theatre,  and  placed  in  tlie  usual  position  on 
Ida  back,  with  the  h^id  thrown  well  towards  the  left  side,  and  deeply  aniestbetized.     I 
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made  n  free  incision  along  liis  clavicle,  from  the  ant<»nor  margin  of  the  eierno-mttsiolA! 
outwards,  and  joined  its  inner  extremity  by  an  incision  along  the  anterior  border  of  the 
same  tnuBclc.  The  clavicular  atlAohnient  of  the  muscle  was  divided  and  turned  up, 
and  then  the  sterno-mastoid  and  sterno-thyroid  were  cut,  to  uncover  the  carotid,  care- 
fully avoiding  the  branches  of  the  omo-hyoidean  plexus,  which  could  be  seen.  The 
ye6»o,\  was  of  very  large  size»  so  much  »o  indce<l  that  some  of  those  present  thought  I 
had  arrived  at  the  innominate.  This  belief  was  cneoura>j;ed  by  the  fact  that  at  Br»t,  pres- 
sure upon  it  with  the  linger  8top|>ed  pulsation  in  the  carotid  higher  up,  and  also  in  the 
tumor;  but  this  did  not  always  occur*  and  was  evidently  the  result  of  pressure  on  the 
subclavian  communicated  from  a  distance.  I  now  went  further  down  in  search  of  the 
bifurcation  ;  but  this  was  an  extremely  tedious  and  anxious  proceeding,  and  I  was  com- 
|M*lIed  to  divide  nearly  the  whole  of  the  sternal  attnchmetit  of  the  etemo-mastoid. 
Coming  at  last  upon  the  origins  of  the  subclavian  and  tht^  carotid,  at  what  appeared  to 
be  an  alarming  depth,  the  difficulty  of  reaching  the  innominate  beyond  was  increased 
by  the  sky  becoming  obscured  by  a  heavy  thunder-cloud,  wliich  seemed  to  shut  out  oil  the 
lop  light.  A  mirror  was  then  used  to  tlirow  light  into  the  wound,  but  without  much  good 
result,  and  I  was  here  much  delayed.  The  sheath  of  the  innominate  was  at  last  slowly 
scraped  through,  and  using  an  ordinary  aneurism  needle  for  this  purpose,  I  succeeded 
in  (tassing  it  under  the  vessel,  which  appeared  to  be  healthy.  1  then  determined  to 
thread  it  with  ordinary  silk,  and  to  use  this  to  draw  back  the  La(>c  ligature  which  Mr. 
llarwcti  had  been  good  enough  to  send  me.  But  failing  in  this,  as  the  opening  between 
the  sheath  and  the  ve&sel  was  too  small,  I  withdrew  all^  and  threading  a  s^K^cial  needle* 
invented  by  Mr.  Harwell,  with  the  curved  portion  movable  by  a  lever,  I  introduced 
this  with  comparative  ease.  I  then,  before  tying,  tested  the  effect  of  pressure  upon 
ihe  vessel,  between  my  finger  and  the  tape;  litYing  the  vessel  freely  from  its  bed, 
and  finding  tliat  alt  movement  ceased  in  the  aneurism,  and  in  the  carotid,  I  secured  the 
ligature  with  three  knots,  drawing  the  ends  with  moderate  firmness.  Tlie  edges  of  the 
woutid  were  brouglit  together,  and  a  drainage  tube  having  been  introduced  into  the 
lower  i-tart,  an  antiseptic  dressing  was  applied,  and  £xcd  by  means  of  an  elastic  roller. 
The  arm  and  shoulder  were  also  swathed  in  sheets  of  wadding  which  bad  been  pre- 
viously heated.  The  patient  was  at  once  carried  to  bed,  and  I  saw  him  again  in  half  an 
hour.  The  riglit  side  of  the  face  was  cold,  but  the  pupils  were  equal.  He  luid  not  fully 
recovered  from  the  effects  of  the  ether,  but  I  noticed  that  when  he  attempted  to  ask  me 
some  questions,  ho  always  broke  down  in  the  middle  of  the  sentence,  and  then  seemed 
lo  be  trying  to  recollect  what  he  wished  to  say.  This  was  the  only  symptom  of  brain 
disturbance  that  ever  presented  itself,  and  in  tiie  evening  he  seemed  to  have  his  mental 
faculties  [>erfectly  unim[>aired.  He  was  ordered  ice,  milk  and  soda-water,  and  beef 
tea.  Two  hours  after  the  operation,  the  patient  complained  of  pain  in  the  shoulder, 
and  had  one-third  of  a  grain  of  morphia  hyi»odermicuIly,  re|ieated  in  two  hours.  Slept 
for  three  liours  during  the  evening.  Evening  temperature  lOO.C*^  Fabr.  right  side, 
99.4*^  left ;   pulse.  130.     At  11  o'clock,  99.0°  right  side,  99=*  left ;  pul?e  120.    No  pain. 

10th  (2d  day).  At  3  o'clock  this  morning  the  patient  was  seen  by  Mr.  Kidd.  house- 
surgeon.  Complained  of  pain  over  region  of  the  stomach,  and  was  given  a  hypodermic 
injection  T)f  morphia.  Slept  for  several  hours.  In  the  morning  1  saw  the  patient ;  his 
stuuuicb  was  much  distended  with  flatus;  ordered  tuq>entine  stupes  and  a  carmiua- 
tive.  Temperature  at  8.30,  99^  on  both  sides;  pulse  120.  The  abtlorainal  symptoms 
were  relieved.  At  3.30  respirations  were  shallow  and  rapid — 44.  No  pain.  Finding 
tlint  the  temperature  was  then  only  99^,  and  believing  that  the  dyspnuMt  was  caused  by 
compression,  I  loosened  the  elastic  bandage  and  the  dressings,  which  gave  much  relief. 
Evening  temperature  99.8^  on  both  sides  ;  pulse  132.     Diet  as  before. 

11th.  About  midnight,  severe  pain  in  right  shoulder;  pulse  148.  Relieved  by  mor- 
phia. Passed  a  very  good  night.  Morning  temperature  99.4*^;  pulse  X28;  respiration 
normal.  Wound  dressed  under  spray.  Slight  serous  discharge.  Edges  uniting. 
Drainage  tube  cleansed.  Much  pain  in  arm  after  dressing.  Hypodermic  injection  of 
one-third  of  a  gnun  of  morphia.  Slept  nearly  all  day.  Evening  temperature  100.4°  i 
pulse  128. 

12th.  Morning  temperature  99^;  pulse  120.  Passed  a  good  night.  Looking  remark- 
ably well  to  day.  No  radial  or  temporal  pulse.  Carotid  still.  Tumor  decidedly 
asoaller,  tbe  wrinkles  beginning  to  return  in  the  hitherto  tense  skin.     No  pain  until 
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evening,  when  then.*  wa^  a  slight  recurrence  of  it  in  the  right  arm.     Evening  tempe- 
nture  98.8^;  puUe  124. 

13th.  Morning  temperniure  99^;  pulse  120.  During  early  part  of  night  complained 
of  ditJieulty  of  hreuthing,  and  pain  on  swallowing,  but  afterwards  paired  a  good  nigbt, 
sleeping  soundly.  Wound  healed  save  at  the  drainage  opening.  Tube  cleansed  and 
returned.     Slight  serous  dii^charge.     Evening  tem|>erature  O^.G'^;  pulfte  124. 

Idth.  Morning  teiu|>erature  915.6'-* ;  pulse  108.  Wmmd  looking  well  and  firmly  closed 
up  to  the  drainage  tube,  which  waa  removed  and  replaced  by  a  few  gtrunds  of  cutgut. 
Patient  a  good  deal  troubled  with  tenesmus ;  enenm  did  not  give  relief,  and  he  was 
ordered  a  mild  saline  aperient^  which  was  elTcctive;  bowels  moved  twice.  Evening 
temperature  98.4°  ;  pulse  110. 

l€th.  Morning  temi>erature  9H.4'^  ;  pulse  132.  Mixture  of  tincture  of  digitalis  in  5 
minim  doses,  and  sulphate  of  quinia  in  2  grain  duses,  every  fourth  hour.  Evening 
lemperature  98.4°  ;   puUe  IIG. 

I7ib.  Morning  tem|>erature  98.4°;  pulse  120.  Wound  dressed.  Some  healthy  pua 
eacaped  from  sinus.  Can  feel  wlien  the  right  hand  is  pinched.  Very  quiet  dky. 
Erening  temperature  98.6°;  pulse  104. 

18lh.  Morning  temperature  98.4° ;  pulse  100.  Wound  dressed  with  boracic  lint. 
Patient  only  complains  of  being  tired  from  keeping  in  one  position.  Expresses  him- 
self as  being  otliem'ise  well.     Evening  temperature  98,4°  ;  pulse  108. 

Idth.  Morning  temperature 98.4°  ;  pulse  104.  Wound  syringed  with  carbolic  lotion, 
1  in  4U.  Only  about  a  teaspoonful  can  be  injected  before  it  [returns.  The  disclmrge 
seems  to  come  from  above  the  af>ex  of  flap.     Evening  temperature  98.8°  ;  pulse  108. 

20th.  Morning  temperature  98.8'^  ;  pulse  104.  Pus  small  in  quantity,  quite  healthy. 
Temperature,  which  hiw  been  normal  for  wven  days,  rose  to  99. ('1°  this  evening.  He 
had  a  good  deal  of  stinging,  burning  {min  in  the  hand  this  al^ernoon.  Tumor  measured 
in  one  diameter  2j  and  in  the  oiht-r  2J  inches — showing  an  altered  form,  and  giving  a 
reduction  of  one  inch  in  one  direction,  and  of  half  an  inch  in  the  otlier.  Evening  tem- 
perature 99.«°;  pulse  108. 

21st.  Morning  tempenaurc  98.6°;  pulse  100.  Passed  a  very  quiet  night.  Sensa- 
tion good  in  the  arm,  but  still  very  im[>erfect  in  forearm.  Still  no  rudiid  or  tem|K)nil 
poise.  Temperature  of  arm  very  good.  Swallowing  again  very  painful.  Evening 
temperature  99.6°;  pulse  100. 

iSd.  Morning  temf>eralure  98.2° ;  pulse  100.  Pain  in  right  eyeball,  and  occipital 
beadache.  Ordered  20  grains  of  bromide  of  potassium^  wliich  hud  the  effect  of  relieving 
lun.  Pulse  fell  to  90  in  an  hour  and  a  half.  Puin  in  right  huml,  as  before,  fur  a  short 
time.  In  the  evening  pulse  rose  to  116,  and  tem|>eratnpe  to  101^.  As  there  was  no 
tpparent  cause  for  this,  I  was  sent  for,  and  saw  the  jMtient  with  Mr,  Corley.  The 
veond  was  examined,  but  nothing  could  be  found  there  to  account  for  the  increased 
fercT.  Ordered  20  grains  of  bromide  of  potassium,  and  ice.  Deglutition  not  as  difficult 
»*  yesterday. 

24th.  Morning  temperature  98.4^  ;  pulse  108.  Passed  a  good  night.  Had  a  pur- 
ntive.  Pain  in  riglit  hand  and  arm  at  intervals  during  the  day.  Woum!  iif^iUthy. 
(Wered  Ij  grains  of  qninia  in  pill,  and  a  mixture  containing  20  grains  of  bromide  of 
i>''[:is>ium,  and  1^  fluidrachms  of  infusion  of  digitalis  three  times  a  day.  Pulse  and 
:*U)peraiure  at  night  again  increased.  Pain  in  hand  very  severe.  Had  hypodermic  in- 
/<lion  of  morphia.      Evening  tem[>erature  101°;  pulse  128. 

25fh.  Morning  temperature  98.8° ;  pulse  108.  Pain  in  head  and  eye  returned, 
T*;in|»erainre  almost  normal  during  the  day,  but  again  increased  at  night  to  101°,  after 
a  severe  attack  of  pain  in  the  hand.     Pulse  IIG  in  the  evening. 

26th.  Morning  temperatuni  98.4°  ;  pulse  HG.  Patient  rather  depressed  this  morn- 
ing,  for  the  tirst  time  since  the  ojieration.  Sinus  syringed  out  with  carbolic  acid,  1  in  40. 
A  piece  of  ligature,  about  two  lines  long  by  a  line  broud,  with  some  shreddy  substance, 
w«  washed  out.  Thip,  on  subsequent  exumination  under  the  microsco|)e  by  Mr.  P.  S. 
Abraham,  proved  to  be  yellow  elastic  tissue.  Fn-^umaMy  it  was  one  of  the  cut  ends 
beyood  the  knot,  as  it  was  slmrply  defined,  and  under  the  microscope,  at  one  part,  the 
fihrest  were  suddenly  turned  upon  themselves,  as  if  funning  [lart  of  the  knot.  Evening 
temperature  99.8°  ;  pulse  120. 

47th.   Morning  tem[>eniture  98.8°;  pulse  100.     Patient  looks  very  well  and  passed 
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a  very  good  night. 


towards  eveiiingt  when  il  became  severe. 


Sinus  surrounded  with  granulations.  No  i>ain  in  hand  until 
reniperature  taken  on  both  sides,  wht-n  il 
was  found  to  h^  101.4'^  in  the  right  axilla,  and  KH).4°  in  the  letlt.  ComplaintMl  of 
heat  in  the  right  arm.  Hnd  a  hypodermic  injection,  after  which  he  ijlept  for  two  hours, 
and  awoke  free  from  pain.     Tftmperature  again  token— right  axilU,  99.6^,  leflt  98.8^. 

28th.  Morning  temperature  98.4^  ;  puli^  104.  Parsed  a  good  night.  Swallowing 
easy.  About  half  a  drachm  of  pus  et{ca[>ed  from  sinun.  Some  shreds  of  yellow  elaAtic 
tissue  washed  out.  Pain  in  the  arm  again,  followed  by  rise  in  temperature— right  100^, 
left  99.4^.     Had  a  pargative  mixture  as  before. 

July  2  (24ih  day).  Opening  of  sinus  the  size  of  a  pin-hole.  A  few  drops  of  piu 
escu|jed.     Temp. :  right  99.4*^,  left  99°. 

July  4  (2Gih  day).  Sinus  closed  ;  pain  in  hand  recurred  as  before. 

July  G  (28tli  day).  ISinus  opened,  and  half  a  drachm  of  pus  pressed  out.  Tempera- 
ture rose  to  KMJ*^  in  the  evening. 

July  8  (30th  day).  Pulsation  viBiblc  at  apex  of  fla|),  coming  from  portion  of  the  inno- 
minate. Passed  a  very  good  day.  At  11.15  P.M.,  {latient  noticed  that  be  was  bleed- 
ing. Hemorrhage  liad  stopped  when  he  was  seen  by  the  house-surgeon.  Mr.  Stokes 
and  Mr.  Thornley  Stoker  saw  the  patient  with  me  soon  afterwards.  Wound  examined  ; 
no  bleeding.  Dressing  renewed  with  a  shot-bag  over  all.  Amotint  of  blood  lost  about 
three  ounces.     Hypodermic  injection  of  morphia.     Ice. 

July  9  (Slat  day).  PotM^ed  a  good  day.  No  bleeding.  £rgot  ordered.  Morning 
temp.  98.liO^  ^^^^  iqq.  evening  temp.  100.4°,  pulse  104. 

July  10  (32d  day).  Very  quiet  day.  -jj^j  gr.  of  atropia  every  fourth  hour.  Small 
quantity  of  pus. 

July  1 1  (^3d  day).  Some  minute  sloughs  discharge*!  on  syringing. 

July  14  (3*)th  day).  Says  he  is  very  well.  Morning  temp.  98.6°,  evening  lOC^. 
Sulphide  of  calcium  gr.  ^  three  times  a  day. 

July  IG  (38th  day).  Patient  says  he  has  not  felt  so  well  since  the  operation.  Morn- 
ing temp.  98.2^^,  pulse  96;  evening  temp.  100°,  pulse  104.     A  few  drops  of  pug. 

July  17  (39tb  day).  At  half-past  three  this  morning  a  terrific  hemorrhage  took  place. 
The  clothes  were  saturated,  and  the  blood  ran  in  a  large  stream  on  the  tloar.  The 
patient  was  greatly  blanched  and  collapsed.  Mr.  Kidd  gave  a  hypodermic  injection 
of  ether.  Culd,  clammy  sweat,  tlickering  pulse,  voice  a  mere  whisper.  Patient  did 
not  lose  consciousness,  but  said  he  could  not  see.  When  I  saw  the  patient,  bleeding 
had  stopped.  The  {uitient  Irnd  then  rallied  somewhat,  and  complained  of  pains  in  his 
head  and  limbs.  Increased  pn*sAure  was  made  with  shot-bags,  the  dressings  not  being 
disturbed.  Warm  jarn  placed  to  feet  and  body.  Further  stimulation  prohibited.  Ice 
and  beef-tea  in  smaU  quantities. 

July  18  (40th  day).  No  bleeding.     Seen  with  me  by  my  colleagues,  and  by  Dr.  R. 
McDonnell   and    Professor   Bennett.    Very  weak.     Treatment   as   before.     Pain 
limbs  treated  with  morphia. 

July  19  (41st  day).  Has  rallied  considerably.  His  expression  is  much  improved 
Color  has  returned  to  his  face,  and  his  pulse  is  stronger,  but  jerky.  Pain  in  limh^.  As 
patient's  bedding  liud  not  been  disturbed  since  the  hemorrhage,  he  was  carefully  lifted 
by  seven  petsnns,  und  a  chinn  mattress,  etc.,  substituted. 

July  20  (42d  day).   Complained  of  diiliculty  of  breathing  at  2  A.  M.,and  much  pai 
Had  half  a  grain  of  morphia  subcutaneously.     Slept  for  some  time,  and  died  quie 
at  8.15  A.  M.     There  was  no  recurrence  of  bleeding. 


Po$t-morUm  Examination. — An  autopsy  was  held  a  few  hours  after  death,  but  as 
any  interference  luid  been  forbidden  by  the  patient's  son,  a  partial  examination  only 
could  be  made.  Only  the  parts  actually  involved  in  the  disejuK^  and  the  operation 
could  be  removed. 

A  small  opening  in  the  skin  was  the  only  |>art  tlmt  appeared  unhealed.  The  rest 
the  incisions  were  firmly  cicatrized.  The  size  of  the  tumor  was  ^\\  by  2^  inches. 
AVhen  the  skin  was  reflected,  there  was  no  intce  of  infiltration  of  partfi,  and  no  eign  of 
blood.  The  opening  in  the  skin  led  into  a  small  cavity  containing  about  a  dmchn)  of 
pus.  When  this  was  removed,  the  cavity  was  found  to  be  about  three-quarters  of  an 
inch  in  depth,  above  and  slightly  behind  the  right  Bterno-clavicular  articulation,  point- 
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ing  downwards,  backwards,  and  inwards.  It  received  the  end  of  the  little  finger,  like 
a  tliimble.  Tiie  minor  iis*'li"  was  covered  by  skin  and  platysma,  and  some  outer  fibres 
of  the  sterno-miistoid  muscle ;  the  omo-hyoid  was  atretclied  across  it.  The  phrenic 
nerve  passed  along  the  inner  side,  borne  otf  hy  the  anterior  i>caleuua ;  the  muscle  was 
bulged  forwards,  but  the  nerve  did  not  eeem  to  be  pressed  upon.  Across  the  whole 
surface  of  the  tumor  were,  lightly  stretched  and  flattened,  lar^  root*  and  branches  of  the 
bmchial  plexus.  In  the  anterior  inferior  triangle  the  tissues  overlying  the  greni  veRsels 
were  so  matted  together  that  they  could  only  be  dissected  with  ditHculty,  especially  at  the 
lower  part  of  the  carotid.  The  internal  jugular  was  collapsed.  The  common  carotid 
was  full  and  firm  to  the  touch  as  far  as  the  bifurcation.  The  subclavian  vein  was  empty, 
and  was  tightly  stretched  along  the  lower  and  anterior  part  of  the  tumor.  Its  coats 
were  thin,  and  in  two  places,  near  llie  junction  of  the  interna!  jugular,  there  were 
small  translucent  patches,  ap^iarently  from  Ihiiming  of  the  internal  coat.  A  few  drops 
of  pus  oozed  out  of  the  lower  end  of  tliu  carotid,  into  the  ulctr  which  terminated  the 
sinus.  On  turning  forward  the  anterior  scalenus,  the  aneurism  was  found  to  involve  the 
second  part  of  the  artery.  The  tumor  was  found  to  rest  upon  the  Hrst  rib,  and  to 
press  against  the  clavicle  in  fron(.  These  bones  were  removed  ;  the  rib  with  iu  attach- 
ment to  the  aneurism,  and  as  much  of  the  aorta  as  could  be  reached,  were  cut  across; 
and  the  parts  were  taken  out  en  masse. 

The  tumor  was  found  to  spring  from  the  poBterior  part  of  the  second  and  third  portions 
of  the  subclavian  artery.  It  was  flattened  below,  where  it  rested  on  the  rib,  ant]  {Hissi^d 
upwards  for  three  inches,  ending  in  a  dome-like  8uH*ace.  Corresponding  to  the  cla- 
vicle, it  was  constricted.  Its  clavicular  portion  measured  two  and  onc-eightli  inches 
antero-posteriorly  ;  its  basal  portion,  two  and  three-quarters.  The  artery  was  elsewhere 
normal  in  size.  It  formed  a  cord  from  which  the  tumor  sprang.  The  axillary  portion, 
as  far  as  it  could  be  removed,  was  firmly  plugged.  All  the  vessels  of  the  first  portion 
were  traced,  and  were  pervious. 

The  ulceration,  which  was  Bomewhat  larger  than  a  sixftence  in  area,  was  situated  at 
the  bifurcation  of  the  innominate  into  the  subclavian  and  carotid  arteries.  It  involved 
the  anterior  portion  of  the  w»LIh,  and,  looking  into  it,  the  clots  blocking  the  three 
vessels  could  be  seen.  The  surface  was  gray  and  shreddy  ;  there  was  no  staining  of 
blood  visible;  the  vessels  were  partly  slil,  and  a  syringe  was  used  to  force  water 
through  them  in  the  direction  of  the  circulation,  but  although  tliis  was  carefully  tried 
with  each  vessel,  not  a  drop  passed  through.  The  incisions  were  extended  along  the 
vessels  towards  the  ulcer. 

The  wall  of  the  innominate  was  thickened  almost  from  its  origin,  and  this  thickening 
increased  gradually  as  the  site  of  the  ligature  w^as  approached,  until  the  depth  was 
about  two  lines.  The  clot  wiis  firmly  adherent  to  the  walls,  and  extended  backwards 
through  the  greater  extent  of  t!ie  vessel.  At  its  cardiac  side  was  a  tongue  of  organized 
clot,  rather  loosely  attached,  and  between  it  and  the  firmly  adherent  clot  were  some 
retiform  bands  of  fibrous  tissue  deeply  stained  with  blood. 

The  subclavian  was  found  to  be  empty,  except  at  its  cardiac  end,  which  was  well 
blocked  with  a  firmly  adherent  clot.  This  projected  towards  the  aneurism  for  about 
half  an  inch.     No  water  pould  be  forced  through. 

The  common  carotid  felt  solid*  but  on  opening  it,  it  was  found  that  the  centre  of  the 
clot  had  degenerated,  and  was  occupied  by  pulpy,  purulent  material.  The  walls  of 
the  vessel  were  thickened  j  the  clot  terminated  near  the  bifurcation  into  the  external 
and  internal  carotids.  The  aorta  was  thickened,  atheromatous,  atid  in  (mtches  calca- 
reous.    The  lung  and  pleura,  as  seen  on  the  right  side,  were  healthy. 

An  incision  was  made  into  the  aneurism  from  summit  to  base;  it  contained  about 
half  an  ounce  of  dark,  thick  blood,  and  in  the  centre  was  some  passive  clot  occupying 
a  cavity  about  the  size  of  a  walnut.  The  process  of  cure  was  evidenced  by  fibrinous 
layers  upon  the  wall^^  lo  the  extent  of  a  third  of  an  inch,  and  on  the  inner  sides  of  this 
coating  were  masses  of  coaguhim,  less  firm,  but  evidently  undergoing  consolidation. 

A  prolonged  and  careful  search  was  made  for  traces  of  tlie  ligature,  but  none  could 
be  found.  On  the  posterior  surface  of  the  innominate,  opposite  the  ulceration,  was  some 
fatty  tissue,  intimately  adherent  to  the  wall,  which  could  with  difficulty  be  cleaned. 

A  more  minute  examination  cjf  the  parts  was  subsequently  made.  The  vessels  were 
ail  divided  into  the  ulcer.    This  showed  that  the  innominate  bad  been  constricted  at 
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about  a  quarter  of  an  inch  from  the  cardiac  margin  of  the  ulcer.     The  wallfl  w 
divided,  and  tlte  ulcer  had  not  taken  origin  at  the  site  of  the  ligature.     The  ves 
not  occluded  by  adhesion  of  the  inner  surfaces,  but  a  chink  remained  at  the  ligatured 
portion,  through  which  the  clot  was  continued,  and  had  been  united  ro  the  clots  in  the 
subclavian  and  the  carotid.     The  clot  in  the  subclavian  was  well  funued.     The  ulcer 
hail  eaten  into  tlie  innominate  at  its  centre,  and  had  in  this  way  doubtless  caugeA^^ 
the  hemorrhage.  fl 

In  order  to  search  for  the  ligature,  an  inch  of  the  posterior  wall  of  the  innominate^ 
was  cut  out,  and  several  sections  made  by  Mr.  Abraham,  but  no  trace  of  it  could  be 
found.     The  coats  of  the  vessel  were  undivided.  ^m 

The  result  of  this  case,  although  mueli  to  be  regretted,  dearly  shows  tlia^^ 
the  ligature  luul  entirely  Huoceedetl,  but  tliat  nn  abscess,  resulting  from  imper- 
fect healiiig  of  the  woiuad,  had  opeiieil  into  the  mnominate  close  to  tl^e  bifur- 
cation,    ^o  blood,  however,  had  nas^ed  the  point  of  delia;ation,  nor  ha<l  any     , 
descended  the  commoii  carotid ;  the  hcmorriiage  must,  tucrefore,  have  bee^H 
sumilied  by  the  vertebral.  ^H 

The  occurrence  of  un  ubBcess,  which,  uot  having  exit  externally,  burrowe*! 
deeply  till  the  pus  found  its  way  into  a  vessel,  is  an  accident  hurdly  likely  to 
recur.  The  fact  that  the  vessels  were  closed  on  each  side  of  the  ligature  l»v 
linn  clot,*  that  the  aneurism  was  far  advanced  in  the  process  of  cure,  and, 
above  all,  tliat  the  coats  of  the  vessel  were,  at  the  j>oint  of  deligation,  unin- 
jurcil,  vindicates,  most  completely,  the  jirinciples  which  guided  me  in  the 
choice  of  a  flat  ligature,  viz.,  to  leave  the  parietes  of  the  vascular  lumeti 
intact  and  without  breach  of  continuity.  The  fortuitous  opening  by  an 
absce^  into  that  lumen  does  not,  in  any  way,  atiect  or  detract  from  tliat 
position.  The  ease,  though  ending  in  death,  proves  even  more  conclusively 
than  if  it  had  been  successful,  the  value  of  the  ox-aorta  li^ture. 


That  ia  tha  carutid  had  betin  aubsequeutly  softened  by  aduixlare  with  pas  from  withuat. 
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TnK  different  varieties  of  nerves  (spinal  nerves,  cranial  nerves,  great  syra- 
})athetic  nerve)  may  be  affected  by  the  same  lesions,  which  give  rise  to  symp- 
toms differing  with  each  variety.  In  the  case  of  the  cranial  nerves,  the 
svmptoms  vary  with  each  nerve,  in  consw|uence  of  itj*  sjK'cial  function ; 
ttiereforc  a  general  study  of  their  lesions  cannot  be  made.  Eut  thiH  is  not 
BO  with  the  spinal  nerves,  for  whatever  nerve  is  affect^,  the  primary  and 
secondary  symptoms  are  always  the  same. 

The  general  considerations  which  follow,  relate,  therefore,  only  to  spinal 
nerves*  The  history  of  the  lesions  of  the  otlier  varieties  of  nerves  belongs 
to  regional  |>atholoj5y. 

We  will  successively  consider:  (1)  Traumatic  lesions  of  nerves,  in  con- 
nection with  which  will  Ix;  given  an  account  of  the  process  of  repair  of  nerves 
after  wounds,  and  of  the  lunctional  and  trophic  Jistiirlmnces  secondary  to 
injuries  of  these  organs  ;  (2)  Inflammatory  lesions  of  nerves ;  (3)  Neuralgia; 
(4)  Tumors  of  nerves,  and  the  affection  known  as  painful  subcutaneous 
tubercle ;  (5)  Tetanus,  in  which  disease  the  ner\'ou8  element  jdays  so  im- 
]X)rtant  a  part ;  and,  finally,  (*>)  The  various  operations  which  are  practised 
upon  nerves. 

Traumatic  Lesions  op  Nerves, 

The  primary  and  secondary  Bym|jtoma  of  traumatic  nerve  lesions  are 
pretty  much  the  same  as  regards  their  nature,  in  the  different  injuries.  But 
they  differ  in  their  intensity,  their  acutenoss,  their  dissemination,  their  duixi- 
tiou,  and  the  greater  or  less  simulUiueousness  of  their  dyvelopmeut,  accord- 
ing to  the  nature  of  the  lesions.  Therefore  a  general  study  of  traumatisms 
of  nerves  is  not  sufficient.  It  is  essential  to  examine  each  of  thcni  8ucce&- 
sivelv,  pointing  out  the  special  symj^toms  in  each  case,  and  referring  to  a 
Hj)ecial  section  for  the  complete  study  of  each  of  these  symptoms.  This 
method  of  procee<ling  will  pennif  uh,  moreover,  to  give  in  connection  with 
the  several  varieties  of  injury,  the  indications  for  immediate  treatment 
applicable  to  each. 

We  may,  with  Tripier,  divide  traumatisms  of  nerves  into  two  principal 
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•^n)uj>s,  aoL'ordiiig  to  whctlier  tliore  is  or  ia  not  a  wound  of  the  iiitt^unieti 
But  this  division  is  not  justitiable  in  every  case,  for  lesions  of  the  uervt^ 
which  may  occur  without  a  lesion  of  the  integument,  may  also  exist  when 
there  is  a  wound  of  this  titructure. 

We  will  consider:  (1)  Concussion,  compression,  contusion,  and  crushing; 
(2)  Stretching  and  avulsion — these  lesions  may  occur  without  a  wound  of 
the  integument;  (3)  Punctures,  cuts,  contue»ed  and  gimshot  wounds,  and 
wounds  attended  with  lodgment  of  foreign  bodies,  in  connection  with  which 
the  ligation  of  nerves  will  ne  referred  to;  and  (4)  The  phenomena  consecutive 
to  injuries  of  nerves,  which  arc  found  to  present  certain  ditierences  in  each 
variety  of  wound. 


L  Concussion,  Compression,  Contusion  and  Crushing  of  Nerv 
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Concussion. — We  will  firwt  consider  briefly  concussion  of  nerves,  under 
which  head  were  formerly  placed  all  those  functional  lesions  of  the  nerve 
trunks  which  were  unaL-eomitanied  by  any  appreciable  anatiimical  change. 
Formerly,  chsuh  «*f  hliglit  and  indirect  contusion  were  referred  to  this  condi- 
tion, and  through  its  mechanism  were  explained  the  disturbances  fretiuently 
observed  in  the  functions  of  the  nerves  in  the  neighborhood  of  that  which 
had  been  wounded.  At  the  present  day,  however,  the  progress  made  in 
pathological  anatomy  and  jthysiology  has  restricted  the  field  of  concussion* 
It  may  continue  to  be  deseribed  as  a  clinical  type,  but  tlie  attempt  is  mad 
to  connect  it  with  anatomical  alterations,  as  yet,  it  is  true,  but  little  under*: 
stood.  The  most  probable  lesion  of  concussion,  acconling  to  Tillaux,  is  a 
disintegration,  or  momentary  coagulation,  of  the  medullary  substance  of  the 
nerve. 

C-OMPRESsroN  OF  Xerves. — Bapid  Compression :   Pathological  Anatomy  am 
Phf/,iiolog;/, — Rapid,  sudden,  or  acute  compression  is  to  be  distinguishei^l  from* 
that  variety  winch  occurs  slowh'.     The  fonner  is  usually  manifested  by  very 
intense  pauiH,  and  itw  mechanism  presents  close  analogies  to  that  of  contu- 
sion.   Slow  conipre^wion,  on  the  contrary,  occasions  nutritive  alterations,  pai 
ticnlarly  in  the  muscles,  without  sensory  phenomena  of  any  description. 

Vulpian  und  IJa^-^tien  have  experimentallv  studitrd  rapid  compression  ;  the}' 
describe  two  j>crio*ls — one  of  iticrvase,  which  is  limited  by  the  duration  of 
the  compression,  the  other  of  drdine^  which  comprises  the  phenomena  con- 
secutive to  the  com]>res8ion.      Each  of  these  periods  includes  four  stagea. 
In  the  first  j>eriod  there  are:  (1)  A  stage  of  tingling  and  formication  with  a 
sensation  of  heat  and  cramps:  this  stage  lasts  from  two  to  ten  minutes;  (2) 
An  intcrmciliate  stage,  or  that  of  remission,  which  lasts  from  a  few  seconds 
to  a  quarter  of  an  hour  ;  (3)  A  «tagei»f  hypcrjpstliesiaof  theskinonly  ;  and  (4) 
A  stage  of  pn»gressive  amesthesia,  sometimes  with  persistence  or  cxat^fgera- 
tion  of  the  pain,  and  vague  and  paroxysmal  jiains  in  the  muscles,  which  at^J 
first  experience  a  feeling  of  fatigue,  and  which  subsequently  are  parnl^'zedi^H 
In  the  second  period  there  arc:  (1)  A  stage  of  2>aralysis,  without  deep  pain,^^ 
continuing  two  or  more  minutes;  (2)  A  stage  of  reappeanmi'e  of  the  mus- 
cular function,  and  then  of  sensibility,  except  the  sense  of  temjxM'atui'e ;  (3) 
An  intermetiiate  staere,  with  more  perfect  return  of  sensibility  and  mov^ 
ment ;  and  (4)  A  final  stage,  marked  by  a  sensation  of  cold  and  weight,  ^ 
eral  malaise,  nervous  erethism,  nnmcular  spasms,  and  formication,  with  a 
appearance  of  sensibility  to  temperature. 

The  experiments  of  Waller  and  tlie  labors  of  Weir  Mitchell  have  eesen- 
tially  continued  the  pit'ceding  ix^sults,  the  dilferences  relating  only  to  the 
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lucoiistancy  of  the  intermediate  ntage,  tlie  Jiffusion  of  tljc  mtiHcular  paralysiB 
ia  the  zone  of  neighboring  nervea,  and,  tinally,  to  the  fact  that  if  the 
compreti^iou  is  neither  intense  nor  prolonged,  sensiitifin  mj>idly  retiimn^  wliile 
in  the  contrar}*  condition  Huvenil  days  niiij  elapse  before  it  is  re-estahlished. 

Aew)i*<ling  to  Weir  Mitehel!,  wlio  han  en<leavoi-e<l  to  determine  the  force 
neeeeuary  to  abolish  nervous  cotuhu'tlbility,  compression  aot«  solely  in  u 
mechanical  manner,  lie  lias  fonnd,  in  the  animals  npon  which  he  has  ex- 
l)eriniente<l,  some  traces  of  congestion,  and  esjfeeially  a  chjingc  in  the  ntato 
of  the  contents  of  the  nerve-tubes  resembling  that  seen  in  nervee  which  have 
been  divided  for  seven  or  eight  day^s ;  and  it  is  to  these  disturbances  that  he 
attributes  the  Io!*s  of  sensation.  But  these  lesions  still  continue  to  exist  when 
sensation  has  resipi>eared ,  jind  it  hccnmos  necessary,  therefore,  to  look  for 
another  cause,  which  is  jin^bably,  as  muintaincd  by  Tripier,  a  disturbance  of 
the  circulation.  In  conclusion,  it  is  seen  that  the  mechanism  of  the  lesions 
of  compression  has  not  as  yet  been  thoroughly  elucidated. 

Etiology, — Compression  of  ner\-e3  may  be  due  to  two  sets  of  causes :  trau- 
uuitic  causes  and  iiiHaniniatory  lesions. 

(1)  Traumatic  cotnfiression  may  arise  from  an  unnatural  jxjsition  dunng 
sleep,  as  in  tJie  radial  pamlysis  termed  rhcumatismal,  which  is  always,  accord- 
ing to  Panas,  due  to  a  direct  tx)nipression  of  the  nerve  by  the  heall,  or  by  a 
resisting  body,  such  as  the  back  of  a  chair ;  it  may  also  be  due  to  the  pressure 
of  a  band,  or  fetter,  or  even  to  the  pressure  of  the  uridal-rein  against  the  third 
linger,  in  the  case  of  horsemen  after  pi*olonged  marchas ;  to  the  [ircssure  from 
the  liandle  of  a  bii.sket  or  bucket  (paralysis  of  the  water-carriers  of  Remies), 
or  from  the  head  of  a  crutch  pressing  upon  the  bmchial  plexus,  or  to  the 
compreasiou  f)roducc(l  by  the  force|w  fir  firtal  head  upon  tlie  nerves  of  the 
pelvis.  In  the  foetus,  traumatic  compression,  usually  of  tlie  facial  nerve,  has 
been  deeeribed  by  Dubois  and  Noisier,  ordinarily  caused  In*  the  forceps,  but 
sometimes  due  to  a  malformation  in  the  pelvis  of  the  mother,  or  even  to  the 
8acn>vertebral  angle.  Finally,  some  authors  admit  also  the  accumulation  of 
fecal  matter  as  a  cause  of  compression  of  the  lumbar  plexus  of  nerves,  and 
the  compression  of  nerves  by  contracted  muscles.  liut  the  disturbances 
observed  in  the  latter  case  seem  to  be  more  connected  with  venous  stasis,  and 
the  pains  which  at  times  occur  in  the  j>osterior  region  of  the  thigh  after  the 
evacuation  of  scybala,  appear  to  be  reflex  pains,  due  to  the  exaggerated  dis- 
tension of  the  intestinal  walls.  In  the.se  cases,  when  a  lumbar  pain  is  present, 
it  is  more  likely  due  to  Itx-alized  i>eritoiutis  tlian  to  nerve  compression. 

(2)  Comprcmon  from  injiamiw.itory  lesions  is  m<.>6t  frequently  due  to  a  neigh- 
l>oring  inflammation;  the  comjtression  is  liere  produced  by  the  vascular 
dilatation  and  intiltration  of  plastic  proilucts  around  the  nerve,  without  any 
ehantcc  in  the  interior  of  the  nerve  itself,  Ixryond  a  passive  hypencmia.*  The 
pain  IS  much  more  acute  in  aflbctions  of  the  osseous  tissues,  which  are  not 
extensile,  than  in  the  soft  tissues,  lint,  moreover,  according  to  Tripier,  the 
nerve  element  is  directly  intlucneed  by  the  disturbances  ot  tlie  circulation 
which  o<.va.si(»n  the  hyperjcsthesia.  This  writer  l>clicvc8  that  the  interference 
with  the  circulation  plays  the  principal  |)art  in  the  oompresHion  of  nerve 
tibres  by  retractile  cicatrices. 

Then,  too,  a  nerve  may  be  compressed  by  callus,  whether  or  not  it  is 
involved  in  the  mass  of  the  latter.  In  this  case  it  is  still  a  secondary  inflam- 
mation whicli  causes  the  pain.  A  liealthy  nerve  inaylte  iticlosed  by  callus, 
without  being  either  compresv-ied  or  painful. 

Sj/mptoms. — For  the  symptoms  which  occur  in  cases  of  slight  compres3io7ij 

'  The  compression  of  nerves  in  mfl&mxnation  explains  Uie  reUef  which  follows  wheu  the 
inflaniH  tiHsn^  are  incifled. 
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it  is  sufficient  to  refer  to  the  results  of  pbysiologicul  ex]iennientatioii  alivady 
quoteil,  beuriug  in  ruiud  the  (liflereuces  which  always  exist  in  i>athological 
oaseij. 

The  first  s^Tuptom  in  severe  omnjnrssi on  is  the  ^Jain,  which  generally  oecuii* 
ininiediaU^ly,  and  extendi  throughout  the  entire  territory  to  whioh  the 
injured  nerve  is  distributed;  it  may  continue  several  hours  or  even  days, 
accompanied  or  followed  by  formication,  hypei'sesthesia,  numbness,  and 
tiuallj*  motor  parulysis,  which  may  also  occur  at  the  outset  when  the  com- 
pretthion  Ih  sudden  and  violent,  or  wlien  it  is  produced  during  sleep,  as,  for 
example,  in  the  case  of  radial  pa^alysi^^.  There  i^  also  met  ^vith,  but  \em 
frequently,  a  more  or  less  comjjlete  loss  of  general  or  spinal  sensibility'. 
After  a  variable  period,  the  pain,  formii-ation;  and  paralysis  successively 
disappear,  sensation  returning:  simultaneously  with  or  before  the  power  of 
motion.  If  tlie  compression  nas  be«n  sufficiently  seveiv,  this  jujrioci  of  rt'^ia- 
ration  may  be  preceded  by  a  slow  atrophy.  A  constant  sensation  of  cold  iu 
the  paralyzeti  part  has  also  been  observed,  being  met  with  especially  in  the- 
severe  cases.  The  electro-muscular  contractility,  according  to  Guenot,  xn&r 
be  aboHsheii,  dlminisheil,  or  intact. 

In  the  compression  of  nerves  caused  by  the  head  of  the  crutch,  studie<l 
hf  Laferon  and  by  myself,  the  numbness  and  [wiralysis  progress  from  the 
distal  extremity  of  the  limb  towai-ds  its  proximal  €'nd;  iheir  course  is  usually 
slow,  but  the  paralysis  ma}'  occur  suddenly  after  a  violent  eltbrt,  and  it  i*J 
almost  always  only  m  the  territory  of  the  radial  ner\'e  that  these  disturl>- 
ances  occur;  in  these  cases  there  is  at  timcvs  paralyMs  of  the  sensitive  fibres 
of  the  nerve,  the  condition  ditl'ering  in  this  respect  from  the  so-calletl  rheu- 
matic radial  paralysis.    The  nerve  next  most  often  compressed  by  the  crutch- 
head  is  the  ulnar.    This  variety  of  {>aralyAis,  however,  is  seldom  grave ;  and  \ 
Laferon  reporl^i  only  one  case  of  secondary  atrophy,  and  tlrnt  ocxnu'ring  in  ikj 
child  which  presented  8C»me  doubtful  signs  of  infantile  imralysis.  I 

Slow  compression  of  nerves  may  be  produce<^l  by  the  development  of  tumors, 
especially  of  nmlignant  tumors  which  involve  tlie  cellular  sheath,  and  undergoi 
secondary  contraction.  The  nerve-fibres  may  also  be  compressed  by  meA 
development  of  a  tumor  in  the  thickness  of  the  nerve  (neuroma).  But  thaj 
most  frequent  causes  of  this  variety  of  compression  ai^  seated  in  the  spiuall 
canal,  and  consefjueutly  act  upon  the  i-oots  of  the  nerves.  These  are  tumefac-^ 
tiiins,  cither  meningeal  (sarcoma,  ]»sammonm,  echinoeoccus,  internal  jmchy-j 
meningitis),  or  extni-meningeal  and  developed  hi  the  cellulo-adipose  tise^ue  of 
the  canal  (carcinoma,  sarcoma,  hydatid  cyst,  abscess),  or  finally  vertebral 
(Pott's  disease,  cancer  of  the  vertebne).  ^ 

The  peculiar  sjpnptoms  of  alow  atmpressioii^  according  to  Tripier,  are  nu-1 
tritive  ehauses,  aftecting  cspe<'ially  the  muscles,  without  sensory  phenomena 
of  any  kind ;  but  clinically  they  are  ahnost  always  accompanied  by  the 
symptoms  of  neuritis,  or,  at  least,  of  nerve  irritation,  detennined  by  the  pro-i 
longed  compression.  When  the  cause  of  the  compression  is  seated  in  Xh&\ 
spinal  canal,  the  cortl  is  more  or  less  rapidly  aflcctc^ ;  but  genenilly  th»j 
symptoms  of  nerve  compression  show  themselves  first,  and  i*emain  is4.»lated  I 
for  a  certain  perioil  before  the  api>cuninw  of  sympionjs  referable  to  the] 
medulla.  | 

Compression  of  the  nen'e-roots  manifests  itself  by  throe  kinds  of  phenomeiui:1 
pain,  paralysis,  and  ti*ophic  disturljances.  The  fxiin  is  pcripheml,  and  atJiecta-^ 
the  territory  supplied  by  the  compressed  nerve,  constituting  pseudo-neuralgia,  i 
It  is  usually  permanent,  with  exacerbations,  caused  especially  by  movements, 
Tliis  pain  may  be  accomjmnied  with  hyporfcsthcsia  of  the  skin,  particularly  at  ! 
the  begiuuiug.    At  a  more  adyunced  periotl  the  painful  au&^thcsia  of  authors  , 
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{atift^thesia  dolorom)  is  met  witli.  It  coiiauita  of  an  infeuHibility  of  the  akin, 
with  persiKteiice  of  the  spontaneous  pains.  Paralt/ais  is  not  a  constant  eyrap- 
tOTU  of  slow  comj)re8sion ;  it  is  particularly  rare  to  find  it  accompanied  by 
contractures.  The  trophic  disturbances  are  analogous  to  those  met  with 
atler  wounds  of  ner\'es ;  tliose  most  frequently  seen  an?  heiiies  zoster,  bullouB 
eruptions,  at  times  giiuy;renous  patches,  joint  affections,  ami,  finally,  muscular 
atrophy,  which  may  exist  without  paralj-sis.  Trophic  disturhauccd  of  tho 
«ye  have  been  noticed  in  cases  of  conipression  of  the  trigeminal  nerve  by  an 
intra-cranial  tumor. 

In  tliis  triad  of  symptoms — puln,  paralysis,  and  trophic  disturbuncca — tho 
influence  of  the  inflammatory'  process  must  not  be  forgotten.  It  is  to  it,  pro- 
bably, that  are  due  the  [laui  and  the  rapidity  sometimes  observed  in  the 
evolution  of  the  jiaralysis  and  trophic  disturbances.  Indeed,  slow  compres- 
sion may  occur  without  sensory  phenomena,  while  the  tro[)hio  and  functional 
difiturbancea  which  it  produces  may  have  an  insidious  coui>^,  and  for  a  cer- 
tain time  remain  unrecognized,  not  attracting  attention  until  the  oi-curreuce 
of  some  accident  or  disease  which  is  apt  to  be  considered  as  their  sole  cause- 
Weir  Mitchell  cites,  in  this  coimcction,  the  very  interesting  «isc  of  a  little 
boy  who  limpeil  in  walking,  and  whcwe  lameness  was  attributed  to  u  recent 
fall,  while  in  fact  it  was  due  to  an  old  typhlitis  which  compressal  the  nervea 
in  the  pelvis,  and  had  already  caused  a  noticeable  atrophy  of  the  nmscles  of 
the  lower  extremity.  Unfortunately,  as  this  author  remarks,  a  didactic  ex- 
poiiitiou  of  the  symptomatology  of  this  lesion  is  almost  impossible,  on  account 
of  the  variations  it  presents  aecortling  to  the  degree  of  the  compresttiou. 

Diagnosis  of  Nerve  Compression. — Hapid  or  acute  compression  of  uervee 
may  be  confounded  with  leiul  mlsi/y  which  is  distinguished  from  it  by  the 
loss  of  muscular  contractility,  by  the  imnmnity  of  the  supinator  longus,  by 
the  ordinarily  bilateral  nature  tif  the  disease,  and  by  tho  progii!8sivo  muscu- 
lar atrophy  which  acvompauics  it,  and  whieli  is  characterized  by  beginning 
in  the  adductor  muscles  of  the  thumb,  by  the  slowness  of  its  course,  by  the 
considerable  wasting  <tf  tlie  muscles,  by  the  irregular  distribution  of  tho 
atrophy,  by  tlie  preservation  of  the  cutaneous  sensibility,  and  finally  by  the 
cnini|^  and  fibrillar  contractions  which  are  seen  in  the  muscles  beginning  to 
be  aflected. 

JSlow  /impression  is  especially  liable  to  be  confounded  with  the  effect  of  a 
recent  traumatism,  and  wirji  ii  cei'obml  or  spinal  lesion.  I  shall  not  revert 
to  the  characteristics  which  distinguish  it  from  rcrrjit  traumatisms^  sis  these 
have  been  sufficiently  dej^cribed  under  tho  heading  of  symptomatology. 
Cerebral  lesions  are  recognized  by  their  often  sudden  onset,  by  the  greater 
frequency  and  isolated  loss  of  movement,  and  finally  by  the  persistent  ex- 
citul»ility  of  the  muscles  by  electric  currents.  Lesions  of  the  spi7)af  cord  are 
geuenilly  bilateral,  and  the  muscles  are  still  irritable,  if  the  lesion  is  not  too 
extended  ;  in  the  latter  ease,  tlie  other  symptoms  would  leave  no  doubt  as  to 
diagnosis.  In  cases  of  ana^thesia  of  the  skm,  the  procedure  of  Stich  may 
be  n?sorte<i  to ;  if  the  skm  where  anfcsthesia  is  present  can  be  made  the 
eftarting  ]X)int  of  reflex  action,  the  lesion  is  cotitrul,  but  othenvise  nothing 
can  be  aiiirme<l  upon  this  question*  Finally,  Wcii-  Mitchell  1ms  reniurked 
that  in  affections  of  the  nerve  trunks  the  sense  of  tuuch  is  loht  at  once  when 
it  is  going  to  Ite  so  at  all,  while  in  lesions  of  the  nerve  centimes  of  a  progressive 
character,  there  is  at  first  n  gn»*luidly  increasing  retardation  in  the  transmis- 
eion  of  tactile  impi^essions,  before  tlieir  complete  ilisappearanco. 

I^gnosis  of  Nerve  Compression. — The  procfnosis  as  regards  the  local  condi- 
tion is  de|)entlent  u^wn  the  state  of  the  iarauic  muscular  contractility :  it  ia 
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more  unfavoral>le  if  the  muscles  no  longer  contract ;  no  case,  however,  shouU 
be  c«ni8ulered  hopek'st*.  The  prognosis  of  slow  compression  depends  n|^»on  it** 
duration,  and  OBpecially  upon  its  cause,  the  removal  of  which  aftbrus  the 
only  hope  of  recovery.  , 

Trcahncht  of  Nerve  Compression.— ^\e  treatment  of  this  lesion  offers  no- 
thing special ;  it  cousiats  in  the  methodical  ai»plicatiou  of  electricity  to  the 
muscles,  in  order  to  prevent  their  atrophy.  The  cause  of  the  nervous  com- 
prcpt^ion  should  be  immcHlititely  removed.  Patients  who  use  cnitches  should 
have  them  made  with  two  bninchoH  [and  a  hand-rest,  so  as  to  relieve  the 
axillary  nerves],  and  of  suitable  length. 

CoxTUBioN  AND  Crcsuino  OF  Nerves. — Contusio7i :  Pathological  Anatoinxf 
and  Ffit/itlototii/.—HUe  slight  liabitual  gravity  of  these  lesions  has  renderetl 
their  study  difficult  in  man,  and  accoi-dingly  the  chief  information  that  we 
possess  uj>on  the  s'.ibjcct,  ej^i^KJcially  as  regards  pathological  anatomy,  lias 
been  obtamed  troin  pliysiological  experiments,  the  most  important  of  which 
have  lKM?n  those  of  '1  illaux,  Weir  Mitchell,  and  Arloing  and  Tripier.  Let  me 
say  at  once  tliat  Tri|>ier  blames  the  first  two  obsen'ers  for  having  departe<l 
somewhat  from  the  conditions  found  in  clmical  practice,  b^'  dealint^  directly 
with  the  denuded  nerve  trunks.  Their  results,  however,  coincide  witli  those  of 
Arloing  and  Tripier.  In  cases  of  slight  contusion,  the  laat-mentione*.l  authors 
have  never  found  any  lotions  of  the  nerve  fil)n'K;  after  more  severe  contusions 
there  have  been  obt^erved  a  very  slight  liemorrhage  and  a  tearing  of  a  few 
nerve  tibrca;  but  geuemlly  there  are  seen  only  very  trivial  alterations,  irre- 
gularities of  contour,  and  u  moniliform  appearaikce.  If  the  nerveei  ai*e  ex- 
amined at  the  end  of  several  days,  when  the  paralysis  has  almost  disap(>eared, 
in  the  animals  experinientcd  upon,  there  is  found  scarcely  any  appreciable 
tnu'e  <>f  these  lesions. 

Filially,  after  the  most  violent  contusions,  there  is  seen  a  hemorrhage 
which  sepanitcH  the  nerve  from  its  sheath,  traversing  the  lamella;  of  the 
perineurimn,  antl  Hunictinics  iiirtinnating  itsolf  into  the  midst  of  ihQ  nerve 
nbpcrt;  scrondarily,  the  nerve  trunks  tlius  injured,  present  the  same  altera- 
tions SIS  follow  InLomjdcte  sections,  with  the  exception  of  the  iuternaption  of 
continuity  of  the  nerve  fibres.  At  a  later  period,  the  axis  c^inder  pn:>bably 
also  disappcarn.  It  is  in  these  cases  of  violent  contusion  that  a  consecutive 
tumefaction  of  the  nerve  may  be  observed,  sufficiently'  marked  to  simulate  a 
neuroma  (Tripier). 

EHoloipj, — Slight  contusion  is  the  most  fre^juent  traumatism  of  nerves. 
Cases  of  violent  contusion  are  seldom  met  with,  on  account  of  the  deep  posi- 
tion of  the  nerve  trimks  and  their  mobility,  wliich  pennits  them  usually  to 
elude  the  vulnerating  agent. 

Contusions  of  ner\'es  may  be  caused  by  direct  force,  the  nerve  bein^  caught 
between  a  resisting  siirface  and  the  body  causing  the  contusion ;  as  in  luxa- 
tions of  the  shoulder,  for  instance,  which  frequently'  lead  to  paralysis  of  the 
circumflex  nerve  by  contusion  and  sti-etching,  or  m  fractures,  in  which  the 
contusion  may  be  due  to  the  vulnerating  agent,  or  to  fragments  of  bone, 
sjilintere,  etc. 

Syraptoms, — Contusion  of  a  nerve  generally  occasions  a  transient  ;>a»», 
aL'companie<l  vcxih.  formication  and  numbness;  these  symptoms  are  usually  of 
short  duration,  and  pmbably  correspond  to  those  t^ses  of  slight  contusion 
artcr  which,  in  animals,  no  lesions  have  been  found.  On  the  other  baud,  it 
sometimes  happens  'that  with  the  same  functional  disturbances  at  the  bc»- 
ginning,  there  sui>ervene9,  more  or  loss  tardily,  nmscular  atrophy,  preceded 
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or  not  by  pains.  Some  authors  even  report  cases  of  late,  grave  disturb- 
ance, without  any  syniptoniH  having  occurred  at  the  time  of  the  injurv. 
Almost  constantly,  however,  when  the  contusion  id  violent,  it  in  iramecliatcly 
manifested  by  a  more  complex  set  of  tfymptoms,  pain,  immediate  and  very 
acute,  lasting  from  a  few  minutes  to  several  liours,  accompanied  or  followed 
by  a  numbness  of  variable  duration,  and,  tinall}*,  succee<led  by  more  or  less 
complete  paralysis,  lM>th  of  st^iiHulion  and  motion,  the  onset  of  which  may 
Ik;  delayed  until  scvenil  wet^kn  alter  the  oc(urrt?iH^e  of  the  injury.  In  the 
latter  case,  according  to  Tripier,  it  will  generally  be  found  to  be  due  to 
inflammation,  or  to  nutritive  disturbances,  which  react  in  turn  upon  the 
nerve  centres. 

Such  are  the  signs  of  contusions  of  mixed  nerves^  which,  moreover,  are  those 
most  freqnently  affected.  If  the  tmumatinm  affects  nerves  of  general  sensatiofi^ 
the  clinical  picture  differs  otdy  in  the  absence  of  muscular  paral^'sis,  but  it  Is 
then.particularly  that  aiifiesthesia  and  analgesia  may  be  seen  to  exist  separ- 
ately, hi  ve^avd  to  the  nerves  of  ^tcvial  sense^  they  may  be  directly  injured, 
and  there  is  tiien  present  an  exaggeration  or  dentruction  of  their  functions  ;  a 
lesion  of  the  fifth  pair  would  also  compromise  the  functional  activity  of  tlie 
tierves  of  special  sense.  Finally,  death  may  retsult  from  the  contusion  of  cer- 
tain nerves. 

Course  and  Terminations. — The  {laralysitf  gencitillj^  diminishes  and  disai^ 
pears  spontaneously,  or  in  consequence  of  treatment,  unless  as  the  rcBult  of  a 
complete  crushing  of  the  nerve,  concerning  wliich  a  few  worda  will  bo  said 
hereafter,  or  of  some  complication.  Sensations  of  pricking,  and  somctinies 
tolerably  acute  pains,  announce  the  return  of  sensibility,  w'hich  usually  pre^ 
cc<lc?^  that  of  motion,  altliougJi  the  coutrury  is  not  nire.  The  ele<'trie  con- 
tractility returns  pretty  rpjickly.  and  always  before  voluntary  movements. 
The  re-establifilimeut  of  the  functions  takes  place  from  the  proximal  towards 
the  distal  extremity  of  the  affected  members;  the  paralysis  maj' continue  for 
a  few  days,  or  may  be  [►cmiauent,  but  genenilly  comj^lete  recovery  is  obtained. 

The  most  annoying  and  the  most  frequent  complication  of  nerve  contusion 
is  neuritis,  with  the  trophic  disturbances  which  are  its  consequence,  and  of 
which  the  determining  cause  frequently  remains  unknown.  According  to 
Duchenne  de  Boulogne,  it  is  due  to  a  deep-seated  lesion  of  the  nen'es,  and  ia 
especially  to  Ije  dreiide<l  when  the  muscles  have  lost  their  electric  contrac- 
tility ;  the  atrophy  will  never  be  marked  when  electric  contractility  is  prc- 

\*ed. 

Muscular  atrophy  generally  begins  during  the  first  mouth  following  the 
injury.  It  manifests  itself  i>y  deformities  ol  two  kinds — some  due  to  the  dis- 
appearance of  tlie  contour  of  the  mur*cles,  the  others  to  the  action  of  antago- 
nistic muscles.  Tliis  atrophy  is  studied  hi  the  section  devoted  to  nlitritive 
disturbances  secondary  to  nerve  wounds. 

CrusMng  of  Nervcft. — Tripier  insists  that  this  terra  should  be  reservofl  for 
cases  in  which  all  the  nerve-fibres  are  affected,  and  their  |>ower  of  trans- 
mitting imjiressions  destroyed.  More  or  less  acute  pain  is  observe<l  at  the 
moment  of  injury — pain  which  may  be  absent  if  the  disorganization  is  com- 
plete from  the  outset.  The  only  symptom  peculiar  to  crushing  is  the  total 
abolition  of  the  affecteil  nerve's  |>ower  of  tnmsmitting  inqircssiouR,  and,  in 
consequence,  the  complete  disappeai-ance  of  the  power  ot  motion  and  sensation 
in  the  txtrritory  supplied  by  the  injured  nerve.  This  complete  motor  and 
sensory  paralysis  is  not  always  easily  recognized  soon  after  the  occurrence  of 
the  acciaent. 

The  cases  which  muy  simulate  this  lesion  are  those  in  which  ti-aunmtio* 
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shock  18  preflent,  or  merely  local  numbness.*  Tlierefore  it  b  not  imr»ortanl 
test  the  sensibilitj'  at  the  moment  of  the  accident ;  and  even  complete  asie^ 
thesia  does  not  indicate  crushing,  unless  it  jiersists  for  several  tlays.  The 
I>aralysi8  and  total  ausestbesia  may,  on  the  other  hand,  bo  overlooked,  on 
account  of  recurrent  sensibility  and  substituted  mobility ;  but  it  is  eufficienil 
to  understand  these  phenomena  in  order  to  ascribe  to  them  their  duo 
importance. 

Following  these  injuries,  the  phenomena  of  inflammaton'  reaction  are  fre- 
quently  very  marked,  and  th^processs  of  reparation  ia  long  and  difficult, 
especially  if  the  crusliiuff  involves  some  extent  of  the  nerve  trunk.  Ia| 
crushing,  the  continuity  ot  the  nerve  is  not  destroyed,  because  the  neurilenim»j 
remains  untom ;  but  there  is  a  more  or  less  complete  rupture  of  the  nerv 
fibres,  the  spaces  thuH  pnxluced  being  filled  witli  blood  aiKi  myelina  Bcvond' 
the  seat  of  the  crushing,  the  nerves  sometimes  iuson8ii)Iy  resume  their  call brt.*, 
sometimes  they  appear  irregularly  dilated.  In  examining  the  nerve  after 
five  or  six  dayn,  there  can  be  sometimes  found  defeneration  of  nerve  fibres 
which  do  not  present  any  traces  of  injury,  and  whici  have  only  been  the  scat 
of  general  agitation  or  distension.' 

Diagnosis  of  Conttision  and  Crushing  of  Ncrt^s. — If  the  patient  is  aeST 
soon  aiter  the  injur}-,  the  history  and  traces  of  the  contusion  of  the  soft  parts 
give  some  clue  to  the  nature  of  the  lesion.  At  a  later  jKiriod,  and  in  tLe 
absence  of  any  precise  intbrmation,  the  paralysis  from  contusion  of  a  nerve^ 
may  be  confounded  with  that  due  to  cerebral  causes^  distinguishable  by  th< 
perfect  preservation  of  the  reflexes  and  of  electro-muscular  contractility;  oi 
with  hwd  pahify  which  may  be  particularly  recognised  by  the  |*cniistence  of 
the  action  of  the  supinator. 

The  determination  of  the  injured  nerve  is  deduced  from  a  knowleclge  of  it« 
course  and  distribution.    In  regard  to  the  latter  question,  it  has  been  alrc^ul; 
Raid  tliat  the  lesions  may  seem  to  be  more  extended  than  they  are  iu  realityj 
on  account  of  the  local  numbness,  which  is  more  or  less  pronouncwi  at  tli 
moment  of  the  injury.     It  must  aleo  be  remembered  that  there  may  exist 
semi-pariilysis  of  the  rausclos  which  are  innervated  by  the  nerves  in 
proximity  of  tlic  injuroil  nerve;  a  phenomenon  which  was  formerly  attributed 
to  concufinion  of  these  nerves  (FolHn). 

Afl  to  the  diagnosis  of  the  degi'ee  of  the  lesion,  this  c^n  only  be  made  soi 
time  after  the  injury,  and  depends,  as  we  have  seen,  on  the  more  or  less  com- 
plete di&appeaVance  of  mobility  and  sensibility,  and  above  all  upon  the  state 
of  the  electric  contractility  of  the  muscles. 

Prognosis. — The  prognosis  of  nerve  contusion  is  not  always  grave,  ev4 
when  this  has  been  very  severe;  the  inflammation  which  supen^enee  mai 
raiiidly  subside;  nevertheless,  according  to  Weir  Mitchell,  the  lesions  whi* 
follow  contusion  are  more  enduring  than  those  which  dei>cnd  ution  a  diffcreni 
nervous  lesion  apparently  more  severe.  The  danger  is  evidently  prnjM)rtion- 
ate  to  the  degree  of  the  nervous  lisioh,  and  accordinglv  the  -? 

electro-muscular  contractility  determines  the  prognosis.     I'he  hj  m 

which  sonictimes  follows  faradization  is  a  favorable  symptom.     On  the  coi 
trary,  contraction  of  the  atrophied  muscles  is  a  sign  of  ill  omen. 

■  But  in  oxienstve  wonnda  by  omsblng,  audi  u  are  met  with  In  railroad  acoidento,  the  tn«* 
matic  shock  may  be  attribated  to  the  rrunhing  of  the  peripheral  nervec,  whiclj  reaota  nptm  il 
n«rve  centres. 

'  Crnsliing  a  nvrvo  by  iaeau&  of  furoepti  has  been  aometimea  praotUvd  io  addition  to 
elougatiou.  (VerneulL) 
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Treahiitnt — Slight  contusions  do  nnt  rc<niire  any  troatnient.  If  it  iff  tliiMight 
that  luilaiuiJiatory  complioations  are  to  do  feared,  perfect  i*est  of  the  parts, 
Aud  rciiolveuts,  may  be  ordered.  If  inflamraatioii  supervene**,  emollient» 
hhould  be  prescribed ;  afterwards,  when  the  leaion  of  the  nen'e  and  of  the  Bur- 
rounding  tissues  haa  been  cure<l,  .steam  liatha,  frictions,  niaseage,  etc.,  will  be 
indicated  in  order  to  aronRe  the  excitability  of  tlie  partB.  Lo<'al  faradization 
«ervefl  to  oppose  the  atrophy  of  the  luuscles,  and  restores  their  voluntary  con- 
tractility. 


I 


I 


EL    SXRETOUINa  AND  AVULSION  OF  NeRVES, 

The  term  axndsion  or  tearing  of  Ticrves  is  employed  to  designate  solutions 
of  continuity  of  these  atructurc.^^  occurring  in  their  course,  or  at  their  origin, 
SL&  the  result  of  excoeeive  extension.  Tlie  terra  elongation  is  ret»erved  for  the 
extension  of  nei'vea  employed  for  a  therapeutic  purpose.  During  the  past  few 
years  this  method  of  treatment  has  acquired  great  importance,  and  it  will  be 
^•onsidered  in  the  chapter  devoted  to  operations  x\\>o\\  nerves. 

It  IB  useless  to  dwell  very  much  upon  the  aveidcntal  extension  of  nervee,  the 
history  of  which  will  be  found  included  in  that  of  surgical  disknsion  or 
•dongation. 

£tiology. — Tlie  stretchinff  of  nerves  may  be  slow  or  sudden  ;  in  the  former 
it  may  be  due  tx>  the  development  of  a  pathological  tissue,  in  the  latter 

displacement  of  a  bone  by  luxation  or  fracture^  or  to  ceiiiiin  violent  move- 
ments, as  in  forced  flexion  of  the  thigh-^v  position  in  which  the  sciatic  nerve 
is  extended  and  spread  out  over  the  neck  of  the  femur,  as  I  have  been  able 
to  determine  experimental !y  upon  the  wuluver.  Camjwnon  reported  to  the 
•Clinical  Society  of  Paris  the  case  of  a  man  who  had  a  temporary  paralysis  of 
the  leg,  caused  by  remaining  t^o  long  a<lime  upon  his  knees,  seated  ujion  his 
heel,  with  his  thit^h  extremely  Hexed,  But  the  most  fre<iuent  cause  of  nerve 
extension  is  fount!  in  tractions  upon  the  limb?,  notably  those  practisetl  with 
therapeutic  intent,  in  reducing  fractures  an<l  luxationw,  and  especially  luxa- 
tions of  the  shoulder.  This  accident  is  particularly  apt  to  occur  when  the 
luxation  is  one  of  long  standing,  which  Tripier  explains  by  the  fact  of  the 
formation  of  partial  adhesions,  which  prevent  the  nerve  trunks  from  sliding 
freely  in  the  celluhir  tisnue  which  surronnils  them,  thus  confining  the  stretch- 
ing to  u  limited  portion  of  the  nerve,  iustexid  of  permitting  it  to  distribute 
itaelf  over  the  entiit?  length.  Avulsion  of  nerves  may  also  be  observe<l  in 
theae  conditions,  an  prove*!  by  the  well-known  case  of  Flaubert,  in  which  the 
tearing  of  the  brachial  plexus  from  \ts  spinal  origin  resulted  from  attempts  to 
reduce  a  luxation  of  the  shoulder.  It  is  sciirccly  necessary  to  say  that  avul- 
sion of  nerves  is  met  with  in  eases  of  total  tearing  awav  of  a  limb.  The 
lesion  may  also  complicate  certain  contused  wounds,  such,  for  example,  aa 
those  made  with  hook-shuped  instruments. 

Palholoffical  Anatomy. — The  lesions  of  nerve  extension  will  be  described 
in  coimection  with  the  ojwmtion  of  elongation.  In  regard  to  laceration,  it 
may  l>e  complete  or  incomplete;  the  different  parts  of  a  nene  are  not  in  fact 
■efpially  extensible;  the  nerve  fibres  arc  generally  broken  uU  at  the  same  level, 
befoi'c  the  neurilt'njnia,  which  rcsistrf  longer  and  is  stretclK^l  out  like  u  glass 
tube  heated  in  the  tluine  of  a  lamp.  In  some  ca^es,  the  ru[tturc  may  only 
aft'ect  a  certain  nnniher  of  nerve  fibres,  but  in  these  cases  the  un1>roken  fibres 
are  so  stretchetl,  that  they  are  changed  in  a  manner  which  is  sometimes  irre- 
mediable.   The  rupture  of  nerves  may  occur  at  the  i>oint  where  the  force  has 
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bet'ii  applied,  but  more  frerpently  it  takes  place  elKewLere — at  points  ttw 
variiiblf,  ncooriiing  to  Tronil>etta,  tor  any  nile  to  be  framed  ou  the  subject; 
aroordiii^  to  tbu  experluients  of  Tillaux,  however,  the  sciatic  nerve  alinoHt 
constantly  gives  way  at  the  point  of  its  emergence  from  the  pelvis.  As 
regards  the  resisting  power  of  each  nerve,  reference  may  be  made  to  what 
wSl  be  said  in  connection  with  the  operation  of  elongation, 

ASt/inptoms, — Tlic  pyniptoms  which  characterize  extension  of  nerveB  are  all 
reproduced  by  the  i»henomena  which  are  observed  to  follow  elongation. 
Avulsion  manifests  itself  by  a  complete  loss  of  sensation  and  motion^  with, 
according  to  Ducheuue  de  Boulogne,  disappearance  of  electro-contractility. 
In  the  laise  of  Flaubert,  already  cited,  there  was  total  jiaralyais  of  the 
upper  extremity,  and  of  the  lower  extremity  of  the  same  side.  Incomplete 
lacerations  may  cause  the  phenomena  of  neuritis  ;  the  secondary  Bj-mptoms, 
however,  do  not  differ  from  those  observed  as  the  result  of  complete  aections 
of  the  nerves,  which  will  be  considered  hereafter. 

Sudden  death,  according  to  Tripier,  is  to  be  i-eckoueil  among  the  possible 
couseciuences  of  extension  and  tearing  of  nerves.  This  author,  in  fact,  ex- 
plaint^  the  cases  of  sudden  death  occurring  during  the  reduction  of  shoulder 
loxatioiiB,  under  chloroform,  by  tlie  existeuee  of  extcntiive  lesions  of  the 
nerve-nK>tH  and  of  the  Bpiiml  cord,  resulting  from  pulling  on  the  nerve  trunks. 

Diagnosis, — Tlie  functional  disturbances  which  are  observed  to  follow 
injuries  to  iien^es  iKiint  distinctly  to  the  presence  of  a  nerve  lesion-  But  it 
is  often  difficult  to  recognize  at  once  whether  the  uijury  is  a  contusion,  an 
extension,  or  ii  rujiturii  of  the  nerve.  Apart  from  the  etiological  considera- 
tions which  may  render  the  diagnosis  verj^  easy,  rupture  may  be  exclude<l 
if  motion  or  sensation  persist  more  or  less  completely;  without  a  history  of 
the  case,  nen'e-exteusion  cannot  pos&ibly  bo  distinguished  from  contusion, 
except  in  vat^cti  of  isolated  paralysis  ad'  motion  or  sensjition,  in  which  cases  it 
would  l>e  manifest  that  the  lotiion  was  not  a  contusion ;  finijly,  under  the 
same  circumstances,  these  lesions  are  liable  to  be  confounded  with  {mralysis 
due  to  a  central  cause.   (See  remarks  on  compression  and  contu^iioij  of  nerves.) 

Pro^wsis, — These  nerve  lesions  do  not  api>ear  of  themselves,  or  in  their 
conseciuences,  to  be  more  grave  than  other  traumatisms  of  nerves.  Regenem- 
tion  seems,  mdoed,  possible  at^er  avulnion ;  at  least  we  are  justilietl  in  think- 
ing so  on  account  of  the  cures  obtained  by  Duchcnne  de  Boulogne,  (Follio.) 
A  guunled  pnignoHis  sliould  be  given  in  cases  of  incomplete  laceration,  for 
fear  that  a  uourkis  might  follow.  Finally,  the  possibility  of  a  sudden  d<.fl.tli 
should  be  remembered  by  the  surgeon  in  his  attempts  at  the  reduction  of  old 
luxations  of  tlie  shoulder, 

TVmtnwnt. — Tlie  treatment  does  not  differ  from  that  of  all  nerve  wounds; 
it  consists  in  fixation  of  the  part  in  a  favorable  position,  the  use  of  i\«ol- 
vcnts,  of  anodynes,  au<l  tinally  of  electricity,  to  guard  ai^amst  muscular 
atrophy.  The  secondary  lesions  do  not  present  an}'  8i.tecia1  indications  for 
treatment,  and  the  reader  is  therefore  referred  to  what  will  be  said  upon  the 
subject  in  connection  with  wounds  of  nervets. 


Ill,    WolN'DS   OF   XeRA^S. 

dasmfien^'on. — "Wounds  of  nerves  may  be  simple.,  or  they  ma}-  be  compfiraiedj 
either  by  a  certain  amount  of  contusion  and  crushing  of  the  uervo-termins^ 
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tions,  or  by  lesions  of  the  surrounding  orgati^  (vessels,  muscles,  etc.) — lefiiouA 
which  ure  almost  always  niet  with  in  tunnection  with  wounds  of  nerves 
which  have  not  been  produced  exijerimcntally — or,  finalf}*,  by  the  presence 
of  fe)rvign  bodies.  According  to  their  etiology,  wouudij  of  nerveft  are  divideil 
into  punctured,  incised,  eont.U6e<l,  and  gunshot  wounds;  varieties  whicli 
present  numerous  analogies  with  oath  other,  and  which  differ,  e.specially  in 
their  eftect,-*,  according  as  the  division  of  the  nerve  law  been  complete  or  in- 
complete;  therefore  we  will  not  consider  them  separately,  but  will  set  fortli 
tii-iit  the  phenomena  which  belong  to  wounds  of  nerves  in  general,  and  point 
out  afterwards  those  which  are  peculiar  to  cadi  variety. 

Etiology, — "We  have  seen  that  the  diflerent  causes  of  nerve-wounds  fumisli 
a  natural  bafels  for  their  classitication ;  the  simple  enumeration  of  these  causes 
will  mdieate  their  mechanism,  and  it  will  be  sufficient  to  mention  cutting 
instruments,  the  lancet  (in  bleeding),  pieces  of  window-glass,  fragments  of 
bottles,  etc.,  among  the  most  frequent  causes  of  incised  wounds  ;  and  railroad 
accidental,  which  ofteu  produce  contused  wounds.  As  regards  foreign  btwJics, 
these  may  be  fragments  of  the  vulnemtiiig  agent — the  ftouit  of  a  foil,  a  whip- 
lash, a  shot, etc.;  or  they  may  come  from  the  organism  itself, as,  for  example, 
a  splinter  of  bone.  Ligntures  around  a  nerve,  when  they  do  not  cause  its 
division,  or  wlicn  they  remain  in  connetUion  witli  the  central  part,  may  act  as 
foreign  bodiL's;  it  is,  therefore,  necessary  to  avoid,  at  all  hazards,  the  inclusiou 
cf  a  uerve  in  the  ligature  of  an  artery. 


I  Pathological  Physiohygtj  and  Anatomy, — Trauinatisma  of  nerves  almost  ex- 
clusively atfect  those  of '  animal  life,  especially'  the  spinal  nerves,  and  par- 
ticularly the  nerves  f>f  the  extremities — more  ofteu  those  of  the  upper  than 
t  those  of  the  lower  extremities,  the  nerves  of  tlie  forearm,  and  among  these 
tlie  median  and  ulnar,  being  those  which  seem  to  be  most  frequently  involved. 
The  lesions  of  the  integument  and  neigliboring  luirtw  varj'  with  the  cause.  It 
is  evident  that  the  denmgement  of  the  parts  will  bo  less  in  punctured  tlian  in 
contused  wounds,  in  which  there  is,  as  a  rule,  more  or  less  destruction  of  the 

I  soft  tissues,  even  excluding  those  cases  of  general  crushing  of  a  limb,  in  which 
the  injury  to  the  nerve  fonns  only  an  inftigniticant  part  of  the  lesion.  Finally, 
there  arc  usually  observed  as  complications  of  nerve-sections,  lesions  of  the 
muscles,  tendons,  and  vessels — notably  at  the  wrist,  where  tJic  division  of  the 
tendons  of  the  flexor  carpi  radiulis  and  flexor  carpi  ulnaris  often  complicates 
wounds  of  the  median  an<l  ulnar  nerves*. 

The  nerve-trunks  tljeniselves  present  altomtions  of  different  kinds.  There 
may  be  a  simple  separation  of  the  ncrve-iibres,  in  what  may  be  consideifd  a 
tyx)ical  puncture — though  in  reality  some  of  the  fibres  are  alwa^'s  divided;  or  a 
more  or  less  complete  section  of  the  nerve-trunk,  and  varying  separation  of  its 
two  ends,  this  benig  greater  when  the  nerve  is  less  adherent  to  the  surrounding 
tissues,  and  being  always  more  marked,  unless  under  special  circumstances,  in 
the  up[Hir  than  iu  the  lower  ."^etrn^ent.  Finally,  the  surfaces  of  the  section  nuiy 
be  smooth,  as  in  exjxn*imental  neurotomioH,  but  are  more  often  irregular  and 
disorganized.  Imiuediatcly  after  the  injury  there  is  seen  at  the  level  of  the 
nerve-wound,  if  the  fteetion  is  incomplete,  an  efl'usion  of  bloiHl,  which  is  located 
either  between  the  nerve-fasciculi,  or  between  them  and  the  neurilemma; 
if  the  division  is  complete  and  the  separation  marked,  there  occurs  an  efl'usion 
of  bloo<l,  varying  in  amount,  between  the  extremities  of  the  nerve — an 
^efl'usion  which  reunites  and^jirnKitulB  them.  If  the  wound  is  a  simple  one, 
und  the  patient  in  good  condition,  the  two  extremities  of  tljc  nerve  are  soon 
united  by  u.  ciratncial  tissue,  through  which,  if  the  He]>aration  is  not  too 
great,  it^  contiuuity  is  ultimately  re-esUiblished.     It  may  be  said  at  once  that 
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the  inmiodiato  uijion  of  a  non'c  has  never  been  observetl ;  we  shall  see  here- 
after, iu  studying  the  procetw  of  reixiir,  what  led  surgcoiiri  to  admit  such  an 
occurrence,  in  «pite  of  the  constant  opiK)8ition  of  phyeiologiste,  who  had  never 
observed  it  in  tbeir  vivisections. 

AVhen  the  ends  of  the  nerve  are  t-oo  far  separated,  or  when  there  exist*  an 
obstacle  between  them  which  prevents  their  union,  the}*  swell  and  arc  separ- 
at^h'  cicatrized,  the  oeiitral  end  l>eing  the  moHt  flwollen — pn>i>ab]yiaei:'oruing 
to  Follin,  on  account  of  ita  greater  vascularity.  The  distanct;  at  which  tlie 
two  ends  of  a  nerve  can  no  longer  imite,  varies  with  the  age  of  the  patient. 
From  vivisections  it  is  found  that  a  gap  of  six  or  seven  centimetres  (2  j  inches;) 
is  onlj  exceptionally  closed.  The  nerve-trunk  of  new  fonnation  is  complete 
in  animals  at  the  end  of  from  four  to  six  mouths  ;  iu  man  the  time  has  not 
jet  been  positively  deternnned;  the  iien*e-trunk  always  remains  smaller  than 
the  original  nerve.  AVe  shall  see  hereafter  what  are  the  phenomena  of  degen- 
eration and  regeneration  which  take  place  in  tlie  divided  nerves,  but  the  suc- 
oeesion  of  phenomena  is  not  always  favorable,  and  different  alterations  may 
persist  either  in  the  peripheral  end  alone — as,  for  example,  in  case  of  absence 
of  union  and  regeneration— or  in  the  central  end  itself,  as  in  the  case  of  incom- 
plete division.  The  lesions  which  are  then  met  with  are  neuritis  and 
sclerosis,  which  it  is  sufficient  to  mention  here.  These  changes  njay  extend 
far  from  the  point  originally  injured,  and  frequently  reach  the  nerve-centres. 
Finally,  in  some  experimental  cases,  tliere  has  been  found  atrophy  of  certain 
portions  of  the  spinal  cord  without  appreciable  lesion  of  the  central  end  of 
the  injunnl  nerve  (Avezon).  The  encysting  and  toleration  of  foreign  bixlien 
[within  nerves],  admitted  by  Tillaux  on  the  authority  of  Otto  Weber,  must 
also  be  referred  to.  There  are  no  cases  to  establish  the  fact  of  such  a  termiiia- 
tion,  which  is  iKwsible,  but  must  be  brought  about  very  slowly. 

Beside  the  lesion  of  the  nerve-tissue,  tnere  may  also  be  found  in  chronic 
cases  certain  atrophic  or  dystrophic  lesions  in  the  territory  supplied  by  the 
injured  nerves,  and  even  in  that  supjilied  by  neighboring  nerx'es.  For  the 
present  I  shall  content  myself  with  a  mere  mention  of  these  lesions,  which  will 
be  again  referred  to  in  connection  with  the  secondary  symptomB  of  uen'e- 
wounds, 

Symptoms, — The  symptoms  of  nerve-wounds  may  be  divided  into  the 
primary  symptoms^  which  manifest  themselves  at  the  moment  of  the  injuni" 
and  during  the  following  days,  and  the  secondary  symptovis^  which  suj»er- 
venc  at  a  later  period,  and  which  dei)end  upon  the  degeneration  or  inflam- 
mation of  tlio  injured  nerve. 

The  primary  symptoms  are  local  or  general.  The  latter,  more  seldom  met 
with,  are  general  convubioixs  which  especially  follow  incomplete  sections  of 
nerves,  and  are  due  to  the  intensity  of  the  pain  and  the  nervous  irritability 
of  the  iwticnts,  and,  al>ove  all,  to  traumatic  shock,  which  is  said  to  be  observeil 
frequently  in  cases  of  contuncd  woimd  of  the  neck  (Weir  Mitchell). 

The  primary  local  symptoms  nve  pain  and  defects  in  sensation  and  motion. 
At  times  there  is  noticed  a  local  stni>or,  which  consists  in  inactivity,  insensi- 
bility, and  coldness  of  the  limb,  and  which  is  especially  seen  in  cas<»s  of  gun- 
shot wound.  This  symptom  rarely  occurs,  except  in  connection  with  trau- 
matic shock,  it»  the  other  varieties  of  nerve-wounds,  unless  there  has  been 
considerable  hemorrhage. 

The  pain  is  acute  and  persistent  in  i^ses  of  punctured  and  incomplete 
incised  wounds,  and  is  also  acute,  but  of  short  duration,  in  cases  of  complete 
division.  At  other  times  it  is  lancinating  and  stinging;  and  sometimes  it  is 
absent,  especially  in  wises  of  gunshc»t  wound.  If  a  foreign  body  is  preseut, 
tiie  pain  persists,  and  is  increased  by  the  slightest  touch. 
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The  pain  does  not  always  occur  at  the  moment  of  injury-,  but  some  seconds 

:40ine  minute  afterwards ;  it  may  be  located  at  tiome  distance  from  the 
wounded  nerve,  and  even  upon  the  oppOHite  side  of  the  body  (Weir  Mitchell). 

The  immediate  diHturbanees  of  sensibility  and  motility  are  generally 
abeeut  in  puncturetl  and  incomplete  incised  wounds  of  nervea,  at  least  in 
animals,  according  to  Arlouig  and  Tripier,  but,  on  the  contrary,  are  con- 
stantly present  In  canes  of  complete  divisifjii  ;  they  will  be  onnsidered  here- 
after. Other  autlioi-a  have  noticed  after  incomplete  section  an  inijjerfect 
disappearance  of  motion  and  (Knination,  notably  suppression  of  the  former 
with  preservation  of  the  latter,  oi*  the  separate  loss  of  the  muscular  sense  or 
of  tactile  sensibility.  In  complete  nerve-sections,  the  rule  is,  the  cHsappear- 
ance  or  diniiruition  of  scnsibihty  and  motility.  Arloing  and  Tripic-r  have 
remarked  that  exploration  practised  a  short  tinie  after  the  injury,  genemlly 
j'evealp*  pamlysis  and  complete  aniesthesia  in  the  zone  of  the  injured  nerve, 
and  fnKiuently  in  that  of  the  neighboring  nerves ;  this  phenonionon  is  due 
to  the  concussion  of  the  ner\'e,  and  may  last  several  <lays,  if  the  tnuimatism 
has  been  violent.  The  general  condition  of  the  i»atieiit  must  also  be  con- 
sidered; thus  intoxication,  free  bleeding,  or  the  fact  of  ha\ang  recently 
submitted  to  surgical  anesthesia,  explains  in  many  caws  the  different  resultft 
which  have  been  obtained  by  several  observers*  The  exact  appreciation* 
however,  of  functional  disturbances  is  far  from  being  a  simple  affair,  and 
it  is  therefore  only  when  the  patient  has  sufficientTy  recovered  from  his 
emotion  and  iiyury,  that  it  \b  advisable  to  t^t  his  sensibility  and  power  of 
movement. 

Beside  the  jiaralysis  and  lessening  of  scBsibility,  there  have  been  some- 
times not^l  jerkiugs,  tremblings,  and  tonic  and  clonic  spasms.  According 
to  Weir  Mitchell,  there  is  obaen-ed  at  first  an  elevation  of  temperature,  due 
to  tlic  paralysis  of  the  vaso-motor  nerves,  and  afterwards  a  fall,  caused  by  a 
diminution  m  the  calibre  of  the  vessels. 

I  will  not  stop  to  dcscrilx!  the  symptoms  resulting  from  lesions  of  the 
sensory  nerves^  which  are  altogetlier  of  a  special  character,  and  which  consist 
in  the  exaggeration  or  abolition  of  the  functions  of  these  nerves. 

Between  the  primary  and  secondary  symptoms  may  be  placed  the  local 
accidents  which  may  occur  as  complications  of  ncrvo-w^ounds.  The  most  im 
portant  t)f  these  are  phlegmonous  intlammation  aiul  neuritis,  the  latter  seldom 
beginning  bt^fore  the  second  or  thinl  week,  and  often  at  a  much  later  period. 
The  acute  form  is  extremely  rare,  the  subacute  or  chronic  fonn  being  that 
which  is  alm()st  always  met  with.  For  more  minute  details  as  to  the  phe- 
nomena consecutive  to  wounds  of  nervcB,  the  reader  is  referred  to  the  section 
devoted  specially  to  this  subject. 

It  will  be  seen  that  the  functional  and  trophic  disturbances,  consecutive  to 
wounds  of  nerves,  arc  divided  into  those  which  are  peripheral  and  those 
which  are  due  to  central  irritation. 

I.  The  peripheral  diMurlHtnces  include:  (1)  Snisorn/  disturbances  ((lain, 
causalffia,  aniesthesia) ;  (2)  3fo(or  disturbances  (paralysis,  spasms,  electro-con- 
tractility); (3)  Nutritive  disturbances^  among  which  are  cutaneous  lesions 
flossy  redness,  phlyctenre,  pemphigoid  eruptions,  ulceration,  herpes  zoster, 
traumatic  herpes; ;  lesions  ot  tlie  epidermis,  the  hair,  and  the  nails  (see  Phite 
XVn.) ;  interference  with  the  secretion  of  sweat  and  changes  of  the  local 
temperature;  lesions  of  the  cellular  tissue  (cetlema);  lesions  of  the  joint^^ 
bones,  muscles,  and  tendons;  and  (4)  Neuro-pandytie  ivjiammation. 

XL  The  distnrbanres  ftom  radrni  irritaiion  an?  divided  into  two  classes, 
according  as  there  is  no  uppnrcnt  lesion  of  the  nerve-centres  (traunmtic  neu- 
ralgia, neuralgia  of  stunii>,  idiivulsive  spasms,  general    ejnlepsy,  tetanus, 

the  di        " 


mental  disorders),  or  as 


isturbances  may  be  attributed  tu  a  myelitis, 
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which  is  itt^lf  coiidcoutive  to  an  aseeuding  neuritis;  iu  this  claae  are  placed 
the  rejiex  paralyses^  whieli  are  known  aa  imineJiate  i^aralyses  withoat 
atrophy,  and  as  late  paralyses  with  muscular  atrophy  and  myelitis. 

Diamoms. — ^The  surgeon  may  be  called  upon  to  make  the  diagnoeis  in  a 
case  ot  nerve  wound,  citlier  at  the  moment  of  injury,  or  n  certain  time  after- 
wards, when  the  fieeoudarj'  Hymptoms*  have  sujiervened.  At  the  time  of  injury 
it  is  not  difficult  to  make  a  diagnosis,  the  histor}*,  the  site  of  the  wound,  the 
acute  pain  felt  by  the  |mtieut,  and  the  various  disturbances  of  motility  and 
sensibility  being  eufficiently  characteristic.  But  the  diagnosis  of  the  kind 
of  wound  is  otten  very  di&cult,  and  is  based  chiefly  upon  the  history  Jind 
upon  the  lesions  of  the  soft-  ]'art**,  whicli  differ,  for  example,  m  inciso<l  wounds 
from  those  met  \\'ith  in  contused  wounds;  nevertheless,  an  acute  pain  which 
radiated  towards  the  jx'riphery,  without  either  disturbance  of  sensation  or 
motion,  would  indicate  a />W7i/'fMr«/ wound;  loss  of  sensation  and  motion  in 
the  region  supplied  by  a  nerve,  without  very  acute  paui,  would  suggest  the 
prei=ience  of  an  incised  wound ;  numbness  and  tingling  would  favor  the  idea 
of  a  contused  wound ;  increase  of  pain  and  of  the  general  symptoms,  upon 
pre^nre,  woiild  be  especially  met  with  in  cases  complK*ated  by  the  presence  of 
foreign  IxklieSy  which  under  such  circumstancefi  would  be  commonly  found  by 
exploration  of  the  wound,  and,  finally,  the  more  or  less  complete  loee  of  the 
functions  of  the  injured  nerve  would  distinguish  a  complete  fix)m  an  ittcompiete 
section. 

The  diagnosis  oj  the  partindar  verve  which  is  injured  will  depend  upon  a 
knowlcMige  of  the  course  and  functions  of  each  nerve.  But  grt-at  allowance 
must  be  made,  in  the  appreciation  of  the  symptoms,  for  the  variations  that 
may  arise  from  the  degree  of  excitabilitv  of  the  patient,  and  especially  must 
the  surgeon  distrust  the  result*  funiisheil  by  examinations  made  immediately 
after  the  injury,  aa  haa  been  already  pointed  out  when  6^»eaking  of  symp- 
ton)utolog}'.  In  conclusion,  it  is  efij>ecially  by  observing  the  secpience  of 
phenomena,  the  quick  or  slow  ap|>earance  of  the  secondary  symptoms,  or,  on 
the  contrary,  the  rapid  restoration  of  the  nervous  functions,  that  the  diag- 
nosis of  the  variety  of  the  lesion  may  l>e  arrivetl  at,  taking  care  in  consider- 
ing this  last  onler  of  facts  to  avoid  attributing  to  the  injured  nerve  the 
sensibility  which  it  owes  to  tlie  recurrent  filaments,  and  the  movements  pro- 
duced through  the  muscles  iimervated  by  neighboring  tnmks. 

When  secondary  symptoms  are  present,  it  is  still  to  be  remembered  that 
they  are  due  to  an  old  ner\*e  wound,  and  it  must  be  decidetl  whether  we  have 
to  deal  with  a  7ieuritis  or  a  Sf'lerosis;  finally,  it  will  be  well  to  know  whether 
the  lesion  has  reactetl  upon  the  nerve  centres,  in  order  to  appreciate  the  na- 
ture of  the  intervention  re<iuired  and  the  opportunity  of  it*  application. 

The  secondary  symptoms  of  nerve-wounds  may  be  confounded  witli  cere- 
bral, spinal,  rheumatic,  or  lernl  jialsies,  which  may  be  distinguished,  the  tirwt 
by  the  retention  of  electro-muscular  contractility,  and  the  others  by  the 
general  condition  of  the  patient  and  the  accompanying  symptoms,  but,  above 
all,  by  the  etiologJ^  which  is  in  truth  tlie  only  certain  means  of  <liaguosis  of 
surgical  nerve-lesions.  It  is  also  im|X)rtant  to  be  on  the  watch  for  old  and 
forgotten  morbid  conditions,  as,  for  example,  a  coxalgia  dating  from  iniancy, 
which  may  have  caused  disturbances  of  sensibility  and  motility  that  arc 
only  noticed  by  the  patient  ujKiin  receiving  an  injury,  and  that  the  surge<^»n 
may  Ix*  tetuptcil  to  attribute  to  a  nerve  lesion. 

Finally,  it  must  Ik*  ivmembered,  that  certain  affections  of  the  digital  ex- 
tremities (whitlows,  burns,  and  chilblains)  may  be  followed  by  troj^ic  and 
functional  disturbnnces  which  may  also  extend  in  these  caises  to  the  parti 
BUpplied  by  neighboring  nerves. 
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regards  the  fftagnosis  of  the-  rtmsc  of  tin-  sa^omlanj  st/mptom.9,  neuritis 
be  diHtinginshed  fi-om  sclerosis  and  atrophy  of  the  nerve  tnmlo*,  un- 
lesfl  the  secondary  symptoms  have  KUpervcned  very  quiekly,  or  unless  the 
neuritifl  has  determined,  previous  to  the  jMiralysiH,  tsyniptomH  of  motor  exci- 
tation. Finally,  tlio  absence  of  exact  limitation  of  tlie  muscular  jfamlysie, 
at  a  period  remote  from  the  iutliction  of  the  injury,  should  lead  the  surgeon 
to  suspect  a  lesion  of  the  nerve  centres. 

Proffiiosis. — Benign  as  far  as  the  wound  is  eonc(»med,  tramuatic  lesions 
of  nerves  are  grave  through  their  consef^uences.  The  prognosis  is  the  more 
serious  in  cases  of  incomplete  diviMion,  and  in  those  of  contused  wounds  and 
wounds  complioate<i  by  the  presence  of  foreign  bodies,  which  aiv  more  liable 
to  be  followcnl  by  the  setpiehe  referred  to  than  those  in  which  tlie  ncrve-see- 
tiou  is  complete.  Moreover,  in  regard  to  recent  wounds,  the  prognosis  varies 
with  the  general  condition  of  the  patient,  with  the  lesiouH  of  the  surround- 
ing parts,  and,  in  general,  with  all  the  circumstances  which  may  favor  or 
retard  the  re-establishment  of  the  nerve  functions.  A  guardetl  prognosis 
should  always  bt;  ijiven,  thei*efore,  in  cases  of  neuritis  or  persistent  neuralgia, 
on  account  of  the  imminence  of  trophic  disturbances. 

In  chronic  cases,  tlie  jirognosis  dejKMids  upon  the  state  of  the  electi'o-con- 
tractility  of  the  muscles;  but  the  absence  of  this  should  not  lead  the  Hurgi*on 
t4^  despair  of  re-establishing  their  function,  tor  it  may  be  restore*!  under  the 
use  of  electriziitiou.  In  cases  of  intense  neuritis,  thei*o  may  be  observed 
tonic  contractions,  wliich  indicate  the  irreparable  loss  of  the  properties  of 
the  muscle,  which,  moreover,  then  undergoes  atrophy  ^vith  great  rapidity. 

TVeatmcnt, — Tlie  immediate  treatment  of  wounds  uf  nerves  jhreaenti*  seve- 
ral indications;  pain  is  to  be  obviated,  as  is  nitlurainatiou,  and  separation  of 
the  ends  of  the  nerve  in  cases  of  complete  division.  All  authorities  agree  in 
advising  rest  of  the  limb,  obtained,  if  nccessar}',  by  means  of  an  immovable 
apparatus,  in  such  u  position  that  tlie  injured  nerve  shall  not  be  iKillod  upon  ; 
j"e«olvents  and  antipnlogiHtics  if  llie  iuthirnuuilory  <^on]plicationK  are  threat- 
ening;  opiates,  Hubeutaneous  injections  of  niuriato  of  mor]dua,  or  even  inha- 
lations of  ether  or  chloroform,  to  allay  the  ]>ain  which  immoduitely  follows 
the  injury,  or  preferably  chloral  if  there  is  a  tendency  to  muscular  sj>a8m; 
finally,  at  a  later  period,  stdphate  of  quinia,  if  the  neunilgia  assumes  an 
intermittent  form.  If  the  pamful  syin]*tomfi  persist  in  spite  uf  this  meilical 
treatment,  which  ^loes  not  often  oecur,  cxccj>t  in  eases  of  punctured  wound 
and  of  incomplete  division  of  the  nerve,  surgical  intervention  V>cconies  neces- 
sary, anil  instead  of  the  cauterizations  oni]Joyc4i  by  the  older  surgeous,  en- 
largement of  the  wounil  by  incision  is  now  jireferred,  tliat  is  to  say,  the 
conversion  of  an  incomplete  into  a  complete  ncr\'c^section.  But  the  failure 
of  medical  treatmeiit  to  relieve  the  early  pain  is  not  fnxjnent  enough  to  justity 

Creventive  incisions  in  all  cases  of  inci:>mp]cte  division,  as  has  been  a<lvise<l 
y  some  Gennan  authors.  In  order  to  obtain  immobilization  in  a  tiivoi-able 
position,  Tripier  recommends,  in  all  cases  of  nerve  wound,  that  the  limb 
should  be  placed  in  a  moderately  tight  silicate  of  jiotassium  bandage,  in 
which  a  fenestra  can  be  cut,  if  the  patient  eomj^lain  of  pain,  and  which,  if 
there  is  the  slightest  sign  of  constriction,  can  be  ti-ansformed  into  a  gutter 
[posterior  splint]  by  Hjdtttitig  it  in  its  entire  length.  But  this  method  of 
treatment,  though  well  adajit-ed  to  many  eases,  may  at  times  be  dangi'ivnis  on 
account  of  the  obstacle  which  it  offers  to  the  examination  of  the  parts,  the 
local  or  general  numbness  jterhaps  preventing  the  patient  from  beitig  con- 
BciouB  of  a  constriction  \vhich  is  the  more  dangerous  tliat  it  is  exerted  u|xjn 
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a  limb  of  which  the  vascular  and  uervous  equilibrium  has  been  saddeiilj 
modified. 

In  cases  of  complete  division  of  the  nerve,  besides  the  poftition  to  be  giveu 
to  the  limb,  the-  uniting  of  the  ends  of  the  nerve  by  means  of  a  suture  must 
lie  considered.  This  operation  is  to  be  deseri)>ed  in  a  special  section,  and  it 
will  be  sufficient  to  say  here,  that  most  surgeons  of  the  present  day  admit 
that  it  is  of  itself  a  harmless  ortcration,  and  one  which  should  always  b^ 
i-esortod  to  when  it  is  j)0Stiiible.  In  cases  of  great  contusion  of  the  extremi- 
tien  of  the  ner\'e8,  some  surgeons  still  advise  the  suture  atiter  resection  of  the 
disorganized  jK>rtionB  of  the  nerve-trunks;  Tripier,  however,  rejects  this  pro- 
oedure  as  absolutely  useless  and  dangerouH. 

Finally,  in  cases  where  a  foreign  body  is  imbe<l(led  in  the  8\d)stance  of  the 
nerve,  or  is  in  contact  with  its  divided  ends,  the  lirst  indication  is  evidently 
to  remove  it  as  quickly  as  possible. 

In  regard  to  after  treatment,  it  is  advised,  in  cases  of  piT>longed  anftsthtsia^ 
to  employ  electrization  of  the  skin  without  moisture,  by  means  of  a  strong 
ijurrent  applied  with  a  metallic  brush,  or  frictions  with  warm  oil  of  turpen- 
tine, which  are  at  times  very  painful.  In  caaa  oi  Dcurafgir  puiri^  after  having 
4i8certained  that  it  is  not  caused  by  tlie  presence  of  a  foreign  body,  antijihlo- 
gistics.  resolvents,  and  if  there  is  neuritis,  sedatives  are  indicated,  and  particu- 
larly water-<lressing  and  blisters  for  causalgia ;  the  treatment  by  opiates  id 
appi'opriate  if  there  is  scla*osiSy  and,  as  a  last  resort,  neurotomy,  which,  how- 
over,  should  only  be  employed  after  mt^dical  treatment  has  failed.  Trijiier 
prefers  to  operate  by  open  incision,  and  simply  divides  the  nerve  ;  relapses 
in  his  opinion  depending  less  upon  early  cicatrization  of  the  nene,than  upon 
the  i>ci-sistence  of  other  ways  of  tnmsmisision.  But  most  surgeons  advise 
resection  of  one  or  two  centimetres  [half  an  inch  or  an  inch]  of  the  nerve. 
Malgaigne,  moreover,  advised,  in  order  to  avuid  any  possibility  of  reunion,, 
that  lM>tli  ends  of  the  nerve  should  be  folded  back  in  loojis,  and  that  thtt 
lower  end  should  be  cauterized,  or  that  a  flap  of  tissue  sliould  be  interposed 
between  the  cut  extremities ;  even  tliese  precautions,  however,  do  not  ahri^ 
insure  againnt  reUij»see. 

The  treatment  of  the  motor  disturbances  consists  especially  in  electrizatitni 
by  induced  currenits,  in  order  to  prevent  muscular  atropliv  and  loss  of  contrac- 
tility ;  electrical  needles  also  may  be  employed.  Mctho<lical  electrization 
may,  as  we  have  seen,  even  re-^^istablish  muscular  contractility  sometime  after 
it  has  dirtapj>eared.  According  to  some  authors,  it  is  [tmjM^r  to  wait  until  the 
nerve  is  repaired  before  applying  interrupt^  or  continued,  and  especially 
descendmg,  currents. 

In  cases  of  muscular  contraction,  resort  is  had  to  prothctic  apparatus,  to 
forced  straightening,  to  tonotoniy,  and  {tfirticularly  to  baths,  douches,  and 
kneadings  (massage). 

"When  both  ends  of  the  ner\'e  are  separatedly  cicatrized,  it  is  a  Question 
whether  they  should  be  sought  for  and  unite*!  by  satnre,  or  whether  tne  peri- 
phenvl  en<l  of  the  divide<l  nerve  might  not  be  united  to  a  neighboring  nerve 
which  has  not  been  injure*!.  It  is  to  experimental  physiologj*  and  clinical 
observation  tliat  we  uiUfit  look  for  a  solution  of  this  question,  which  at  pre- 
sent canuot  be  amswered. 

Foreign  Bodies  in  XERVE-AVorNDs. — ^To  what  has  already-  been  said  con- 
cerning the  presence  of  foreign  Ixxlies  in  w*ounds  of  nerves,  it  may  be  added 
that  every  foreign  body  gives  rise  to  local  irritation,  and  sometimes  to  un- 
beanible  pain  and  to  severe  accidents.  The  otY-quoted  case  of  Duf»uytreiiV 
may  be  cited,  in  which  the  patient  died  from  tetanus,  the  end  of  a  whii»-Ui*h 
l>eing  found  at  the  autopsy  imbedded  in  the  ulnar  nerve.    Descot  has  pub- 
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lishoil  a  case  of  tetanus  winch  supervened  after  an  amputation  of  the  thigh, 
and  was  attributed  to  the  presence  of  a  ligature  knot  in  the  sciatic  nerve. 

It  has  not  been  proved,  as  previously  mentioned,  that  foreign  bodies  in 
nerves  can  become  encysted  or  be  tolerated, 

In  all  these  cases  the  consecutive  symptoms  are  dependent  ufton  the  exist- 
ence of  neuritis,  and  at  times  the  changes  are  so  far  advanced,  that  a  return 
to  the  normal  condition  does  not  take  place,  even  after  the  removal  of  the 
foreign  body, 

Thiv^,  indeed,  is  the  first  indication  to  be  fulfilled.  In  a  case  in  which  the 
pain  persisted  in  spite  of  the  removal  of  a  grain  of  lead  imbeilcled  in  the 
median,  M.  Le  Fort  obtained  a  cure  by  the  operation  of  eloi}gation  or  uervo- 
gtretching. 

LiiJATiON  OP  Nerves. — The  study  of  foreign  bodies  in  nerve-woimds  leads 
to  the  consideration  of  the  ligation  of  theseorgans.  The  importance  of  this 
accident,  which  may  occur  in  various  operations,  renders  it  proper  to  devote 
a  short  space  to  its  consideration.  Its  study  may  be  pursued  both  from  the 
side  of  experiraontal  research  and  from  that  of  clinical  observation. 

JExjteritmnl/il  Facts. — Researches  \i\v.ni  tliis  fK>int  have  bet-n  made  for  a  long 
time  by  several  authors,  among  whom  may  be  mentioned  Thierry,  Valsalva, 
Descot,  and  Arloing  and  Tripier.  Tlie  latter  have  dctomuned  that  small  nerve 
bratiches  are  almost  severed  by  the  thread  ;  in  the  case  of  larger  branches,  the 
constriction  never  immediately  interrupts  the  contiimity  of  the  nerve,  on 
account  of  the  resistance  of  the  neurilemma,  but  the  ti-ansmission  of  impres- 
sions does  not  take  place.  If  a  nerve  has  been  tie<l  at  the  same  time  as  an 
artery  possessuig  thick  walls,  by  immediately  removing  the  ligature,  tl)e  in- 
tegrity of  a  certain  luimbor  of  nerve  tibrcf^  may  be  counted  upon  ;  this  is 
important  in  regard  to  the  motion  of  the  jarts.  If  the  ligature  is  rapidly 
removed,  the  nerve  subsequently  presents  a  swollen  appearance  on  a  level  with 
the  point  of  compression. 

The  anatomical  changes  which  follow  ligation  have  been  well  describeil 
by  Descot.  There  (K'curs  a  plastic  inJiltnition  aliove,  below,  and  around  the 
ligature;  the  two  ends  of  the  nerve  are  muirilained  in  exact  apposition  by 
the  thickening  of  the  surrounding  cellular  tissue ;  they  are  never  separated 
from  each  other. 

Arloing  and  Tripier  in  their  experiments  have  determined  that  animals 
foci  pain  at  the  moment  of  constriction,  an<l  that  the  functions  of  the  nervo 
are  interrupted  ;  they  have  never  observed  an^-  secoiulary  nerve  symptoms. 

Clinical  i^itcts, — Surgeons  at  the  beginning  of  this  century,  while  endea- 
voring to  avoid  including  an  artery  and  a  nerve  in  the  same  ligature,  did 
not  believe  that  any  danger  could  result  fntni  surh  an  accident.  Larrey  and 
Swan  opjMJHed  this  opini<ni,  and  the  former,  in  a  ease  of  tetanus,  suspecting 
that  one  of  the  bnuiches  of  the  crural  nerve  was  included  in  the  ligature, 
cut  the  latter  with  the  effect  of  producing  a  remission  in  the  symptoms.  "We 
Jiave  already  cited  a  case  of  Dcscot's,  in  which,  the  patient  dying  of  tetanus, 
a  ligature-knot  wa«  found  in  tlie  sciatic  nerve.  In  a  case  of  Kicherand's,  the 
ulnar  artery  and  nerve  were  Lurhuleil  in  the  same  ligature: — 

^*A  elrnrp  pain  was  felt  in  tlie  ring  and  little  fingerg  at  the  moment  at  which  I 
ligblenej  the  knot,"  says  Richerami;  *' the  palmar  surlace  of  the  litllu  tiiiger  and  tho 
ulnar  side  of  the  ring  fin^^iT  lust  their  Hfiigibility;  this  was  gradually  re-established, 
and  they  had  recovered  it  at  the  end  of  fifteen  days," 

To  rwapitulate ;  Ligation  of  nerves,  according  to  exi>erimenta  upon  ani- 
mals, has  not  caused  secondary  nervous  accidents;  but  can  it  be  said  from 
this  that  iL  mu:st  be  the  same  in  man  'i  Unquestionably'  not.  In  some  cases 
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eminent  Burgeons  have  bolicvetl  that  tlicy  had  found  the  oauf^e  of  tetanus 
in  the  jireiH,'nt^  of  a  lio^ature  around  a  nerve.  These  eat*ea  mu^t  be  seriously 
considei-ed,  and  cixre  Hnould  be  taken,  in  ligating  arteries,  that  the  nerves 
are  not  included.  If  the  occurrence  of  sucn  an  accident  is  recognized,  the 
ligature  should  be  cut  without  hesitation^  contrary  to  the  practice  which  i 
would  Bceni  to  be  indicated  by  a  remark  of  Richerand,  quoted  by  T)escot,  to 
the  etfet't  that,  if  in  a  ligation  tlie  nerve  is  taken  uj)  at  the  same  time  as  the 
artery,  it  is  not  neces.sary  to  recommence  the  manoeuvre.  The  practice  of 
arterial  ligation  en  rnas^e  may  also,  therefore,  be  not  without  danger.  On  ' 
the  removal  of  parts  with  the  tWaseur  or  ligature,  there  are  generally  en- 
countered only  small  nerve  ram iti cations,  wliich  are  not  pn:)tec:ted  witli  a 
thick  neurilemma.  These  ofKjrations  are  painful,  but  do  not  a2)pear  to  be 
accompanied  secondarily  by  grave  nervous  Hymptoms. 

CArTERiZATiON  OF  Nerves. — But  little  need  be  said  of  the  effects  of  cau- 
terization iir)on  nerves.  Formerly  employed  in  the  treatment  of  certain 
diseases  of  tne  nerves,  it  is  at  the  present  day  al>andoned.  It  is  to  be  re- 
membered that  the  nerve-trunks  and  branches,  by  the  thickness  of  their 
sheaths  and  the  mode  of  distribution  of  their  vessels,  pesi.st,  l>etter  than  the 
other  soft  tissues,  the  diiierent  processes  and  agents  of  disoi^nization —  ^M 
bums  and  cauterizations.  This  is  a  fact  which  should  not  be  forgotten  in  ^M 
cases  of  deep  burn.  Kanke  mlrnitK  that  heat  mav  cause  rigidity  of  ner^'ets 
as  it  does  muscular  rigidity.  Some  authors  also  admit  that  the  physical  and 
chemical  CNinstitution  of  nerves  may  be  modified  by  cold.  Crccciiio  has  seen 
the  medullary  substance  of  the  nerve-fibres  become  solid,  a  phenomenon 
accompanied  by  suppression  of  every  nervous  manifestation. 

Cauterization  is  seldom  f<>llowed  b^'  accidents.  There  is,  however,  a  ca«e 
recordeil  by  Dr.  Frtre,  itt  which  an  application  of  caustic  potiissiv  involved 
the  muBculoH'utatK!ous  nerve;  there  ensutnl  a  flexion  of  the  foniarm  upM>n  the 
arm,  trismus,  and  tetanic  contraction  of  the  muscles  of  the  neck  and  trunk, 
and  the  patient  died  on  the  fifth  day. 


rV.  Phenomena  CoNSEcunvB  to  iNJimras  of  Nerves. 


Process  of  Repair  after  Wounds  op  Nerves. — The  knowledge  of 
phenomena  which  result  in  the  regeneration  of  nerves  after  traumatisms 
wliii'h  have  destruywl  their  continuity,  is  entirely  due  to  ex|K'rinicntal  physi- 
ology. It  is  by  the  aid  of  experiments  made  upon  animals  that  it  ha*>  been 
ji4>8sible  to  follow,  day  by  day,  the  delicate  modifications  which  are  pnxluced 
ni  the  intimate  structure  of  the  divided  nerve-trunks,  and  which  in  time 
bring  about,  with  an  anatomical  restoration  ad  inte^rumjthe  re-establishment 
of  the  suppressed  functions. 

The  discovery  of  Waller,  in  showing  that  every  nerve  separated  from  its 
trophic  centre  undergoes  a  complete  detrcneration  of  its  peripheral  en<l,  markM 
the  firet  step  in  this  line  of  research.  Waller  saw,  at  the  same  time,  that  the 
degeneratcMl  segment  was  not  for  ever  destroyed,  but  that  after  a  certain 
time  there  took  place  a  true  work  of  regeneration.  lie  considered  this  re- 
generation to  be  the  result  of  a  kind  of  budding  of  the  nerve-fibre  remaining; 
m  connection  with  the  axis  cylinder,  tlie  jiarts  of  the  nerve  separated  from 
the  centre  not  taking  any  part  in  the  process.  The  experiments  of  Remak, 
Schift,  Yuliiian,  Neumann,  and  Kanvier,  have  eomi>leted  the  teachincs  of 
Waller. 

In  order  to  thoroughly  understand  the  manner  in  which  the  repmir  of  a 
divided  nerve  is  eii'ected,  it  is  well  to  rapidly  review  the  modifications  undft' 
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Wfne  by  (he  peripheral  end^  as  they  liave  beC'ii  made  known  to  ua  by  the  re- 
marclics  of  the  above-nanietl  ph^'siologistii. 

Durinij  the  lirst  tweuty-lbur  hours  which  follow  the  section  of  a  nerve — the 
Hciatic  ot  a  rabbit,  for  example — tlie  nucleus  of  eadi  nerve-segnient  is  ween  to 
increase  considerably  in  nize;  the  protoplasm  f*\vells  and  enlarges;  in  places 
it  is  seen  to  encroach  upon  the  myelin,  and  to  produce  in  it  an  outhne  of 
segmentation.  The  segmentation  of  tlie  mycHn  is  cdrnplcttnl  oti  the  follow- 
ing day,  and  the  sheath  of  Schwann  bcconjeis  tilled  with  hiri^e  niasiies,  which 
are  colored  black  by  osniic  acid.  These  masses  continue  to  divide  during  the 
third  dav,  and  at  the  same  time  tlie  axis-cylinder,  imtil  now  intact,  is  cut  in 
two  at  the  position  of  the  nui-lens^  wbik;  above  and  below  it  tiikes  a  monili- 
tbrm  apjKviranoc.  From  the  fourth  to  the  sixth  day  destruction  is  completed, 
the  sheath  of  Schwann  is  HHeil  with  fine,  fatty  s;nuuiles,  and  the  axis-cylinder 
disapj'tears,  no  trace  of  it  rcmaining.  The  nucleus  of  the  nerve-segment  un- 
dergoes division,  and  heaps  of  nuclei  are  seen  to  be  formed. 

At  this  periotl  the  fat  granules,  which  fill  the  sheath  of  nerve-fibre,  seem 
to  diffuse  thcniselvea  outj^ide  of  it.  The  cells  of  the  endoneurium  aiHj  filled 
with  them,  and  also  the  endothelia  of  the  neisrli boring  bl*KMlvossels.  Ranvier 
thinks  that  this  fatty  overloading  of  the  cellular  elements  is  comiected  with 
the  absorption  and  ^lisiipjicarancc  of  the  myelin  of  the  nerve-Jibre.  From 
the  seventh  to  the  twentieth  day,  in  fact,  the  axis-cylinder  and  myelin  having 
disappeared,  and  the  nuclei  of  new  formation  diminishing  more  and  more, 
the  sheath  of  Schwann  l>ecomos  empty  and  folds  u]*oi»  itself,  its  walls  joining 
together.  About  the  thirtieth  day  after  the  section,  there  are  only  found 
empty  sheaths  of  Schwaim,  strewed  with  flat  nuclei  surrounded  by  a  desic- 
cated protoplasm  (Ranvier). 

Such  are  the  raodifiuitions  undergone  by  the  jM»ripheral  end.  Analogous 
phenomena  are  produced  in  the  central  end,  but  they  do  not  extend  very 
nigh;  the  disintegration  of  the  myelin,  according  to  Ranvier,  does  not 
gene  rail}':  pass  Ix^yoiul  the  fii'st  annular  constriction  al:)ovc  the  section.  More- 
over— adistinction  of  importance — the  axis-cylinder  ih»es  not  undergo  any 
alteration;  it  remains  intact,  distinctly  fibrillar,  a  little  enlarged  up  to  the 
level  of  the  section.  It  is  in  this  ceutnil  end  that  the  process  of  re}.»air  begins. 
How  is  it  protluced  ? 

We  iiave  said  tliat  in  the  peripheral  segment  the  axis-cylinder  disappears 
afi  well  as  the  myelin.  It  cannot,  then,  be  longer  admitted,  as  formerly  be- 
lieved by  Vulpiau  and  Philippcaux,  that  the  regeneration  is  due  to  tlie  isimple 
reproduction  of  the  myelin  sheath — ati  opinion  which  has,  indeed,  been 
abandone<l  by  bi^th  these  authors  fhemselves.  Others  thought  that  the  axia- 
eylinder  was  simply  iv-formcd  in  eiich  of  the  old  emptv  sheaths  of  fcschwann, 
and  was  surrounded  with  an  enveloi>e  of  myelin.  The  idea  advanced  by 
Waller  of  the  budding  of  the  nerve-tibres  of  the  central  end  is  the  opinion 
which  Ranvier  has  been  le<I  by  his  researclies  to  recognize  as  true.  The  fol- 
lowing is,  according  to  the  learned  Professor  of  the  College  of  France,  the 
process  of  repair : — 

Each  end  of  the  cut  nerve  swells  so  as  to  form  a  kind  of  bud — the  central 
bud  and  tlie  peripheral  bud;  these  two  swellings  are  united  by  a  tissue  ana- 
logous to  that  of  granulations — the  cicatricial  segment 

In  the  central  segment,  as  ciirly  as  the  eighteenth  day  after  tlie  trauma- 
tism, the  budding  of  the  nerve-tibres  begins  to  take  place.  It  is  at  the  level 
of  the  first  annular  constriction  seated  above  the  section  that  the  fibres  of 
new  formation  appear.  Ranvier  has  carefully  described  the  different  forma 
taken  by  the  new  nerve-fibres.  Sometimes  there  is  seen  a  myelinic  fibre 
formed  of  short,  intemnniilar  segments,  arisins^  from  the  constriction,  and 
penetrating  into  the  sheath  of  Schwann,  m  order  to  reach  the  cicatrix. 
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Sometimes  it  ia  an  ainyelitiic  axis-cyliuder  which  apwars,  soon  dividing  into 
a  Y,  and  each  of  its  branches  bcinc  surrounded  with  myelin,  and  giving 
origin  to  tAvo  nerve-fibres.  At  other  times  three  myehnic  fibres  are  ajh 
pcnded  to  the  convexity  of  the  same  conBtriction.  Finally,  the  same  nervo- 
nbre,  by  a  scries  of  dichotomous  di\*isious,  may  produce  twenty,  thirty,  or 
forty  new  fibres. 

These  fibres  penetrate  into  the  cicatricial  segment,  where  they  appear, 
colored  by  osniic  acid,  as  a  skein  of  tangled  threads.  The  nerve-fibres,  when 
separated,  form  a  considerable  number  of  small  fasciculi,  or  ore  mingled  in 
varying  number  with  fibres  of  Reniak  and  mvelinic  fibres.  The  latter  be- 
come moi*e  numerous  as  the  time  of  section  becomes  more  distant ;  but  ir 
cannot  be  admitte<l,  according  t^  Ranvier,  that  there  is  a  transibrmation  ot 
Remak's  fibrt?s  into  myelinic  fibre*?. 

Finally,  when  the  ffcripheral  segment  is  examined  by  dissection,  there  ar& 
Been  among  the  sheaths  of  Schwann,  completely  emptied  and  folded  upon 
themselves,  other  sheaths  containing  in  their  interior  one,  two,  or  even  ten 
or  twelve  myelinic  fibres  of  new  formation.  These  new  fibres  are  formed  of 
very  short  interannular  segments,  each  provided  with  a  nucleus;  they  then 
constitute  perfect  nerve-fibres,  but  excessively  small.  All  these  new  fibres 
are  not  containe<l  i?i  the  old  sheaths  of  Schwann  ;  some  penetrate  into  their 
interstices,  rolling  themselves  around  them,  or  spreading  out  freely,  sometimes 
in  rectilinear  fasciculi  with  more  or  less  frequent  Y  divisions,  and  sometimes 
in  a  confused  and  inextricable  network. 

Thus,  according  to  both  Ranvier  and  Waller,  the  regeneration  of  nerves  is 
due  to  a  budding  of  the  norve-fibrcrt  i*emaining  in  coiniection  with  the  cen- 
tres, the  fibres  of  now  formation  traversing  the  cicatrix  in  order  to  reach  the 
peripheral  end,  wheix;  they  are  developed  either  in  the  interior  of  the  old 
sheiiths  of  Scliwann  or  in  their  interstices. 

The  duration  of  this  process  of  repair  is  very  variable.  In  the  rabbit,  the 
regeneration  begins  as  early  as  the  twentieth  day.  Biit  it  is  only  about  the 
beginnitig  of  the  third  month  that  the  efieots  are  sufliciently  well  marked  to 
be  successfully  studied;  the  repair  is  complete  about  the  begimiing  of  the 
sixth  month. 

The  above  are  the  phenomena  prod  need  in  animals  as  the  result  of  a  simple 
section.  Is  it  the  same  with  ner\e-wountlrt  in  man  ?  This  is  very  pp>l>able, 
if  the  wound  is  clean-cut,  if  the  nerve-ends  tiro  but  little  sepanitoa,  and  if 
neither  attrition  nor  very  violent  intlammation  results  from  the  trauniatitim- 
Neuritis,  however,  is  not  as  nire  an  occun-ence  as  it  has  been  deeme<l.  It  is 
evident  that  if  the  interfascicular  tissue  of  the  nerve  become  iufiamed,  the  pro- 
cess of  regeneration  will  be  inevitably  arrested.  Now  there  are  cases  in  which 
the  proliferation  of  the  connective-tissue  elements  in  the  interstices  of  the 
nerve-fibres  becomes  very  abundant,  and  there  may  result  a  true  cirrhosis  of 
the  nerve.  It  is  very  inij>ort;nit  that  this  e]iineuritis,  described  by  Erb, 
should  be  recognized;  if  it  only  afiects  the  peripheral  end,  it  is  even  then 
very  gnive,  since  it  entirely  or  partly  prevents  tlie  re-establishment  of  the 
functions  of  the  nerve ;  if  it  extenils  to  the  central  end,  and  ascends  towards 
the  centres,  it  may  have  consequences  to  which  we  shall  liave  occasion  to 
refer  hereafter. 


Functional  and  TROpnrr  Disturbances  CoNSBcuTma  to  Injuries  of 
Nerves. — Among  tlie  dirtturbances  which  follow  traumatisms  of  nerves, 
there  are  two  great  classes  to  be  distinguished.  In  the  first,  we  place  the 
symptoms  which  are  the  direct  consequence  of  the  nerve  injury,  and  which 
result  from  the  separation  of  the  nerve  from  its  central  connections :  these 
are  peripheral  distarbanceSy  properly  :*peuking ;  in  the  other  we  place  the  re* 
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mote  phenomeua,  the  phenomena  ofirradiatio7iywh\vh  are  dependent  upon  the 
reflex  eSect  of  tho  injury  upon  the  nerve-centres.  The  eyniptoras  of  the  first 
class  are  evidently  dependent  upon  the  alterations  undergone  by  the  peri- 
pheral end,  degeneration  of  nerve-fibres,  and,  in  certain  cases,  more  or  less 
marked  int^^rstitial  inflanimatiun.  The  pathogeny  of  the  distiirlmnt^es  of 
the  second  class  is  more  obscure;  they  are  attributeil  to  the  ill-understood 
modifications  which  occur  in  the  central  end,  and  which  may  extend  to  a 
greater  or  less  height,  and  even  to  the  nerve-centres  themselves. 

L  Peripheral  Disturbances. — ^To  this  group  belone  the  disturbances  of 
sensibility,  motility,  and  nutrition,  which  are  observed  in  the  territory  of 
the  injured  nerve ;  we  will  study  them  in  succession. 

(1)  Senior}/  Disturbaiwes,— The  first  symptom  exj»erienced  in  consequence  of 
an  injury  of  a  nerve  is  an  acute  pain,  the  characters  of  which  vary  ;  some- 
timcH  there  are  shooting  pains,  radiating  along  the  whole  course  of  the 
injured  nerve;  at  other  times  there  are  smarting  sensations,  numbness,  or 
tingling.  In  gunshot  wounils  the  pain  may  be  ansent,  perhaps  overlooked 
in  the  special  conditions  of  excitement  in  which  the  wouikUhI  ore  placed. 
In  ninety-one  cases  reconled  by  Weir  Mitchell,  more  than  one-third  of  the 
patients  had  felt  nothing  at  the  moment  of  injury. 

Be  this  as  it  may,  tLis  primary  i»ain  should  Ijc  distinguished  from  the 
phenomena  of  hypcrjcsthesia  which  supervene  at  the  end  of  a  certain  time, 
and  wliich  Weir  Mitchell  has  admimbly  described  under  the  name  of  causal- 
g'ta.  The  sensation  of  burning  pain  which  constitutes  causalgia,  is  of  an 
exti-eme  intensity  ;  patients  compare  it  to  the  jtain  produced  by  a  sinapism, 
a  blister,  or  a  red-hot  iron,  applied  ui>on  tlie  denuded  derm.  This  pain 
occupies  as  its  seat  of  predilection  the  palmar  surface  of  the  hand,  and 
the  dorsal  snHace  of  tlio  foot;  it  Ih  generally  acctnnpanied  by  a  glossy 
condition  and  a  redness  of  the  skin,  which  belong  to  tho  class  of  nutritive 
ilistui'bances.  The  afiecte<l  parts  are  exquisitely  ricnnitive;  the  least  touch, 
or  the  slightest  grazing,  awakens  the  sensation  of  burning  atid  provokes  a 
paroxysm  of  atrocious  sutibriug.  Weir  Mitchell  attribiit^^  the  causalgia  to  an 
alteration  of  the  extremitica  of  the  sensory  fibres,  due  to  disturbances  of  the 
circulation  and  nutrition  consecutive  to  the  irritation  of  the  injured  nerve. 
But  it  mudt  not  be  forgotten  that  causalgia  is  observed  in  neuritis,  pro|:>erIy 
80  called — in  the  bnichial  neuritis,  for  example,  of  cervical  Pott  s  disease. 
In  the  causalgia,  then,  which  follows  traunmtisms  of  nerves,  especially  if  this 
causalgia  be  accompanied  with  lancinating  pains,  a  true  inflammation  of  the 
injured  nerve-trunk  may  be  thought  of,  rather  than  simple  circulator^''  dis- 
turbanccjj  of  irritative  origin. 

The  hypcncsthcsia  may  be  plight,  when  there  are  observed,  at  the  same 
time,  tingling,  numbness,  and  formication,  along  the  course  ol'  the  injured 
nerve,  especially  in  cases  of  contusion  or  compression.  If  tem[K)rary,  these 
disturbances  have  no  great  importance ;  if  they  j>ersist,  or  if  they  become 
exaggerated,  and  complicated  with  darting  pains,  the  development  of  an  inter- 
stittiu  neuritis  must  again  be  dreadcnJ. 

Even  in  cases  where  this  exaltation  of  painful  sensibility  exists,  there  is  at 
the  same  time  a  notable  diminution  of  the  tactile  sense.  Ana^thcsia  is,  in 
fact,  the  most  constant  consequence  of  nerve-sections.  But  the  distribution 
as  well  as  the  degree  of  this  amesthesia  is  very  variable.  It  would  apjU'ar 
that,  aft43r  the  section  of  a  nerve,  the  sensibility  should  be  coinpletely 
abolisheil  in  all  the  region  supplied  by  that  nerve ;  but  this  is  fer  from  being 
always  the  case. 

In  the  first  place,  sensibility  may  not  be  destroyed  in  all  its  manifestations: 
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thus  cases  have  been  noted,  in  which  sensibility  to  pain  was  abolished,  while 
tactile  sensibility  [^►ersiated.  Tripier  refuses  to  eraUt  the  authenticity  of 
these  eases ;  but  sensibility  to  teni|)eraturo  may  l>e  totally  sujipix-sniHl,  while 
tactile  sensibility  and  sensitiveness  to  pain  contuiue  more  or  less  {►ei'fect. 

Tfienao-aha'sthemi  is  the  most  constant  and  best  marked  phenomenon  which 
results  from  lesions  of  nerves.  Patients  do  not  feel  the  burning  produced 
by  a  match,  but  perceive  the  prick  made  by  a  pin.  As  to  tactile  sensibility, 
if  it  is  examined  by  means  of  Weber's  compass,  in  cases  of  complete  section 
of  the  nerve,  it  is,  according  to  Tripier,  always  impaired;  never  has  he  seen, 
in  such  a  case,  tlie  patients  able  to  feel  both  i»oints  of  the  compass,  whatever 
their  separation,  thout^h  they  feel  punctures  more  or  less  clearly. 

T^et  UH  next  hifpiin?  what  is  tlic  distribution  of  tliis  anH*siheHia.  During 
the  first  moments  which  follow  the  traumatism,  it  is  difficult  to  appreciate 
with  exactness  the  stnte  of  the  sensibility,  the  condition  of  the  patient  ren- 
dering it  inadnussiblc  to  trust  with  entire  confidence  to  his  replies.  It  is, 
li(»wever,  probabk*  that  the  <.H>rnplcte  section  of  u  nerve  has  always  as  an  inime- 
<liatc  conswiueru'C  the  k>ss  of  seiiHihility  in  the  territory  HU]tplied  by  the  nerve. 
At  a  later  period,  oi*o  of  two  conditions  may  be  presentetl;  either  the  una's- 
thesia  persists,  thus  limited — and  these  are  the  most  common  i-ases  ;  or  else 
sensibility  reappwirs  after  a  variable  time,  in  the  zone  innervated  by  the 
divided  trunk.  The  first  examples  (^itcd  of  this  rapid  re-establishment  of 
the  sensibility,  after  ten,  fifteen,  or  thirty  days  (cases  of  Bwlard  and  of 
Paget)  were  expLiined  by  a  secondary  rtmnion  of  tlie  parts  of  the  dividetl 
nerve,  more  prompt  than  wan  ordinary.  The  case  of  Laugier,  in  which  the 
sensibility  reapju-arcil  some  hours  after  suture  of  the  two  ends  of  the  median 
nerve,  might  lead  ton  belief  in  the  iKtssibility  of  immediate  reunion.  But 
the  case  publisheil  a  few  years  afterwards  by  Professor  Richet  does  not  admit 
of  this  interjtretatiou.  1  wenty-four  hours  after  section  of  the  mc*dian  nerve 
at  the  lower  ])art  of  the  forearm,  before  the  use  of  any  suture,  sensibility 
existed  in  the  entire  hiind,  with  tlie  exei^jitioii  of  the  palmar  surface  of  the 
last  phalanges  of  the  forefinger.  This  uiKunaly  could  only  be  explained  by 
the  existence  of  anastomotic  or  recurrent  filaments. 

The  investigations  of  Arloing  and  Trijner  have,  in  the  opinion  of  Pro- 
fessor Vulpian,  definitively  established  \h\^  i>oint  in  science.  In  operating 
upon  dogs  and  caits,  these  |)liyrti{)lngists  have  ascertained  that  it  is  impossible, 
in  the  ujiper  extremity,  to  mark  out  the  portions  of  skin  which,  from  a  fum*- 
tionul  point  of  view,  would  Ix^  under  the  control  of  the  ulnar,  the  medial), 
or  the  radial  nerve.  The  areas  of  distribution  of  these  nerves  encroach  more  or  ^J 
less  upon  each  other.  As  long  as  a  nerve-trunk  remains,  connecting  the  ex-^H 
tremiticfl  of  the  limb  with  the  nerve-centres,  sensibility  persists,  more  or  less  ^^ 
weiLkencd.  Arltdng  ami  Tripier  have  demonstrated  that  this  fact  is  expli- 
cable by  the  existence  of  true  recurrent  fibres,  which  are  mutually  sent  to 
eacli  other  by  the  ditlerent  nerves;  the  recurrence  of  these  fibres  occurs 
prinerpally  in  the  neighixirhood  of  the  skin,  or  in  it.s  thickness,  where  they 
form  u  part,  more  or  less,  of  the  peiipheral  network,  and  then  reasceml  along 
the  ditlerent  trunks  to  spend  themselves  and  disappear  at  a  certain  height; 
these  fibres  remain  intact  at  their  peripheral  end,  while  the  direct  fibres  un- 
dergo the  WuHerian  degeneration. 

These  experinientj^^  as  the  authors  recognize,  are  not  directly  apjdicable  to 
man,  the  distrilnition  of  the  nerves  not  being  the  same  as  hi  tlie  cat  or  ia 
the  dog ;  by  analogy,  however,  thev  permit  a  satisfactory  explanation  of 
cases  similar  to  that  of  Professor  Kichet. 

(2)  Motor  DtsturlMnurs.—Mtisndfir  fHtralym  is  the  natural  consequence  of 
section  of  a  nerve.    ^lay  it  too  bo  wanting,  like  anaesthesia  2    May  there  ben 
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If,  instead  of  a  favorable  case,  we  suppose  a  case  in  which  the  regeneration 
of  the  nerve  does  not  occur,  there  is  no  ascent  of  the  faradic  curve,  and  the 
gjalvanic  curve,  after  being  elevated,  iaUs  acain  to  the  normal,  and  then  con- 
tinues to  sink  until  the  reaction  becomes  niul ;  the  excitability  of  the  muscle 
and  of  the  nerve  is  then  abolished  for  ever. 

Do  the  same  phenomena  occur  in  man,  as  in  animals  which  are  made  the 
subjects  of  experiment?  Precise  observations  are  not  sufSciently  numerous 
to  permit  this  fact  to  be  definitively  affirmed.  It  is  not  to  be  forgotten  that 
Professor  Vulpian  has  callal  in  ([uestion  the  certainty  of  the  reaction  of 
degeneration.  A  minute  study  of  these  electric  phenomena  in  the  trau- 
matisms of  nerves,  is  then  necessary  before  we  can  apply  in  all  certainty  to 
man  the  results  observed  in  animals. 


(3)  Nutritive  Disturbances, — I  do  not  purpose  giving  here  the  history  of 
the  general  question  of  trophic  disturbances  of  nervous  origin.  Limiting 
myself  to  that  which  concerns  lesions  of  the  nerv'cs,  I  will  say  that  Professor 
Charcot  published,  in  1850,  the  first  observations  of  herpes  Koster,  consecu- 
tive to  a  traiumitic  nerve-lesion.  A  few  years  afterwards,  the  writing  of 
Paget,  in  England,  and  es[»ecia!ly  the  remarkable  work  of  Drs.  Mit^-hell, 
Morehouse,  and  Keen,  in  America,  made  known  moet  of  the  nutritive 
alterations  which  may  be  determined  by  a  nerve  wound.  The  names  of 
Brown-S6quard,  Samuel,  Vulpian,  Mougeot,  and  Couyba,  are  also  connected 
with  this  (|«eriti(ni,  and  it  will  sutti*x*  to  have  nientione<l  tliem  before  beginning 
tlie  enumenition  of  the  various  disturbances  which  it  is  proposed  to  study. 

I  shall  first  describe  the  cutaneous  Icsionti^  as  they  are  also  the  first  to 
attract  attention.  These  lesions  are  very  variable ;  we  may  see  them  ranging 
from  a  simple,  nmooth  redness  of  the  skin,  to  deep  alterations  of  the  derm, 
without  being  able  to  explain  by  a  distinct  cause  the  diversity  of  these  mani- 
festations. All  tliat  is  known,  is  that  the  etfecta  vary  according  as  the  section 
of  the  nerve  is  complete  or  incomplete.  This  is  a  fact  upon  which  the 
American  sui^cons  have  with  reason  insisted.  Tlie  cutaneous  lesions,  as 
well  as  the  other  trophic  di8turl>ance8,  are  especially  observed  in  cases  of 
incomplete  section. 

A  glossy  redness  of  the  skin,  with  or  without  bullous  elevations  of  the  epi- 
derm,  is  one  of  the  most  fre<pient  phenomena.  It  has  been  variously  named 
"glossy  skin,"  *'eczcmatous  eruption,'"  and  ''erythema/'  The  skin  of  the 
fingers,  according  to  Paget,  is  smooth  and  shinitig  in  the  most  marke<l  cases; 
the  afi'ected  fingers  are  ordinarily  tapering,  glossy,  hairless,  devoid  of  wrin- 
kles, and  shining,  with  a  more  or  less  deej^nred  color,  uniform  or  in  patches, 
as  in  chilblains.  This  glazed  redness  occupies  the  fingers,  the  palmar  surface 
of  the  hand,  and  the  dorsjd  surface  of  the  loot.  It  is  onlinarily  accomjianied 
by  violent  nourulgic  pains,  and  by  the  verj'  painful  Ijurning  sensatiou  which 
has  already  Ih'cu  mentioned  under  the  name  of  tausalgia. 

The  redness  may  exist  alone,  but  more  often  it  is  complicated,  as  in  a  burn 
of  the  first  degree,  with  the  formation  of  larger  or  smaller  phb/ctftncE,  At 
times  these  are  small  vesicles,  disseminated  or  in  groups ;  sometimes  large 
bulliE,  which  raise  the  epidonn  over  the  limits  of  the  erythematous  redness. 
These  bulla*,  filled  with  a  lemon-colored  serum,  may  rupture  and  leave  the 
derm  oxfKJsed,  leading  to  the  occurrence  of  persistent  ulcerations,  and  to  an 
increase  of  the  smarting  pains. 

Tlie  pemphigoid  eruptions  still  more  frequently  give  rise  to  the  formation  of 
obstinate  ulcers;  they  are  rapidly  developed,  generally  ujion  the  fingers. 
The  fluid  which  they  contain  is  serous,  eero-sanguinolent,  or  sero-purulent 
"When  the  opidcrm  ruptures,  there  remains  a  more  or  lees  deep  ulceration^ 
which  u  ordmarily  v^ry  long  in  cicatriyJng. 
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Herpes  zoster  forms  a  separate  class  in  the  eruptions  of  tliin  kind.  Wliile 
the  glossy  skiu  appears  to  bo  peculiar  to  traumatisms  of  nerves,  herpes  zoster 
appears  here  with  the  characters  which  are  habitual  to  it,  either  in  spinal 
anections  or  in  cases  of  spontaneous  neuritis.  There  are  isolated  groups  of 
vesicles,  whitih  apj»ear  ui\u\\  red  pateht^s  separated  by  intervals  of  healthy 
skin,  and  whiL'h  are  distributed  along  the  course  of  the  injured  nerve.  It  la 
useless  to  dwell  upon  the  evolution  of  these  vesicles,  which  terminate  by  de- 
fiiccation,  as  in  non-traumatic  herj^es  zoster,  but  which  may  also,  although 
rarely,  be  complicated  with  ulceration  or  limited  gangrene.  Professor  Ver- 
neuil  has  distiui^uished  three  varieties  of  trauitiatic  herpes:  (1)  herpt*  which 
appeare  along  tbe  course  of  the  nerve,  below  the  wound ;  (2)  herpes  of  prox- 
imity, wbidi  occurs  in  the  neighborhood  of  the  wounded  nerve ;  (3)  remote 
herpes,  which  occurs  tar  from  the  seat  of  the  injury,  as  the  result  of  a  kind 
■of  reflex  irritation. 

I  liave  said  that  the  bullous  and  pcmphigoi  J  eruptions  frequently  terminate 
in  obstinate  ulcerations.  These  ulcerations  may  occur  even  without  a  pre- 
ceding eruption.  To  this  category  it  has  been  pi-oposed  to  refer  the  affection 
known  as  '^perforating  ulcer  of  the  fo*)t."  While  it  is  true  that  frequently 
the  occurrence  of  a  perforating  ulcer  is  singularly  favored  by  the  previous 
existence  of  trophic  disturbauces  of  nervous  origin,  this  aii'oction  is  not  met 
with  unless  a  local  compression  inter\*enes,  as  has  been  demonstrated  in  the 
theses  of  two  of  my  pupils,  Soulages^  and  Eutruille.*  It  is  not  the  same 
with  the  ulcerations  which  may  ajipear  on  the  surface  of  the  toes  in  conse- 
quence of  sections  of  the  sciatic  nerve  or  of  its  braiiches ;  ui  tliese  cases  the 
intervention  of  compression  is  not  necessar}',  just  as  in  the  ulcerations  of  tlio 
extremities  of  the  lingers  which  result  from  section  of  the  median  nerve. 

To  these  lesions  which  uttect  the  derm,  are  joined  various  alterations  of  the 
^pidcrni,  or  of  its  appetidagcs,  the  hair  and  the  nails.  Its  thickening,  its 
yellowish  or  brownish  discoloration,  and  its  desquamation  in  small  dry  scales, 
which  are  slow  to  separate,  am  the  modifications  of  the  epidcrm  pointed  out  by 
Weir  Mitchell  and  by  Couyba.  The  hairs  come  out  in  the  regions  whei-ethe 
glossy  skin  occurs,  though  at  times  they  are  found  increased  \u  number  and 
lengthened  in  cases  of  [minful  irritation.  As  t^  the  lesions  of  the  t»nils,  it  is 
agam  to  Weir  Mitchell  that  we  are  indebted  for  their  best  description.  The 
nails  may  become  thick  and  club-shaped,  or,  on  the  other  hand,  may  undergo 
atrophy,  becoming  dry,  seal}',  and  lirittle.  At  other  times  they  are  curved 
like  turtle-fihells,  olaekened,  and,  as  it  were,  elevated  by  the  hypertn)phy  of 
the  subjacent  tissues;  the  matrix  is  separated  from  the  nail  and  becomes 
ulcerated.  Sometimes  the  nails  present  an  antero-posterior  incurvation ; 
sometimes  they  are  n>lled  up  transversely,  and  then  become  very  painful; 
finally  they  may  be  completelv  shed,  and  then  grow  again  unevenly. 

[By  the  great  courtesy  of  I>r.  Weir  Mitchell,  tlu?  editor  is  permittc<l  to 
have  reproduced  here  the  accompanying  illustrati<in  (Plate  XVII.)  of  the 
trophic  changes  in  the  skin  and  nails  following  nerve  injuries.  Dr.  MitchelTs 
original  paper  will  be  found  in  the  Transactions  of  the  College  of  Physicians 
of  Philadelphia,  3d  scries,  vol,  ii.,  p.  11  r>.] 

In  connection  with  these  nutritive  disturbauces  of  the  skin,  must  he  men- 
tioned the  modifications  of  secretion  and  temi>ei'ature  which  have  in  some 
cases  been  observed.  According  to  Weir  Mitchell,  the  secretion  of  ^ceoi  may 
be  abolished  after  complete  section  of  a  ner\'e;  it  is  increased  in  incomplete 
sections  with  irritation.*  In  other  cases  the  sweat  has  a  very  marked  acid 
smell,  especially  in  cases  of  causalgia. 

>  Thd8«,  Puis,  1876.  <  Thtee.  Parifl,  187S. 

*  Ofl«n,  in  trophic  distarb&nces  of  the  foot,  of  nervous  origin,  I  have  observed  tlie  BaddeD  pro* 
iuMi  awflAting!!  which  appear  at  the  uouieut  tUftt  the  foot  ia  examined. 
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The  state  of  the  tnnprmture  in  the  paralyzwl  parts  lias  not  been  much  studiedf 
except  by  the  Ainericuti  surgeon.  When  tne  peripheral  end  ifi  irritated, 
tliere  will  lie  a  slight  elevation  of  temperature.  Alter  complete  section,  at 
the  end  of  a  certain  time,  there  will  always  be  lowering  of  temperature.  la 
u  case  of  contusion  of  the  nerves  of  the  arm,  with  immediate  paralysis  of  the 
mus<']cs  of  the  forearm  and  of  the  hand,  M.  Territlon  ohtscrvcd,  twentv-four 
hours  after  the  accident,  a  difference  of  over  six  degrees  (11°  Fahr.)  in  the 
teiuriemlure  of  the  two  limbs  ;  the  therniometer  placed  in  the  paralyzed  hand 
ninrlced  only  23.9'^  (75°  FahrJ,  while  in  the  hand  of  the  opposite  side  it 
marked  30.5°  (8*5.9°  Fahr.).  The  scarcity  of  recorded  cases  does  not  pcnnit 
further  dwelling  uj>on  this  |»art  of  the  question. 

The  trophic  disturbances  wJiich  affect  the  more  deeply  seated  tissues  are, 
with  tl»e  exception  of  the  muscular  changes,  very  much  more  rare. 

The  lesions  of  the  cellular  tissue  arc  limited  to  a  certain  degree  of  CEidema 
more  or  less  marked.  This  onlcma  may  ap|ieur  and  disajtpcar  again  8e\'eral 
times  at  intervals.  In  the  end,  it  is  possible  that  the  subcutaneous  tissue 
may  remain  thickened  and  indurated.  Weir  Mitchell  has  seen,  following  a 
Cunshot^wound  of  the  arm,  an  ekpbantiasis-like  swelling  of  a  portion  of  the 
hand.  As  to  suppiniition,  the  case  reported  by  Couyba  is  the  only  one  which 
would  indicate  the  possibility  of  this  termination. 

The  legions  of  the  bones  and  aHiculations  are  not  much  more  common ;  at 
least  the  published  cases  are  few  in  number.  The  principal  characters  of  the 
arthro^Mithlcs^  or  joint-disease-s  consequent  upon  secondary  ner\'o-injuriefi,  arc: 
a  painful  HWcHitig,  which  may  attack  one  or  all  the  joints  of  the  limb;  a 
slight  redness  uround  the  articulation ;  extreme  sensibility  of  the  aff^vted 
joints ;  and,  tiually,  persistent  rigidity,  with  a  semi-anchvlosis  which  resists  all 
treatment.  "When  the  acute  stage  has  disappeared,  says  Mitchell,  " tlie 
tissues  around  the  articulation  are  induratcni,  and  there  results  a  partial  anchy- 
losis." These  joint-intlammalions  ap|icar  a  certain  but  variul>Ic  time  after 
the  traumatism,  and  are  accomjianicd  by  the  other  disturbances  which  wc 
have  notcnl  as  affecting  the  skin,  and  sometimes  by  a  more  or  less  extended 
inflammatory  a'dcma.  The  joints  in  the  part  supplied  by  the  injured  ner\-e 
arc  alone  involved.  Microscopic  examination  of  the  articulations  thus  affected 
has  rarely  been  made.  In  a  case  publishwl  in  the  these  fVagregation  of  Blum, 
the  histological  study  of  the  parts,  in  a  man  who  died  seven  years  after  a 
comjiletc  section  of  the  median  nerve,  showed  that  the  cartilages  of  the  dis- 
eased articulations  were  softened  and  thinned,  and  presented  a  marke*!  cellu- 
lar proliferation;  the  bones  were  rarclied  and  likewise  thinnc<l,  the  compact 
layer  also  being  diminished  in  thickness. 

The  few  examples  known  oi  osseous  lesions  resulting  from  nerve'Won7idsh9v& 
been  collected  by  W,  Ogle.  Cases  of  necrosis  following  accidentid  or  o}»erative 
nerve-wounds  have  been  recorded,  but  the  most  fre*|uent  IC'Sion  ap[K?ar8  to  be 
ati'ophtf  of  the  h4)ne.  I  have  alii?ady  mentioned  Blum's  case.  I«obstcin 
obser\'ed  a  rcnuirkable  instance  of  atrophy  of  the  femur,  in  a  man  who,  when 
n  child,  had  received  a  serious  wound  of  the  thigh,  uivolving  the  sciatic  and 
crural  nerves.  In  another  ciise  of  Ogle's,  in  conscs'jucncc  of  a  wound  of  the 
median  nerve,  the  ulna  and  radius  were  found  united  at  their  lower  jmrt  hy 
an  osseous  ilcposit ;  there  was  an  extremely  niarkcHl  atrophy  of  the  bones  of 
the  hand,  which  had  preserved  their  shajve,  but  had  become  very  light  and 
tnmaparent. 

The  different  trophic  disturhances  which  have  been  enumerated  are  not  a 
necessary  result  of  traunuitic  nerve-lesions;  on  the  ("ontrary,  the  muscles  to 
which  the  cut  nervo  is  distributed  inevitably  undergo,  after  a  certain  time, 
the  alterations  which  will  now  be  descril)*Hl.  This  is  easily  exitlaint»d  wilh. 
the  view  that  is  now  held  as  to  the  relations  of  muscular  fibre  with  the  nerr- 
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oos  system.  According  to  Ranvier,  according  to  Professor  Charcot,  the  motor 
cell  of  the  anterior  comua  of  the  spinal  cord,  the  axis-cylinder  which  is  thence 
derived  (and  which  extends,  surrounded  by  myelin,  as  far  as  the  terminal 
plate),  and  finally  the  muscular  fibre,  form  a  continuous  whole  intimately 
united,  to  which  the  name  of  neuro-muscular  system  may  be  given ;  the 
nerve-cell  is,  through  the  terminal  plate,  directly  imbedded,  as  it  were,  in  the 
muscle-cell.  Every  degeneration  of  the  axis-cylinder  must  then  inevitably 
react  upon  the  muscle-cell. 

We  have  seen  that  as  early  as  the  seventh  day  after  section  of  a  nerve  the 
destruction  of  the  axis-cylinder  is  complete ;  the  nerve  no  longer  exists.  It 
is  at  this  moment  that  the  alterations  of  the  muscle  begin  to  appear.  The  first 
changes  are  in  the  muscular  nuclei,  which  proliferate  and  form  chaplets ;  the 
intimate  substance  of  the  muscle  remains  normal,  preserving  its  striated 
aspect ;  there  is  not,  as  was  formerly  believed,  a  granulo-fatty  degeneration. 
Bat  the  muscular  fitsciculus  undergoes  a  diminution  in  size,  a  veiy  rapid 
emaciation.  At  the  same  time  there  occurs  a  connective-tissue  proliieration 
d  the  peri-mysium,  whence  an  exaggerated  formation  of  interstitial  tissue, 
which  uidoses,  and,  as  it  were,  chokes  the  muscular  fibres.  During  the 
second  month,  when  regeneration  of  the  nerve  is  taking  place,  these  altera- 
tions disappear,  and  the  muscle  returns  to  the  normal  state.  But  if  regenera- 
tion does  not  occur,  the  lesions  progress  indefinitely  and  lead  to  irreparable 
atrophy.  At  the  end  of  ten  or  twelve  months,  the  muscular  substance  is 
represented  only  by  small  and  extremely  slender  fasciculi,  which  preserve  to 
the  last  their  striation.  Interstitial  cirrhosis  gains  the  ascendency,  there  is  a 
mdiment  of  muscle  enveloped  by  a  mass  of  fibroid  connective  tissue,  some- 
times loaded  with  fet  vesicles.  This  deposit  of  fat  may  be  exaggerated, 
giving  rise  to  the  condition  which  the  Germans  call  luxuriant  lipomatosis^  and 
it  can  be  understood  that  this  excessive  development  of  &t  may  give  to  the 
really  atrophied  muscle  an  appearance  of  normal  size. 

Muscular  atrophy  is  then  the  inevitable  consequence  of  the  section  of  a 
nerve — reparable,  if  the  nerve  is  regenerated,  irreparable  if  there  is  perma- 
nent destruction  of  the  nerve  trunk.    Does  it  as  necessarily  result  from  a 
simple  section  as  from  an  irritation  of  the  nerve  ?    It  is  known  that  Brown- 
Skinard  had  established  a  capital  distinction  between  the  efiects  of  irritation 
and  those  of  simple  suppression  of  nerve  action.     Charcot,  who  had  applied 
this  distinction  to  the  interpretation  of  the  different  trophic  disturbances,  and 
had  accepted  without  restriction  the  theory  of  Brown-bequard,  has  recurred 
to  this  point  in  the  second  edition  of  his  book,  and  with  some  reservations. 
These  are  rendered  necessary  by  the  results  furnished  by  examination  of  mus- 
cles after  nerve  lesions.    TTie  experiments  of  Vulpian,  of  Neumann,  and  of 
liichhorst,  prove  that  muscular  atrophy  is  constant  whenever  the  continuity 
of  the  axis-cylinder  is  interrupted.    The  effects  of  the  cessation  of  nerve- 
action,  then,  do  not  differ  here  from  those  of  irritation.     Is  it  the  same  for 
articular  and  cutaneous  trophic  disturbances  ?    I  shall  not  attempt  to  decide 
this  delicate  point.    What  it  behooves  us  to  remember,  is  that,  clinically,  the 
coiiseqaences  of  simple  nerve  sections  are  certainly  not  the  same  as  those  of 
wounds  with  irritation.    Every  one  agrees,  in  regard  to  this  matter,  that  the 
observation  of  Weir  Mitchell  is  absolutely  true,  namely,  that  the  trophic  dis- 
tarbances  from  nerve-wounds  are  especially  developed  in  consequence  of  in- 
L-omplete  sections,  of  contusions,  of  punctures — of  causes,  in  a  word,  which 
determine  an  irritation  of  the  nerve — and  that  a  simple  division  of  the  nerve- 
trunk  does  not,  as  a  rule,  entail  similar  consequences.    This  leads  us  to  speak 
of  the  influence  of  nerve-sections  upon  the  phenomena  described  under  the 
name  of  neuro-paralytic  inflammation.     But  first  I  will  terminate  what  has 
reference  to  the  lesions  of  the  muscular  system,  by  saying  that  I  have  seen  a 
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giiBshot  wounil  of  the  radial  nerve  followed  by  a  swelling  of  the  back  of 
the  hand,  due  to  a  trophic  disturbance  of  the  exteu&or  tendons  and  then: 

sheaths.' 


(4)  Neuro-parahjtic  Injlajmnation. — The  types  of  this  kind  of  inflamnia* 
tion  are  funnahod  by  the  broneho-pneuruonia  consecutive  to  section  of  the 
pneumogastrics,  and  by  the  alterations  of  the  eye  which  follow  section  of  the 
trifacial.  Experiments  made  upon  animals  have  demonstrated  that  section 
of  the  tenth  jMiir  determines  a  passive  congestion  of  the  lungs,  cedoma,  emjiliy- 
eenia,  nodules  of  hepatization,  and  an  intense  intiammatiou  of  the  bronchial 
mucous  membrane.  Again,  when  the  trifacial  is  cut  within  the  cranium,  the 
conjunctiva  becomes  inffsimed  and  secretes  a  puriforra  mucus ;  the  iris  becomes 
red,  and  is  covered  w^ith  false  menibranca ;  the  cornea,  atW  the  first  twenty- 
four  iiours,  begins  to  look  cloud^',  and  at  the  end  of  live  or  six  days  becomes 
of  a  milky  whiteness  from  plastic  infiltration  and  the  formation  of  ciystals  of 
carbonate  of  lime;. the  pituitary  mucous  membrane  becomes  spongy  and 
bleeding ;  and  uk-erations  occur  upon  the  lining  membrane  of  the  h|)s.  Thetie 
phenomena,  first  described  by  Alagendie  in  1824,  have  been  verified  bv  all 
phyaiologirtts.  But  their  interpretation  has  given  rise  to  animated  discussions, 
and  unfortunately,  as  we  shall  see,  a  satisi^tory  explanation  yet  remains  to 
be  given. 

Three  principal  hypotheses  have  been  suggested  :  (1)  Is  there  a  modifica- 
tion of  vaso-motor  action  ?  (2)  Does  the  nen'e  section  sui)preas,  or  does  it 
irritate,  certain  fibres  with  special  functions,  called  nutritive  or  trophic?  Or 
(3),  finally,  does  it  only  play  a  secondairy  part  by  favoring  the  action  of  external 
tmumatisnis? 

Every  one  knows  the  celebrated  exj>eriment  of  Pourfour  du  Petit  and  of 
Claude  Bernard.  Section  of  the  eympatlietic  nerve  in  the  neck  produces  a 
vaso-motor  paralyi^is,  with  rwlness,  elevation  of  temperature,  and  swelling  of 
the  paralyzed  parts.  These  are  phenomena  which  are  very  analogous  to  thOf=e 
of  iufiamniation  ;  hut  nevertheless  it  cannot  be  said  that  there  is  an  inflam- 
matory IvHioii.  Every  one  acknowledges  ut  the  pre^^cnt  day  that  vaso-motor 
paralysis  determines  a  simple  fluxion,  and  is  not  capable  of  producing  a  true 
phlegmasia.  The  parts  attacked  are  in  imminent  danger  of  inflammation,  so 
to  speak  ;  a  phlcgmasic  pre<risposition  is  crcatctl ;  but  m  order  that  inflamma- 
tion should  oe  devclojH.'d,  the  intcn'ention  of  an  accessory  cause,  mechanical 
or  chemioil,  is  required.  As  regards  the  lung,  it  is  not  even  necessary  that 
this  vaso-motor  paralysis,  admitted  by  Schiff  and  Genzmer,  should  intervene. 
Professor  V'ulj>ian  has  demonstrated  that  neither  section  nor  electrization  of 
the  vagi  modifies  in  any  way  the  color  of  the  respirator v  mucous  membrane. 
According  to  M.  Vulpian,  the  vaso-motor  nerves  of  tlie  lung  are  contained  in 
the  filauienta  of  the  sympathetic  nerve,  and  not  in  the  trunk  of  the  poeu- 
mogastric. 

Ought  we  to  admit  a  direct  trophic  influence?  Traube  and  Steiner  deny 
such  an  influence.  Acconling  to  them,  the  pulmonary  lesions  arc  due  to  the 
accompanying  paralysis  of  the  muscles  of  the  larynx;  the  entrance  of  parti- 
cles of  food  into  the  bronchi  irritate  the  antesthetized  and  defenceless  mucous 
membmne,  and  this  traumatic  irritation  is  the  real  cause  of  the  inflammation. 
It  must  Ix*  said,  however,  that  Tmube's  hyjKilhesis  does  not  explain  all,  since 
Genzmer  and  Alichaclson  have  obtainc*!  the  same  results,  the  same  br<.»nchi>- 
pneumonic  lesions,  by  cutting  the  vagi  In-low  the  recurrent,  so  w^  to  avoid 
laryngeal  paralysis,  and  the  conscKiuent  entrance  of  particles  of  food.  These 
authors  admit  that  the  lesions  are  due  to  vaso-motor  paralysis ;  but,  as  we 

■  Qaiette  UMicale,  1S78,  p.  458. 
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lid,  the  vasomotor  nerves  of  the  lung  do  not  seem,  accordine  to  the 
experiments  of  Vulpiun,  to  be  contained  in  the  pueumogastrica.  It  ia  there- 
fore imjxwsible  to  decide  this  question. 

Do  the  experiments  made  upon  the  trifacial  lead  to  a  clearer  interpretation 
of  the  observed  chaiiges?  Ilere  as^ain  the  paralytic  congestion  due  to  section 
of  the  vaso-motor  nerves  contained  in  the  trifacial  does  not  explain  the  in- 
flammatory lesions,  since  section  of  the  sympathetic  itself  determines  a  much 
more  iiiarke<l  congestion  without  nutritive  disturbances.  This  congestion, 
then,  cannot  be  coneiderwl  but  as  ti  nredisjxMSiiiig  caiise. 

The  hypothesis  of  a  direct  trophic  disturbance  has  more  partisans.     But 

o  there  exist  in  the  trifacial  nerve  any  special  trophic  fibres,  or,  on  the  con- 

ry,  is  the  nutritive  influence  common  to  all  the  hbres  of  the  nerve  trunk  ? 

On  the  other  hand,  are  the  lesions  due  to  a  destruction  or  to  an  irritation  of 

tlitifie  tibrcs  ? 

>leieisner  and  Merkel  admitted  that  the  tmphic  fibres  of  the  trifacial  were 
contained  in  the  internal  part  of  the  nerve-trunk.     There  would  be  no  dis- 
urbances  of  the  eye  if  this  internal  [lart  were  avoided,  and  if  only  the  ex- 
emal  part  were  cut.      Inflammatory  disturbances  would  then  be  pixnluccd 
'hy  the  suppression  of  certain  flbres  of  the  trifacial.      Samuel,  on  the  con- 
trary, thinks  that  these  phenomena  are  causetl  by  irritation  of  the  cut  nerve. 
By  thrusting  two  needles  into  theGasserian  ganglion  of  a  rabbit,  and  passing 
through  these  needles  an  induced  current,  for  some  time,  he  causal  the  de- 
velopment of  the  same  phlegmasic  lesions  of  the  eye.      This  experiment 
Beems  unsatisfactory  to  M.  Vulpian,  on  account  nf  the  situation  of  the  Gas- 
fierian  ganglion,  and  the  difficulty  of  being  certaiu  tlmt  the  ganglion  alone  is 
involved.     The  trophic  disturbances  observed  in  man  as  a  rcriult  of  neuralgia 
or  neuritis  of  the  tritiicriul,  would   Kwun,  however,  favorable   to   Samuers 
hyjMHhesis.      But  the  complexity  of  clinical  observations  scarcely  j>ennits, 
accordini;  to  Vulpian,  of  their  being  invoked  in  support  of  any  parti<rular 
hrDothesis  in  a  discussion  of  this  kind. 

There  remains  the  hypothesis  of  external  injur}'.  Snellen  and  Bnttner 
have  shown  that  if,  after  section  of  the  trifacial,  the  eye  is  protected,  cither  by 
means  of  the  ear,  which  remains  6en;*itive  through  the  action  of  the  cervical 
nerves,  or  by  means  of  a  thick  piece  of  leather,  there  is  no  alteration  of  the 
cornea  at  the  end  of  six,  eight,  or  even  ten  days.  Eberth,  i\?lying  iipoa 
these  facts,  explains  the  ocular  lesions  and  tlie  keratitis  by  the  action  of 
micrococci  in  tno  air  which  lodge  and  multiply  upon  the  cx>niea,  which  is 
aofiesthetic,  and  deprived  of  the  power  of  resistance  by  the  suppression  of  its 
aerve  lilaraents. 

It  is  thus  seen  that  no  more  light  has  l>een  thrown  upon  this  side  of  the 
f|aestion  than  upon  the  ]iuhnonary  alteratiotis  t%nisecutive  to  a  section  of  the 
vag^,  *•■  It  seems  certain  to  me,"  says  Prof.  Vul^nan,  *'  that  these  disturb- 
ances of  nutrition  ai*e  due  neither  to  an  irritation  of  the  cut  nerve-fibres  nor 
to  a  paralysis  of  the  va.so-motor  fibres  contained  in  the  nerve;  but  after  eli- 
minating tbese  suppositions,  we  lind  ourselvt'.s  ii]  tho  })rert*.uu'o  of  hyiK>tlu*8cs 
upon  the  value  of  which  we  have  no  Rufficient  information."  If  the  experi- 
ments of  Snellen  are  to  be  trusted,  the  contact  of  foreign  bodies  is  the  deter- 
mining cauBe  of  the  alterations,  the  vaso-motor  paralysis  creating  conditions 
favorable  to  the  development  of  inflammation. 

This  also  seems  to  be  the  true  explanation  of  the  cases  of  inflammation 
witb  ulceration  which  are  observed  as  the  result  of  sections  of  the  pein[iheral 
nerves,  of  the  sciutic,  for  examjile.  In  this  case,  the  part  played  in  the  pro- 
duction of  the  ulcerations  observed  in  animals  by  pressure  of  the  foot  upon 
the  ground,  or  of  the  bones  upon  the  soft  parts,  does  not  appear  questionable. 
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And  it  is  thus,  no  doubt,  that  mu8t  be  exphiiiied  the  frequency  with 
which  perforating  ulcers  are  developed  in  confecqueiice  of  injuries  of  the 
ecialic  nerve  iu  man. 

8till,  it  is  far  from  being  the  case  that  the  external  injurj-,  in  coiincctioa 
with  the  vuso-niotor  paralysis,  ia  snfficieut  to  account  for  all  the  iuflammatory 
disturbances  consecutive  to  nerve  lesions.  Without  speaking  of  the  erui>- 
tions  atul  glossy  skin,  the  joint  intiammations  do  not  seem  to  be  explicable 
in  this  M'ay.'  There  is  here  very  probably  a  direct  action  exercised  bv  the 
nervous  system.  But  it  must  be  confessed  that  the  nature  of  this  action  ia 
niiktiitwu.  Is  there  a  diminution  of  the  trophic  influence  of  the  nerve 
centres,  as  admitted  by  Vulpian?  Is  there  a  perversion  in  the  way  of  exag- 
geration of  this  nutritive  influence,  as  maintained  by  Brown-Sequard  ?  Tte 
question  remains  unsettled. 

IL  Disturbances  from  Central  Ikritation. — Thus  far  we  have  studied 
the  morbid  di:iturbant»es  which  are  produced  in  the  i>eripheral  domain  of  the 
injured  or  divided  nerve.  But  it  is  not  only  in  the  j)criphery  that  the  in- 
fluence of  the  nerve  lesion  is  felt.  Although  more  rare,  the  alteratioyu  of  the 
central  eml  and  the  consequences  which  they  may  have  uj^ton  tlie  cerebro- 
spinal axis  itself  are  none  the  less  indisputable.  Iiere  again  physiology  fur- 
mshos  an  important  contribution  to  t!ie  question,  and  the  results  ol)tained  by 
experintcnt  may  serve  as  a  foundation  for  the  description  of  clinical  facts. 

It  ia  to  Tieslcr,  Feiubcrg,  Klcmm,  Niedicck,  and  liayein,  that  the  most 
conclusive  experiments  are  due.  These  authors  have  shown  that  an  injury^ 
ami  especially  an  irritation,  of  the  peripheral  part  of  a  ner\'e,  determines  iu  it 
ehaiiges  which  in  a  ^I'eat  number  of  cases  are  propagated  even  to  the  spinal 
conl.  The  contradictor}^  cxj)criments  of  Roessingh,  of  Roscnbach,  and  of 
Vulpiati,  show  that  this  j)ropagation  is  fur  from  being  constant;  but  they  do 
not  im)iair  the  value  of  the  positive  results  established  by  the  fliBt-uamed 
investigators. 

Tlio  ascaid'ing  neuritis  which  follows  the  irritation  of  a  nerve  trunk  is  a 
di^semiftofeil  neujnlis  (Klenim);  it  invades  the  tissue  of  the  nerve  in  an  irre- 
gular imuincr,  and  is  particularly  observable  at  the  points  where  the  arterial 
vessels  peuctrnte  the  sheaths  of  the  nerve  trunks.  This  neuritis  is  above  all 
ihttri>ti(inl.  But  llayem,  in  his  experimenttii,  has  also  noted  a  jxtrcnchmf^tous 
neuritis;  he  has  seen  the  axis-cylinders  swollen,  nioniliform,  and  in  a  state  ot 
granular  degeneration,  with  pwliferation  of  the  cells  of  the  interannular 
seu^nient.  ''The  path  of  tmnsmission  of  the  irritation  from  the  nerve  to  the 
sinunl  cord,'*  he  says, "is  twofidd:  it  is  efl'ected  by  the  interstitial  tissue,an<l 
also  by  the  axis-cylinders,  which  are  found  swollen  and  monilitorm  in  the 
central  end  of  the  nerve." 

The  conHe([uence8  of  this  irriialion  of  (he  spinal  cord  have  been  either  legions 
of  the  membi-anes — pachymenii^^itis  and  meningitis — or  lesions  of  the  medul- 
lary substance  itself.  Meningitis  is  nearly  constant;  myelitis  is  more  rare; 
it  occurs  like  neuritis  in  disseminated  foci,  and  may  ascend  very  high,  even 
to  the  medulla  oblongata.  With  the  microscope  are  found  all  the  lesitjns  of 
myelitis,  softening  of  the  cord,  disorganization  of  the  gray  substance,  <le- 
struction  of  the  large  cells  of  the  anterior  cornua,  swelling  and  disiutegi'ation 
of  the  axis-cylinders,  and  multiplication  of  the  elements  of  the  neuroglia. 

These  experimental  facts,  uimmi  wliich  I  do  not  intend  to  enlarge,  and 
which  it  suflices  to  have  mentioned,  permit  ns  to  understand  and  to  ex{ilaiii 
certain  symptoms,  uncommon  indeed,  but  which  occasionally  follow  injuries 

•  Th«  pressure  uf  the  c«rtUagei  one  o^aiiut  the  other  B)ight»  howvver,  be  giren  ac  an  «K* 
planatioa. 
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of  nerves,  and  which  have  evidently  for  their  cause,  irritation  of  the  central 
end  of  the  injured  trunk. 

These  disturhances  from  central  irritation  may  affect  both  sensibility  and 
motility.  The  principal  sensory  disturbance  is  what  is  called  traumatic  neu- 
rtjd^cu  This  neuralgia,  which  is  also  observed  after  amputations,  occurs 
especially  in  cases  oi  puncture  or  of  gutishot  woundy  or  when  a  foreign  body 
remains  imbedded  in  the  nerve.  The  graphic  description  of  these  pheno- 
mena given  by  Professor  Trelat,  in  a  case  of  neuralgia  of  the  stump,  may  serve 
as  a  type  for  other  cases.  "  Touch,"  he  says,  "  lightly,  with  the  end  of  the 
finger ;  brush  the  skin  of  the  stump ;  and  immediately  the  drama  bursts 
forth  in  all  its  violence ;  the  patient  raises  above  the  bed,  with  a  sudden, 
antomatic  movement,  the  lower  limb,  which  is  immediately  seized  with  a 
jerking,  convulsive  and  involuntary  trembling ;  his  countenance,  at  the  same 
time,  expresses  excruciating  pain ;  it  becomes  pale  and  distorted ;  drops  of 
sweat  form  upon  his  forehead ;  and  with  both  hands  he  strives  to  compress 
his  thigh,  to  hold  his  limb  steady,  and  to  overcome  the  trembling  and  the 
darting  pain.  It  is  no  use ;  the  paroxysm  persists  one  or  two  minutes,  and 
then  au  becomes  calm  until  a  new  touch  comes  to  reawaken  the  pain."  The 
patient  compares  the  pain  which  tortures  him  to  that  of  a  recent  bum ;  it  seems 
to  him  that  a  thousand  redhot  needles  are  passing  through  his  limb.  Shoot- 
ing pains  radiate  towards  the  periphery,  and,  at  the  same  time,  ascend  to- 
wards the  root  of  the  limb.  The  pain  may  extend  even  to  other  nervous 
branches,  more  or  less  distant,  and  may  affect  the  nerves  of  the  limb  of  the 
opposite  sida  M.  Ollivier  has  seen,  following  a  contusion  of  the  fiftb,  right, 
intercostal  nerve,  radiating  pains  in  all  the  branches  of  the  brachial  blexus  of 
the  same  side.  Numerous  examples  of  these  radiating  neuralgias  may  oe  found 
in  Swan's  treatise.  Weir  Mitchell  admits  in  these  cases  au  mflammation  pro- 
pagated from  the  injured  nerve  to  the  other  branches  bv  means  of  anasto- 
moses. Professor  Vulpian  thinks,  on  the  contrary,  that  if  occasionally  these 
neuralgias  may  be  referred  to  a  peripheral  neuritis,  it  is  probable  that  tbey 
often  have,  at  least  in  part,  another  mechanism,  and  that  they  depend  upon 
a  modification  of  the  gray  substance  at  the  level  of  the  medullary  centre  of 
the  injured  nerve. 

These  traumatic  neuralgias  are  ordinarily  coincident  with  the  phenomena 
described  under  the  name  of  causalgia,  and  if  causalgia  is  often  limited  to 
the  territory  of  the  injured  nerve,  it  may  also  extend  to  that  of  the  neigh- 
boring branches ;  there  is  then  observed  that  coudition  of  excessive  hyper- 
sesthesia  which  Weir  Mitchell  has  named  sensory  tetanus.  According  to  the 
hypothesis  of  Professor  Vulpian,  the  irritation  in  these  cases  would  be  local- 
ized in  the  sensory,  medullary  centre  of  the  nerve.  But  more  frequently  it 
affects  also  the  motor  centre,  and,  at  the  same  time,  with  the  neuralgia,  there 
are  observed  traumatic  spastns.  These  two  phenomena  were  united  in  M. 
Trtlat's  patient  whose  history  has  just  been  cited.  These  spasmodic  move- 
ments, especially  frequent  after  amputations,  constitute  the  cnorea  or  epilepsy 
of  stumps,  and,  like  the  pain,  the  spasmodic  contraction  may  extend  to  distant 
parts.  In  several  of  Weir  Mitchell's  cases,  the  convulsive,  motor  excitation 
was  seen  to  extend  from  the  muscles  of  an  arm  stump  to  those  of  the  neck, 
trunk,  face,  and  larynx. 

It  is  readily  understood  that  if  the  irritation  becomes  generalized,  there 
follows  a  true  epileptic  attack.  The  experiments  of  Brown-S^uard  upon  the 
epilepsy  of  guinea-pigs,  following  sections  of  the  sciatic  nerve,  are  well 
known.  Cases  of  the  same  kind  have  been  observed  in  man,  as  the  result  of 
contusions,  gunshot  wounds,  and  other  grave  traumatisms  of  the  sciatic 
nerve.  Billroth,  Schaffer,  Magnan,  Samuel,  and  Wilks,  have  seen  attacks 
of  complete  epilepsy  thus  produced,  the  initial  aura  having  its  origin  from 
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the  injuretl  nerve,  Swan^  Hamilton,  and  F^ron  have  described  analogoTis 
facte  in  cases  of  injury  of  the  fiiigera.  Larrey  relatew  that  in  consequence  ot  a 
prick  of  the  internal  cutaneous  nerve  at  the  bend  of  the  elbow,  in  a  soldier, 
paroxysms  of  epilepsy  supervened.  The  patient  felt  an  acute  pain  at  the 
level  of  the  cicatrix,  followed  by  a  distressing  shudder,  which  passed  up  the 
course  of  the  nen*e,  on  the  inner  side  of  the  arm,  towanls  the  head,  when 
convulsions  immediately  ensued.  Wilks  and  Weir  Mitchell  have  published 
several  similar  cases, 

Traumatic  neuralgia^  convuhive  spasins  or  local  epilepsy^  and  general  rpilrpsy — 
such  are  the  consequencca  of  central  irritation  consecutive  to  nerve  injury. 
Tetanus  need  only  he  mentioned.  The  irritation  may  extend  higher  than 
the  spinal  cord.  The  observations  of  Weir  Mitchell  show  that  temporary 
oriental  deranjenicnt  may  be  a  sudden  consequence  of  nerve  injury.  A  volnn- 
teer,  he  says,  received  a  «;un8hot  wound  in  the  brachial  plexus;  he  imme- 
diately became  like  a  madman,  crying  murder,  and  accusing  his  neighl»ors  of 
having  assassiuate^l  him.  An  o&cer,  wounded  in  the  arm,  had  the  modiau 
nerve  cut;  he  began  tos{>eak  incoherently  of  subjects  entirely  foreign  to  the 
occasion  and  to  the  place  in  which  lie  was.  He  was  very  weak,  but  liad  lost 
little  blood  ;  he  had  not  the  least  recollection  of  his  wound  ;  he  had  forgotten 
all  that  liad  passed  duriug  the  hour  which  followed  his  injury. 

The  various  phenomena  which  have  just  been  described  are  centnj>etal 
effects  of  injury  of  the  nerves,  without  any  true  lesion,  or  at  least  any  that  is 
recognizable,  of  the  nerve  centres.  Can  there  be  an  inflammatory  lesion  of 
the  spiiull  cord,  as  in  the  experiments  regarding  ascending  neuritis,  made 
upon  animals?  A  certain  number  of  observations  seem  to  establish  the  jxis- 
sihility  of  tbis  result,  apart  from  other  facts  the  anatomical  explanation  of 
which  is  yet  to  be  found.  This  is  what  now  remains  for  us  to  study  under 
the  name  of  reflex  paralysis. 

Reflex  Paralysis. — This  form  of  paralysis,  described  by  Wh^-ft  and 
Prochaska  under  the  name  of  symiiathutic  panih'sis,  was  flrst  observed  and 
stmlie*!  in  tbe  domain  of  medical  pathology.  The  obscnations  of  Stanley 
made  known  the  pulHics  of  renal  origin;  tliose  of  Grnvos  the  palsic*  of 
intestinal  origin.  Romberg  added  to  tlieni  the  palsies  fix>m  uterine  lesions. 
The  question  found  no  place  in  surgical  pathology  until  the  apjK.'ai'ance  of 
the  work  of  Mitchell,  Morehouse,  and  Keen.  Brown -8equard  nad  pointed 
out  the  existence  of  palsies  occurring  at  a  distance  under  the  influence  of 
traumatisms.  But  it  is  to  the  Anierieati  surgeons  that  belongs  the  merit  of 
having,  by  exact  observations,  ]»lared  beyond  a  doubt  the  reality  of  theee 
palsies,  Since  then,  new  observations  have  still  further  extended  the  flcld 
of  these  phenomena,  and  for  clinii^il  purposes  it  is  convenient  to  distinguis-h 
two  classes  of  <*as4»4,  acconling  as  the  spinal  medullary  disturbances  a]i]H.ar 
immediately  aller  the  traumatism,  or  are  progressively  develo|xxi  alter  a 
longer  or  shorter  time. 

According  to  Mitchell,  reflex  traumatio  paralysis  is  a  pamlysis  which 
shows  itself  in  wounded  persons,  in  a  region  distant  from  the  wound,  when 
the  first  shock  of  thi;  injury  has  passed.  Ili*  reports  seven  cases.  In  the 
first,  a  wound  of  the  neck  was  followed  liy  paralysis  of  both  u]tper  extremi- 
ties. In  Cases  ILL  and  VI.,  wounds  of  the  sciatic  and  ei-ural  nen'cs  M  to 
paralysis  of  an  arm.  In  Case  IV.,  a  soldier  received  a  ball  in  the  right  tes- 
ticle; there  was  paralysis  of  the  right  tibialis  anticus  and  peroneus  longua. 
Li  Case  TI.,  a  soldier  was  wounded  in  the  right  thigh ;  be  half  fell,  uncon- 
Bcious,  and  paralyzed  in  all  four  limbs;  movement  rapidly  n*turned  in 
the  left  arm,  but  the  recovery  of  the  tliree  other  extremities  was  much  more 
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delayed.  BrowihS^Qard  has  seen  an  analogous  case.  ''  I  was  consulted," 
be  sajs,  ^  by  an  Ameiican  officer,  who,  in  consequence  of  a  gunshot  wound 
of  the  cervical  and  brachial  plexnses  of  the  right  aide,  became  paralyzed,  to 
a  alight  d^ree,  in  all  four  extremities,  but  especially  in  the  right  arm  and 
left  1^."  In  all  of  these  cases,  in  spite  of  the  primary  gravity  of  the  phe- 
nomena, amelioration  rapidly  followed,  and  recovery  gradually  became 
complete. 

Oases  of  this  kind  are  rare.    To  Weir  Mitchell's  cases  may  be  added  those 
of  Larrey.    This  surgeon  reports,  in  his  Memoires  de  Chiruraie  Militaire^ 
tliat  durine  the  campaign  in  Syria,  very  slight  wounds  of  the  shoulder  were 
followed  almost  constantly  by  complete  or  incomplete  paralysis  of  the  corres- 
ponding limb ;   "  which  never  occurs  in  Europe,"  he  says,  "  at  least  if  the 
principal  nerves  are  not  cut  or  disorganized."    He  explains  these  palsies  by 
feeions  of  some  superficial  branches  of  the  cervical  pairs,  and  attributes  also 
a  certain  influence  "  to  the  asthenic  and  stupefying  qualities  of  the  climate 
of  Syria ;"  while  "Weir  Mitchell,  connecting  these  palsies  with  the  pheno- 
mena of  oa^bral  excitement,  consecutive  to  traumatism,  of  which  we  have 
just  spoken,  explains  these  cases  by  a  kind  of  local  determination  or  nervous 
commotion.    In  place  of  an  impression  upon  the  cardio-motor  centre,  there 
ia  observed  only  a  counterstroke  upon  the  emotional  centres,  upon  the  me- 
chanism of  ideation,  upon  a  sensory  ^nglion,  upon  a  limited  group  of  motor 
cells.    Why  the  brain  should  be  aftected  in  one  case,  the  heart  in  another, 
the  motor  cells  in  a  third,  it  is  not  possible  to  know. 

The  immediate  appearance  of  paralytic  symptoms  in  consequence  of  the 
traumatism,  and  their  usually  rapid  cure,  differentiate  the  cases  of  this  first 
sroup  from  others  which  we  may  place  in  a  second  category,  and  in  which 
m&  spinal  disturbances  are  more  tanly,  being  slowly  developed,  and  having 
00  tendency  to  recovery.  After  a  wound  which  has  more  or  less  directly 
involved  a  nerve-branch,  there  appear,  usually  after  a  considerable  interval 
of  time,  symptoms  either  of  subacute  myelitis,  of  muscular  atrophy,  or  of 
locomotor  ataxia. 

Locomotor  ataxia,  it  may  be  said  at  once,  is  rare.  A  certain  number  of 
caaes  of  ataxic  tabes  which  seem  to  have  been  developed  in  consequence  of 
peripheral  traumatisms,  have  been  published,  but  in  no  case  has  there  been 
a  localized  injury  of  a  nerve;  the  lesions  have  been  such  as  have  involved 
some  extent  of  the  integument  or  of  the  limb,  such  as  an  amputation  of  the 
1^  (Vulpian),  chilblains  (Duplay,  Nicaise),  and  contusions.  The  spinal  phe- 
aomena  usually  noted  as  resulting  from  nerve  injuries  are  symptoms  of  sub- 
icate  myelitis,  with  muscular  atrophy. 

One  of  the  first  cases  of  this  kind  was  published  by  Charcot  in  1856.  A 
vigorous  man  had  a  diffused  phlegmon  of  the  left  forearm,  which  required 
fire  incisions.  One  of  these  incisions,  made  over  the  course  of  a  branch  of 
the  radial  nerve,  injured,  no  doubt,  this  nerve-twig.  Soon  after,  the  patient 
yt  the  strength  of  the  left  arm  diminishing,  and  was  seized/ with  sharp 
pains,  with  formication — recurring  in  paroxysms  and  starting  from  the  cica- 
trix which  corresponded  to  the  mdiaf  branch — with  nearly  complete  antes- 
thesia,  with  paralysis  and  atrophy  of  the  muscles,  and  with  a  bullous  erup- 
tion upon  the  dorsal  surface  of  the  hand  and  fingers.  During  more  than  a 
jear,  the  left  side  alone  was  affected.  Afterwards,  the  patient  experienced  a 
sense  of  feebleness  and  numbness  of  the  hand  and  forearm  of  the  right  side. 
Moflcular  atrophy  gradually  ensued,  as  well  as  ansesthesia.  When  M.  Charcot 
•aw  the  patient  two  years  subsequently,  the  anaesthesia  seemed  to  be  extend- 
ing towards  the  upper  part  of  the  limb. 

This  case  may  serve  as  a  type;  the  course  followed  by  the  symptoms  in  this 
case  is  that  observed  in  all  that  have  been  published.    Pains  appear  first  in 
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tlie  region  of  the  injured  nen'e— pains  whicli  are  generally  violent,  parox- 
yainal,  and  accompanied  with  forniu'ation,  tingling,  and  sensations  of  Bmart^ 
ing  and  burning.  These  ftains  may  be  accompanied  with  various  trophic 
or  vaso-motor  disturbances,  such  as  reddish  or  purplish  coloration  of  the  skin, 
lowering  (Vulpian)  or  elevation  of  temperature  (Uayem),  local  hyperidrosia, 
ulcerated  panaris,  bullous  eruptions,  etc.  At  the  same  time  the  limb  is 
weakene<l,  and  the  inu.soles  are  atrophied. 

These  phenomena  may  be  conline<l  to  the  injured  limb,  as  in  the  cases  of 
Bourke,  Schwahu,  Vulpian,  and  Ilayem.  In  other  instances  the^'  extend, 
as  in  the  ease  of  Charcot^  to  the  opposite  limb.  Leyden,  Vulpian,  Terrier, 
and  Le  Dentu,  have  reported  cases  of  this  kind.  15ut  in  these  cases  there 
were  tniumatisins  very  niut  h  more  grave  and  more  extended  than  in  that  of 
M.  Charcot ;  large  and  deep  burns  in  Vulpian's  and  Terrier's  Gases,  azid  a 
penetrating  wound  of  the  knee  in  that  of  Leyden. 

The  extension  of  the  symptoms  may  be  even  more  considerable,  as  is  proved 
by  the  already  classical  ca^  of  Barlow,  and  by  the  cases  of  Poncet  and 
Heurtaux.  Barlow  I'elat^M  that  a  lal>orer,  2o  years  old,  gave  himself  a  con- 
tused wound  of  the  hand,  followed  by  sharp  inflammation,  and  refjuiring  ten 
weeks  to  heal.  Eventually,  weakness  of  the  hand  supervened,  and  then  of 
the  arm.  At  a  still  later  jieriod  there  was  complete  paralysis  of  both  motion 
amd  sensation  of  the  entire  limb.  Analogous  symptoms  occurred  in  the  feet, 
and,  finally,  the  lower  extremities  became  absolutely  powerless  and  insen- 
sible. Treatment  with  corrosive  sublimate  caused  some  amelioration,  but 
the  patient  had  a  fall,  his  condition  became  aggravated,  his  arm  and  his  legs 
were  again  paralyzed,  and  he  finally  died.  At  the  autopsy,  the  bpiual  coni 
waiA  found  reduceil  to  a  pulp  in  the  lower  cervical  and  dorsal  regions.  "It 
was  the  irritation  of  the  peripheral  nerves,"  says  Eisenmann,  in  s|K?aking  of 
this  case,  "that  without  doubt  determined,  by  reflex  action,  a  stasis  and 
softening  of  the  spinal  cord."  lleurtaux's  case  wa^s  very  analogous.  Here 
it  was  a  wound  by  a  piece  of  bottle  glasti^  with  complete  section  of  the  left; 
sciatic  nerve,  which  was  the  origin  of  the  symptoms.  Two  years  after,  there 
was  complete  pandysis  of  the  left  lower  extremitv,  with  muscular  atn:»idiy, 
and,  on  the  right  side,  marked  feebleness  of  motifity  and  sensibility.  Tfie 
same  functional  disturbances  were  present  in  both  uppK?r  extremities ;  the 
patient  could  move  them, -but  without  any  energy ;  sensibility  was  bluntetL 
There  was  incontinence  of  urine  and  of  feces.  At  the  autopsy,  both  ends  of 
the  sciatic  nerve  were  found,  separated  by  an  interval  of  eight  centimetres 
(3  inches  +).  The  spina!  cord  was  softened  throughout  its  entire  length,  the 
softening  an'ecting  particularly  the  posterior  columns;  it  was  white  softening 
without  a  trace  ol  vascularization.  In  Poncet's  case,  a  gunshot  wound  of  the 
right  brachial  plexus  determineil  a  paralysis  of  the  corresponding  arm.  Three 
years  atYerwards,  in  1873,  the  left  arm  was  already  beginning  to  become  weak- 
In  1875,  the  lesions  were  symmetrical  in  the  two  upper  extremities.  Tliore 
was  paralysiB  with  atrophy  of  the  bicveps,  of  the  brachialis  anticus,  of  all  the 
posterior  muscles  of  the  foi*earm,  and  of  all  the  interossei;  the  thenar  emi- 
nence was  slightly  flattened.  Sensibility  was  abolishc^l  upon  the  dor&al  sui^ 
face  of  the  fort*arm.  There  was,  besides,  atrophy  of  the  pectoral,  trapezius, 
deltoid,  and  upper  pjirt  of  the  latissimus  dorsi.  The  serratua  magnus  was 
lieffinning  to  be  involved;  a  decrease  in  size  of  tl»e  glutei  was  recognized, 
and  a  general  weakness  of  the  lower  limbs. 

In  all  these  cases  it  is  seen  that  muscular  atrophy  is  the  constaut  and  pre- 
dominant symptom.  The  paralysis  consecutive  to  injuries  of  nerves  is  emi- 
nently an  atrophic  jHiraly sis.  This  peculiarity  is  important,  for  one  of  the 
most  remarkable  consequences  of  exiwrimental  neuritis  propagateil  to  the 
spinal   coi*d — a  cousequence   described   by   all   investigators — is   the   rapid 
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atropriy  observe*!  in  animals  ot)erttted  unon.  Tliiti  atrophy  U  in  eorrespond- 
«nce  with  the  lesiourt  described  hy  M.  Ilajem  in  rabbita;  the  myelitis  couse- 
cutive  to  ascending  neuritis  is  a  gray  myelitic,  with  degcnenitive  alterations 
of  the  cells  of  the  anterior  conum.  Kow,  although  we  do  not  know  the 
spinal  lesions  witli  which  the  symptoms  that  we  have  been  describing  corre- 
spond, since  hitherto  no  microscopic  examination  of  the  spinal  cord  has  ever 
been  matlc  in  these  conditionsj  it  may,  without  rashness,  be  supposed  that 
the  alterations  are  very  analogous  to  those  which  have  been  observed  in 
animals;  and  it  is  upon  the  constancy  of  the  phenomena  of  muscular  atrophy 
H  that  this  supposition  oiin  rest  with  the  most  probability. 
■  If  then  the  cause  of  the  immediate  imlsies  of  our  first  group  remains  yet 

I  quite  unknown,  it  may  be  admitted  that  the  more  tanly,  atrophic  palsies 
I  which  are  consecutive  to  nerve-injuries,  arc  connected  with  the  extension  of 
I  inflammation  from  the  injui^l  nerve  to  the  Hpiiial  cord,  the  subacute  myelitis 
H  Avhich  is  its  consequence  being  sometimes  localized,  sometimes  extending  to 
I  a  greater  or  less  distance^  and  alfecting  especially  the  large  motor  cells  of  the 
I      Anterior  comua. 


Inflammatory  Lesions  op  Nerves. 
The  inflammatory  lesions  of  nerves  include  congestion  and  neuritis. 


I 


Congestion  of  Nerves.  —  Congestion  of  nerves  is  frequent,  since  it  is 
generally  met  with  in  all  nerves  which  are  involved  in  a  focus  of  inflamma- 
tion, and  often  extends  beyond  that  focus  (Cornil  and  llanvier).  It  may  be 
caused  by  traumatisms,  or  by  excesses  of  heat  or  cold.  It  was  experi- 
mental cooling  of  the  nerves,  that  permitted  Weir  Mitchell  and  Waller  to 
study  congestion  of  these  Btructurea.  Congestion  of  nerves  may  also  follow 
exposure  to  moist  cold,  or  to  the  impression  of  a  cunxjut  of  air  (rheumatic 
neuralgia). 

In  congestion,  the  nerves  are  slightly  swollen  ;  upon  their  surface  are  seen 
red  lines  w^hich  indicate  hyfK?neuiia  of  the  jwrifuscicular  vessels ;  the  intra- 
fascicular  vessels  are  also  dilate<1,  and  there  occur  a  serous  exudation  in  the 
perifascicular  connective-tissue,  and  often  miliary  hemorrhages. 

The  symptoms  of  congestion  are  not  very  definite.  There  are  observed 
sharp  pains,  throbbing  (as  in  cases  of  chilblain  and  whitlow),  formication, 
numbness,  hyperesthesia,  and  occasionally  muscular  weakness.  There  is 
pain  ujx>n  pressure  at  the  level  of  the  congested  point. 

We  have  seen  that  certain  neuralgias,  termed  rheumatic,  have  been  attri- 
buted to  congestion  of  the  ncr\'i*s.  We  also  admif.  the  existence  of  paralysis 
a  frigore  (Capozzi),  due  to  the  reflex  action  of  cold  upon  the  motor  nerve- 
fibres,  a  paralysis  which  ia  constantly  recovered  from.  Certain  contractions 
have  been  attributeil  to  h^'persemia  and  to  oDdema  of  nerves ;  Jobert,  Wun- 
derlich,  and  Brown-S6quanl,  have  considered  congestion  of  nerves  as  the 
cause  of  tetanus. 


Neuritis. — The  history  of  neuritis  is  yet  far  from  being  complete.  It 
seems  that  there  are  united  under  this  name  anatomical  lesions  of  different 
causes  and  nature :  inflammation,  properly  so  called,  with  its  exudates;  and 
progresMive,  luscendiug  or  descending,  sclerosis  or  cirrhoHiH  of  the  nerve.  In- 
flainmatioa  manifests  itself  differently,  according^  to  the  tissues  and  organs ; 
nerves  offer  to  it  a  remarkable  resistance,  especially  in  regard  to  acute  inflam- 
mation. Experimental  investigators  have  ascertained  the  difficulty  of 
causing  acute  neuritis^  and  the  impossibility  of  pi*oducing  asoeuding  neuritis, 
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in  animals.  Thus  the  nerves  retaiu  their  properties  iu  the  midst  of  foci  of 
fiuppuratlon,  while  the  peririiHcicuLir  titiauc  ih  tne  seat  of  h}  {H-'ncmia,  seroua 
exudation,  and  even  diiluse  suppuration  (Comil  and  Ranvier). 

The  refiistance  of  nerves  is  connected  with  the  structure  of  the  lamellar 
eheath,  and  with  the  anastomt^ses  of  the  veaselfl  in  the  perifasciciilar  and 
intrafuscieular  eomieotive-tissne.  This  s^Hjcial  circulation  of  the  uen'cs  indi- 
cates to  the  eurt^eon  that  he  should  not  haBteu  to  re«ect  the  ends  of  nerves,  in 
contused  wouu<L  tor  example;  and  it  also  oxplauis  the  possibility  of  denud- 
ing a  large  extent  of  a  nerve  (iu  the  operation  of  elongation,  for  instance) 
without  expoeing  it  to  mortification. 

Nevertheless,  neuritis  is  still  sufficiently  frequent,  especially  in  its  subacute 
or  clironic  form. 

Ikidogy  of  Neuritis, — Etiologically  considered,  neuritis  includes  three  prin- 
cipal varieties : — 

(1)  Traumatic  neuritis.  This  is  observed  more  frequently,  or  is  more 
intense,  after  comprcRsion,  contusion,  puncture,  and  mcomplete  section,  than 
after  clean-cut,  complete  division. 

(2)  Sponta7ieoits  or  primary  neuritis.  This  is  rare ;  it  is  observed  after  the 
action  of  moist  cold,  and  in  subjects  generally  pi-edis^Ktsnl — rheumatic, 
artliritic,  etc.  It  may  be  followed  by  certain  palsies  and  neuralgias ;  herpes 
zoster  belongs  to  this  variety. 

(3)  Seconditry  neuritis.  This  is  very  frequent  and  may  be  subdivided  into 
neuritis  by  contiguity,  and  the  neuritis  of  general  diseases. 

Neuritis  by  eoTitit/itify  is  duvcloiKnl  by  propagation  of  inflammation  from 
organs  situated  in  the  noighborhcKxl  of  the  nerve :  neuritis  of  the  intercostal 
nerves  in  pleurisy  (lieau);  neuritis  of  the  nerves  of  the  extremities  resulting 
from  a  focus  of  inflammation,  au  arthritis,  an  osteitis,  or  other  organic 
lesion;  neuritis  in  Pottos  disease;  neuritis  after  alveolo^ental  periostitis; 
neuritis  following  inflammation  of  tendons  and  tenotomy  (Erb) ;  neuritis  iu 
perinephritic  phlegmon,  psoitis,  etc. 

Neuritis  of  General  Diseases, — The  acute  infectious  diseases  may  be  followed 
by  circumscribed  neuritis:  typhoid  fever  (Nothnagel) ;  typhus  fever  (Beni- 
bardt).  Charcot  and  Vulpian  uescribed,  in  1863,  the  alterations  of  the  nen*es 
in  diphtheria;  according  to  Buhl,  the  neuritis  mav,  in  this  aifection,  reach  the 
roots  of  the  spinal  nerves,  and  even  the  cord  itself  Certain  forms  of  poison- 
ing may  cause  neuritis;  fioisoniug  by  cnrbonic  oxide  (Leudet);  alcoholism 
(Magnan) ;  perhaps  lead-poisoning  (Charcot,  Westphal). 

RTieumutisni  und  gout  may  be  accompanied  by  neuritis  ;  a  fact  which  sur- 

feons  should  well  undei-stand,  for  by  appropriate  medical  ti*eatraent  they  may 
ope  to  cause  the  disapjvearance  of  persistent  neuralgias,  which  otherwise 
they  would  be  tempted  to  treat  by  operation.  Sj'philis  occasions  neuritis. 
In  anicttthetic  leprosy,  there  is,  accoixling  to  Yircliow,  a  ]>erincuriti8  which 
leadn  to  destruction  of  the  nerve  fibres. 

Theix!  remains  now  to  be  considered  that  jieculiar,  irritative  process  of  the 
nervous  tissues — a  process  of  a  progressively  encroaching  character — which 
leads  to  hyperplasia  of  the  connective  tissue  and  deeeneration  of  the  nerve 
fibres.  In  tlae  case  of  the  nerves,  this  process  is  considered  as  a  form  of  neu- 
ritis ;  it  is  not,  however,  a  true  inflammation,  but  there  is  no  sj)€cial  word  to 
desigimte  it,  and  its  intimate  nature  has  not  yet  been  thoroughly  determined. 

This  fV(mwW///?y  y/rf/r/Y/^  presents  it.self  in  the  nerves  in  two  forms:  de- 
Bceniling  neuritis  and  ascending  neuritis. 

Descending  neuritis,  studied  oy  Chai'cot,  Bouchard,  Comil,  and  Vulpian, 
occurs  in  cases  of  descending  sclerosis  of  the  spinal  cord,  and  after  lesions  of 
certain  parts  of  the  eucephalon.      Vulpian  thus  desi^ribes  it;    ""It  is  known 
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that  there  is  in  thc»e  cases  a  true  interstitial  neuritiH,  wLioli  does  not  neces- 
sarily occasion  atrophy  and  destruction  of  the  nerve  fihreti,  but  which  causes 
an  increase  in  the  eize  of  the  ner\'e,  and  is  frequently  accompanied  by  spon- 
taneous pains  along  the  course  of  the  nerve-trunk,  and  by  a  state  of  very 
acute  sensibility  of  this  trunk  t-o  prc>*surc.  This  lesion  of  nerves  is  observed 
most  readily  in  the  nerves  of  the  extremities." 

It  is  kno\v!i  that  optic  neuritis  may  be  developed  in  consequence  of  lesion 
of  the  eneephalon  and  of  its  membranes  (Bouchut,  Galezowski). 

The  existence  of  ascending  neurifis  was  established  by  Lepelletier  and 
Graves ;  it  arises  from  the  peripheral  nc^rves,  or  even  from  the  organs  in 
which  they  temiinatc,  wlien  attacked  with  inflammation.  This  neuritis  may 
reach  the  spinal  cord  and  the  nerves  thence  proceeding,  and  produce  reflex 
paralysis.*  It  has  been  suggested  by  some  authors  that  traumatic  tetanus 
may  be  due  to  an  ascending  neuritis. 

Rithdogicfd  AnaUmiy. — Sevcnd  varieties  of  neuritis  maybe  recognized:  if 
the  inflauinmtion  remains  lijnited  to  the  neurilemma,  it  constitut4.^8  perineu- 
ritis; if  it  attacks  the  connective  tissue  which  separates  the  nerve  fibres,  it  is 
interstitial  neuritis;  finally,  inflammation  of  the  nerve  elements  themselves 
constitutes  parench^pnaious  neuritis  (Charcot,  Pierrot),  with  a  moniliform  ap- 
j»earance  of  the  fil^ws,  proliferation  of  the  cells  of  each  inteninriular  seg- 
ment, and  disiip]K'iiraucc  of  the  axis  cylinder.  Neuritis  is  also  distinguished 
as  acute  and  chronic. 

In  acute  neuritis  there  are  olwerved  rednesit  and  swelling  of  the  nerve ; 
there  is  hypcnemia  of  the  porifarfcicular  and  intrafascicular  vessels,  and  there 
is  formed,  in  the  pcrifascicular  connectivo  tissue,  a  serous  or  sero-fibrinous 
exudation.  Miliary  hemorrhages  are  also  observed.  At  a  later  period,  if  the 
inflammation  is  intense,  the  nerve  is  softened,  and  the  nerve  fibres  are  im- 
mersed in  the  midst  of  a  red,  spongy  tissue,  and  entirely  reduced  to  a  semi- 
fluid pulp. 

Suppurative  inflammation  is  rare;  we  have  seen  that  tlie  lamellar  sheath 
offers  a  barrier  to  the  pus;  but  in  wounds  of  nerves,  the  himellar  sheath 
being  destroyed,  the  suppuration  can  reach  the  intrafascicular  connective- 
tissue  (Cornil  and  Rauvicr).  General ly, after  acute  neuritis,  the  elements  are 
regenerat+sl,  and  resume  their  functions.  The  inflanmiation  may,  how- 
ever, pass  into  the  chronic  state,  while  giving  rise  to  a  comiective-tissue  neo- 
plasia. 

In  chronic  neuritis,  which  often  occurs  as  a  primary  affection,  there  is  par- 
ticularly observed  a  tendency  to  the  occurrence  of  connective-tissue  neo- 
plasia^  to  induration,  to  sclerosis.  The  nerve  is  thickened  ;  it  presents  some- 
times knotty  enlargements,  ar  small  tumors  (fibromata  or  myxomata),due  to 
a  circumscribed  perineuritis  and  often  coufmindel  witli  neuromata  (Poincar^); 
it  is  grayish  or  purplish,  and  adheres  to  the  acigliboring  tissues.  Frecpiently 
the  cellular  itew  fontuition  ivccupics,  at  the  same  time,  the  perifiu^icular  tissue 
and  the  lamiltar  sheath  {prolifcratinf/,  intirstittal  neuritis);  this  leads  to  com- 
pression of  the  nerve  fasciculi,  an<l  to  their  degeneration  and  atrophy. 

The  disease  continuinir,  the  nervo  is  tninsformed  into  a  fibrous  cord,  hard, 
pigmented,  and  fornwd  of  connc<'ttve-tis.Hue  clenicnts.  There  are  found  at 
the  same  time  tlie  trophic  lesions  which  accompany  neuritis.  This  may 
extend  towards  the  spinal  cord. 

Symptoms  of  Neuritis. — It  is  difficult  to  give  a  general  description  of  symp- 
toms applicable  to  all  cases  of  neuritis,  as  much  on  account  of  the  functional 

^  Vide  snprft,  p.  576. 
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diverijity  of  the  nerves  as  of  eymptoniB  sufficiently  cliaracteristic  of  nerve- 
iiiflamnmtion. 

AVitli  Js'otliiiagel  and  Labadie  Lagrave,  we  will  now  study  neuritis  in  the 
Bensory  nerves,  in  the  motor  nerves,  and  in  the  mixed  nerves. 

(1)  Neuritis  of  ^'ensori/  Nerves, — Spontaneous  pain  is  the  prineinal  symp- 
tom; it  is  sharp,  lancinating,  or  dull,  in  acute  neuritis;  it  follows  tne  course 
of  the  nerve,  aiul  extends  even  into  the  jteripheral  ramifications ;  sometimes  it 
takes  a  centripetal  course;  it  is  often  continuous  and  without  paroxysms — 
which  would  serve  to  distinguish  it  from  the  pains  of  neuralgia,  if  occasion- 
ally neuritis  itself  did  not  cause  painful  paroxysms;  pain  also  cannot  be  con- 
sidered as  pathognomonic  of  neuritis  in  the  subiicute  or  chronic  forms  (Laba- 
die Lugruve').  Pressure  increuj^cs  the  puin,  even  when  it  is  not  applied  to  the 
inflamed  point.  According  to  BaerAvinkel,  the  ]>ain  thus  provoked  has  a 
centripetal  direction;  this  would  be  characteristic  of  neuritis,  but  it  is  far 
from  being  always  so.  We  should  believe  rather  in  the  presence  of  a  neu- 
ritis, if  the  pressure  determined  pain  over  a  long  extent  oi  the  course  of  the 
nerve. 

Nothnagel  has  made  an  important  remark,  namely,  that  in  a  circums-cribed 
neuritis  there  are  neuralgic  paroxysms  along  the  entire  course  of  the  nerve, 
with  periods  of  apparently  complete  remission,  but  during  which  a  conti- 
nuous pain  persists  at  the  level  of  the  inilamed  jjoint. 

Muscular  hjrpera^sthesia  has  been  given  by  Weir  Mitchell  as  a  sign  of 
neuritis,  even  in  the  absence  of  cutane4:)us  hypenesthesia.  At  a  later  }>eriod, 
the  loss  of  tactile  sensibility  is  observeil;  this  anaesthesia  is  due  to  the  destruc- 
tion of  the  nerve  fibres  Ix'low  the  diseased  point,  but  the  spontaneous  pains 
persist,  for  the  irritation  wliich  exist*^  above  the  diseased  point  continues  to  be 
transmitted  to  the  brain.  ^Fhere  is  then  a  painful  anseBthesia.  Sometimes  the 
anaesthesia  shows  itself  early,  in  acute  neuritis  (Nothnagel),  and  over  limited 
]>oint6  of  the  territory  of  the  nerve.  These  patches  ot  circum8cril>ed  anaes- 
thesia have  lx*en  observed  in  heryies  zoster  by  Charcot,  Rendu,  and  Damas- 
chino.  llybi^rtl  has  observed  aniesthesia  in  ophthalmic  zona,  and  Kendu 
has  studieii  it  in  aniesthetic  lepros\\ 

(2)  Neuritis  of  Motor  Nerves. — The  history  of  neuritis  of  the  motor  nerves 
is  little  known;  its  only  cliaracteristic  symptom  is  paralysis,  which,  however, 
is  not  constant  when  the  inflanimation  is  sli^^ht,  or  when  there  is  only  a  peri- 
neuritis. It  is  generally  preceded  by  tremulings,  muscular  shocks,  convul- 
sions, and  contractions ;  but  these  phenomena  may  exist  without  there  being 
any  signs  of  nerve  infiammation. 

vVTiat  is  the  pathogenesis  of  these  contractions  ?  Do  they  result  from  direct, 
centrifugal  irritation  of  atfectai  motor  filaments,  or  are  they  of  a  reflex  na- 
ture ?  Nothnagcl,  while  recognizing  the  freijuency  of  contractions  in  neuritis, 
does  not  venture  to  decide  upon  their  symptomatic  value,  nor  upon  their 
mode  of  origin- 

When  degeneration  of  the  nerve  supervenes,  paralysis  occurs;  it  is  quite 
rapidly  developed,  and  is  clianw'terized  by  the  abolition  of  voluntary  and 
reflex  movementa,  and  by  the  loss  of  electric  contractility. 

Motor  disturbances  may  be  the  conseijuence  of  an  interstitial,  or  of  a 
parenchymatous  neuritis;  the  latter  especially  gives  rise  to  grave  and  obsti- 
nate palsies,  while  slight  paresis  is  the  result  of  perineuritis. 

There  is  one  inif)ortant  symptom  of  neuritis :  muscular  atrophy,  or  dy»- 
tn^phia,  which  is  sometimes  precocious.  Landouzy  has  made  a  complete 
study  of  it  as  regards  the  striatic  nerve,  and  he  has  made  it  a  diagnostic  sign 

>  9ninetini(4  the  pain  is  «xc«9siTe,  Aod  in  Denroas  peraoiu  U  Accompanied  with  ftgit&tkOv 
oouvalsioin,  «iid  deliriuoi. 
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Detween  noaritia  and  neuralgia.  But  fi-om  the  absence  of  atrophy,  the  inte- 
grity ot*  the  norve  cannot  be  necessarily  inferred.  This  atrophy  is  attributed 
to  the  suppix\sBion  of  the  trophic  influence  exercised  by  the  spinal  cord  upon 
the  nerves  and  muscles. 

I  Electrical  cxplonition  chives  results  which  are  often  uncertain.  In  the  early 
atogo  of  acute  ncuritit*,  the  electric  contractility  is  often  uicreased ;  it  is  null 
where  the  nerve  tibivs  liave  uudtrgone  defeneration,  and  when  there  are 
paralysis  and  muscular  atrophy,  but  if  the  defeneration  is  incomplete,  the 
contractility  h  prcserveil.  Gciicmlly,  the  gravity  of  the  paralysis  is  in  rela^ 
tion  to  the  dimniution  of  the  electric  contractility,  so  that  electrical  explora- 
tion miw  be  useful  for  prognosis. 

(3)  Iseuritis  of  Mixed  Nerves, — The  symptoms  of  neuritis  of  the  sensory  and 
of  the  motor  nerves,  may  be  combined  when  a  mixed  nerve  is  atfected.  But 
it  must  be  remarke*!,  that  gcnerany  in  iuflanimatinn  of  a  mixed  nerve,  the 
disturbances  of  sensibility  predominate,  at  least  at  the  beginning.  It  is  also 
to  be  remembered,  that  the  symptoms  which  are  observed,  rarely  remain 
limited  to  the  territory  of  the  inflamed  nerve.  Aside  of  the  phenomena 
which  may  be  directly  referred  to  inflammation  of  a  nerve,  it  is  convenient 
to  place  those  which  are  due  to  extension  of  the  neuritis  towards  the  spinal 
coni — to  i*eflex  excitation,  which  it  is  that  causes  convulsions  and  contractions; 
thus,  a  kind  of  writer's  cramp  has  been  seen  to  result  fi-ora  a  neuritis  of  the 
radial  nerve  (Meyer) ;  and  general  convulsions  of  various  forms  have  been 
attribute*!  to  an  analogous  process. 

Neuritis  may  be  folTowed  by  the  development  of  numerous  trophic  disturb- 
ances ;  but  they  are  identical  with  those  which  we  have  already  described 
as  resulting  from  wounds  of  nen'es ;  whether  the  neuritis  is  spontaneous  or 
traumatic,  the  cutaneous,  muHcuhir,  articular^  and  other  alterations  present 
the  same  characters,  and  dej>end  ujfon  the  same  pathological  prt^cess. 

Among  the  trophic  disturbances,  those  muHt  be  distinguiabed  which  are 
due  to  nerve  irritation  (vesicles,  herpes  zoster,  pemphigoid  and  eczematous 
eruptions,  ulcerations,  etc.),  and  those  which  are  due  to  want  of  action,  to 
nerve  atrophy  (glossy  skin,  ulcerations,  alterations  of  the  hair,  nails,  etc). 

Diaonosis  of  Neuritis, — The  diagnosis  of  neuritis  is  often  difficult,  but 
nevertheless  acute  neuritis  may  be  recognized,  if  there  are  observed  sponta- 
neous pain,  sharp  and  continuous,  pain  provoked  by  pressure  over  a  long  por- 
tion ot  the  course  of  the  nerve,  palsies,  and  precocious  nnisctiUir  atropliy. 
When  there  is  a  subacute  or  chronic  neuritis,  it  is  liable  to  be  confouuded 
with  neui-algia,  and  all  the  more  because  the  boundary  between  the  two 
aftections  is  not  well  tuurked ;  for  the  means  of  distinguishing  them,  the 
reader  is  rofcrrtid  to  the  section  on  neuralt^ia.  Neuritis  may  l)c  distinguiehe<i 
from  muscular  rheumatism  by  the  fact  that,  in  the  latter,  pressure  ujiou  the 
muscles  is  painlul  throughout  their  whole  extent. 

Prognosis. — Tlic  prognosis  of  neuritis  should  lie  always  guarded,  both  on 
account  of  tlie  duration  of  the  disease,  which  may  be  long,  and  on  account 
of  the  palsies  and  muscular  atrophies  which  are  it,s  consequonee,  and  which 
are  persistent  and  difficult  to  cure.  It  must  be  addt-d  that  the  lesion  may 
extend  towards  the  nerve  centres.  According  to  Lerchuullet,  tmuniatic  neu- 
ritis is,  in  this  respect,  less  grave  and  less  lasting  than  spontaneous  or  rheu- 
matic neuritis. 

Treatment  of  Neuritis. — Many  of  the  indications  which  were  given  in  con- 
sidering the  treatment  of  wounds  of  nerves,  are  applicable  to  neuritis  in 
generah    In  acute  neuritis,  absolute  rest  of  the  limb  should  be  dipected,  with 
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the  use  of  antiphlogistica,  leeches — though  at  times  their  bites  are  very 
painful — 8ubcutane4)U8  injections  of  morplaa,  and  purgatives.  In  ciiroDic 
neuritis,  which  often  resists  treatment,  hesidea  rest  of  the  Umb,  revulsives 
should  be  employed — blisters,  applications  of  iodine,  or  the  hot  iron — with 
the  use  of  diaphoretics,  hydrotherupeutic  measures — ice,  cold  baths,  douches, 
vapor  baths,  turpentine  bttths,  etc. — antispasmodics,  narcotics,  and  finally  the 
continued  <'urrent.  It  is  of  the  highest  importance  that  the  gencml  state 
of  the  patient  should  be  inquired  into,  and,  it  he  is  arthritic,^  as  is  frequently 
the  case,  that  he  should  be  given  appropriate  remedies  in  full  doees. 


Neuiuloia  in  General. 

The  tendency  to  multiply  operations  upon  nerves,  particularly  in  neural- 
gias, requires  the  surgeon  to  have  an  exact  knowledge  of  their  symptoma 
and  pathogeny,  so  that  ho  may  be  able  to  determine  the  indications  for  o[»e- 
rativo  intervention. 

Neuralgia  is  a  clinical  syndrome,  which  belongs,  indeed,  to  different  mor- 
bid states  of  the  nerves,  of  which  some  are  not  accompanied  by  any  appre- 
ciable alteration,  and  of  which  others  present  various  changes,  too  sligntly 
marked  for  it  to  be  possible  to  recognize  them  in  the  patient,  or  to  classify 
them  in  other  divisions  of  nerve  pathology.  Since  the  functional  disturb- 
ances are  the  same,  with  the  exception  of  some  slight  variations,  in  these 
different  states,  surgeons  still  join  them  together  under  the  name  of  neuralgia, 
while  at  the  same  time  endeavoring  to  discover  all  the  sigtis  which  may  per- 
mit their  anatomical  diagnosis  to  be  established.  This  group  is  accordingly 
becoming  smaller,  with  the  progress  of  pathological  anatomy  and  clinicaJ 
analysis. 

M  e  admit  then  three  principal  varieties  of  neuralgia,  the  symptomatic, 
the  reflex,  and  the  idiopathic.  There  is  here  no  question  except  of  the  ueu- 
ralgitis  of  the  nen'es  of  animal  function. 

Every  paui  is  not  a  neuralgitu  This  is  a  phan>  pain,  spontaneous,  occur- 
ring in  paroxysms,  remitting,  and  situated  over  the  course  of  the  nerves. 

Etiology  of  Neuralgia. — The  causes  of  neuralgias  may  be  divided  into  t>p&- 
disposing  causes,  general  causes  (the  diathetic  and  dyscrasic  causes  of  Hu- 
chard),  and  determining  causes. 

(1)  Pr€iHs])osivg  Causes, — Neuralgias  are  exceptional  during  infancy,  fre- 
quent from  twenty  to  sixty  years  of  age,  and  rare  beyond  this  time  of  lite. 
The  female  sex  seems  to  furnish  a  predisposition,  and  heredity  also  plays  a 
certain  part,  by  giving  to  the  descendants  a  constitution  favorable  to  the 
development  of  neuralgia.  Persons  of  a  lymphatic,  and  those  of  a  nervous 
temperament,  are  predisix>sed.  Certain  physiological  statee,  such  u:?  men- 
struation and  pregnancy,  also  prodi^f^ose  to  tiouralgias.  Occupations  which 
expose  to  sudden  clmnges  of  heat  and  c()l(l,  damp  aiul  batlly  situattMl  dwell- 
ings, and  ceilain  states  of  the  atmospherc,  are  again  predis{>osing  causes. 
According  to  Weir  Mitchell,  the  pains  are  rather  connected  with  the  lower- 
ing of  the  atmospheric  pressure  (in  storms,  for  example),  than  with  changes 
of  tem[)eraturc,  but  nioistnrc  of  the  atmoHphcrc  continui«  to  be  the  most 
effective  cause;  the  influence  of  atmospheric  electricity  is  yet  to  be  investi- 
gated. 

(2)  General  causes  may  give  rise  to  neuralgias  which  are  described  by  Hu- 
chattl  under  the  name  of  diathetic,  dyscrasic,  and  toxic  neuralgiaa ;  these 

«  [8«eVol.  I.  p.  311.] 
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ap]>ear  to  depend  upon  an  alteration  of  the  blood.  "The  blood,  that  regu- 
lator of  the  nerves,  is  deprived;*  he  says,  "of  a  certain  number  of  globules; 
it  reacta  upon  the  ner^'es,  and  determines  an  exaltation  of  their  properties." 

These  general  oanses  are  met  with  in  anirmia,  in  chlorosis,  in  hysteria,  in 
prc^ancy,  in  lactation,  in  convalescence,  in  cachexias,  such  as  syphilis  and 
malaria,  in  poisoning  l)y  lead  and  by  mercury,  in  Bright's  disease,  in  diabetes, 
in  influenza,  in  catarrhal  fever,  in  measles,  etc.,  and  often  in  arthritism*^ 
rbeumatinm  and  gout 

(3)  Determining  causes  are  divided  into  i>eripheral  causes,  which  act  uikju 
the  nerves ;  central  causes,  which  act  upon  the  ner\'e  centres ;  and  causes 
which  act  at  a  distance,  or  by  reflex  action. 

The  peripheral  causes  include  all  the  causes  of  traumatism  of  the  nerves 
themselves,  which  we  have  alivudy  studied,  Jind  which  give  rise  to  irainnatic 
neuralgia^  which  may  often  be  attributed  to  a  congestion,  or  to  an  inflamma- 
tion of  the  nerves.  They  include  also  foreign  bodies  in  the  nerves,  and 
diseases  and  tumors  of  these  structures ;  the  imprisonment  of  a  nerve  in  a 
mass  of  callus,  its  compression  by  cicatricial  tissue  or  by  ebumation  of  bone- 
structure — neuralgic  osteitis  (Go«selin),  neuralgia  of  edentulous  persons 
(Gross). 

To  these  must  be  a<lded  the  alterations  of  tlie  nerve  brought  about  by 
lesions  of  the  neigliboring  parts;  and,  Anally,  cold,  wliich  often  plays  an  im- 
portant part  in  the  developn»ent  of  certain  neuralgias,  particularly  among 
arthritic  subjectii  (rheumatic,  neuralgic). 

The  central  causes  include  the  lesions  of  the  nerve-centres  or  of  their  mem- 
branes (tumors,  etc.). 

Reflex  neuralgias  are  brought  about  by  disease  of  a  more  or  less  distant 
organ.  On  this  Huljject  Iluchard  says,  a-*  follows:  "In  consequence  of  a  sym- 
|»athy  existing  between  deep-Heated  ort^ans  and  the  imrictea  which  cover 
them,  very  varied  internal  affections,  painful  or  not,  cause  in  the  nerves  of 
the  walls  the  same  morbid  impressions  which  the  vLncend  ramifications  have 
undergone,"  To  this  clii-ss  of  neuralgias  l>elong  the  himboabdominal  and 
other  nonmlgiim  which  are  seen  in  affections  of  the  uterus  or  ovaries,  in 
orchi-epididyniitis  (Mauriac),  etc.  There  might  perhaps  be  included  here, 
«ome  of  the  prccix'ious,  secondan/y  traumxitic  neuralgias  of  Verneuil,  which 
manifest  themselves  at  the  beginning  of  the  reparatory  process,  and  which 
will  be  again  referred  to.  They  are  to  Ije  distinguished  from  primary^  trau^ 
viatic  neuralgias^  resulting  from  nerve-wounds,  and  from  tardy,  secondary,  traU' 
matic  neuralgias,  which  occur  after  the  work  of  cicatrization  is  completed,  as, 
for  example,  iu  stumps. 

Sfpnptoms  of  Neuralgia. — The  essential,  and  often  the  only,  symptom  of 
neuralgia  is  pain  ;  and  a  distinction  must  be  made  between  spontaneous  pain 
and  the  pain  caused  by  pressure  ;  the  former  often  presents  itself  mider  two 
forms ;  a  continuous  pain,  and  a  remittent  pain. 

Continuous  jyahi  manifests  itself  by  a  sensation  of  tension,  of  pressure,  and 
of  aching ;  it  atlects  by  preference  I'ortuin  special  foci,  which  then  form  the 
points  ot  departure  of  tlic  remittent  pains. 

Remittent  pain  sometimes  presents  a  regular  periodicity  (intermittent  pain); 
it  is  acute,  and  shows  itself  tiniler  the  form  ot  paroxysmal  pain,  thrabbings, 
tearings,  prickings,  burnings,  electric  shocks,  and  jiainful  jerks.  It  shows 
itself  in  parox^'sms,  during  which  the  pains  n-cur  t^cverul  times  in  a  niitmte, 
or  only  once,  twice,  or  three  times  in  a  quarter  of  an  hour,  etc.  The  whole 
duration  of  the  paroxysm  is  extremely  variable — a  few  minutea,  some  hours, 

»  [See  Vol.  I.  p.  311.] 
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or  several  daysT  etc.  Wlieii  tliese  jmins  come  very  close  together,  the  patieJI 
feel  dititurbed,aud  there  is  a  more  or  less  intense  anxiety,  with  insomnia^  whml 
the  general  stat^  may  end  bv  being  changed  and  presenting  a  kind  of  acquired 
nervousnese.  Sometimea  the  pains  diminish,  or  even  disappear,  when  the 
patient  is  engaged  in  important  or  forced  oct*u|.>ations.  These  remittent  rmins 
have  foci  where  they  renmiii  fixed  dnring  the  same  paroxysm,  or  during  a 
part  of  its  dm*atiou  ;  at  other  times  they  ai'e  accompanied  by  painful  irraifia- 
lions.  In  other  cases  the  foci  change  their  seat,  and  move  either  towards 
the  roots  of  the  nerves  (ascending  neuralgia  of  Cotugno),  or,  more  frv- 
queutly,  towanis  their  extremities.  Li  a  word,  the  change  of  place  of  the 
I'm-i  does  not  follow  the  law  which  directs  the  propagation  of  tlie  pcriphcrul 
impresftions ;  it  does  not  generally  follow  the  direction  of  the  nervous  influ- 
ence ;  though  we  know,  it  is  true,  fixnn  the  experiments  of  Bert,  that  the 
sensory  nerves  are  cajiablo  of  transmitting  impressions  in  both  direction*. 
It  has  been  said,  following  Valleix,  that  tlese  foci  arc  precisely  the  seats  of 
pain  (/wm/^  rfo«/oHreua:)  which  are  revealed  by  pressure;  but  although  this 
may  be  true  for  a  great  number  of  cases,  it  is  not  always  so. 

In  regard  to  the  location  of  the  darting  pains,  this  varies;  sometimes  the 
darting  is  fult  in  tlic  atftK.-tcd  part;  sometimes  it  takes  the  form  of  flashes 
(lightning  pains),  whidi  follow  the  course  of  a  nerve  branch ;  sometimes 
there  are  several  painful  irrudiutions  starting  from  the  same  point. 

Jhin  upon  Ptessure, — Pressure  exerted  by  a  large  surface,  such  as  the  palm 
of  the  hand,  generally  allays  the  pain ;  by  pressing  with  the  point  of  the 
linger,  on  the  other  bund,  there  is  brought  out  along  the  course  ot"  the  nerve, 
at  one  or  several  points,  a  pain  which  is  at  times  very  sharp;  if  thepressurv 
is  ret)eated,  however,  only  a  very  flight  pain  is  ultimately  caused,  rressure 
exasuerates  the  contiimous  pain,  and  occasionally  determines  an  explosion  of 
the  dartuig  pains. 

According  to  Valleix,  the  points  douloureux  are  at  the  points  of  emergence 
of  the  nerve-trunks;  at  the  iK)ints  wheiv  they  Ijeeome  superficial;  at  the 
]»oints  where  the  nerve-filaments  traverse  the  muscles  or  the  n[X)neurose{; 
and  at  the  points  where  the  nerve-branches  are  finally  distributed  to  the 
integument.  The  same  author  thought  that  the  pain  of  neuralgia  ailected 
exclusively  the  subcutaneous  nerves,  or  those  of  tactile  sensibility ;  but  pres- 
sure over  the  deep  nerves  is  often  painful. 

The  [X»ints  painful  to  pressure  (points  douloureux)  are  frequently  absent. 
Trousseau  pi*oj>oscd  to  substitute  for  them  spinous  points  (points  apophysairts)} 
but  they  have  nothing  charact*»ristic  in  neuralgia,  not  even  in  intervostal 
neuralgia,  where  they  may  be  wanting. 

The  number  of  painful  points  over  the  course  of  a  nerve  varies  in  catli 
case,  Tliey  may  be  one  or  two  centimetres  [half  or  three-quarters  of  an  inch] 
in  diameter;  sometimes  their  boundaries  are  very  distinctly  circumscribed, 
at  other  times  moi-e  diffused*  The  intensity  of  the  pain  on  pressure  is,  gone- 
rally,  in  relation  to  that  of  the  spontaneous  pain.  Not  only  pi'essure.,  but 
efforts  and  movements  of  the  patient,  and  the  contact  of  hot  or  cold  bodies, 
bring  back  the  darting  pains. 

Concomitant  Symptoms, — Durmg  the  paroxysms,  there  may  be  observed, 
injection  of  the  affected  {)arfs,  congestion,  increase  of  the  secretions  (mucus, 
tears,  sweat,  etc.),  cutaneous  hyitenesthesia  or  anaesthesia,  and  convulsive 
movements  (tic  douloureux) ;  if  any  paralysis  appeai-s,  it  is  because  there  is  a 
grave  lesion  of  the  nerve. 

Besides  these  local  disturbances,  there  may  be  experienced  general  senaa- 

I  [The  tpiaoua  points  of  Trousseau  are  altaaled  orer  the  Bpinonft  prooeflS(*8  of  the  T«rtebnp,  corT»* 
•ponding  to  the  point  of  exit  of  ilte  nerve  from  the  intervertebral  forauiun.  ] 
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tions  of  irritation,  anxiety,  vertigo,  and  iinfitnees  for  work ;  at  the  end  of 
the  attacks,  the  patient  sometimes  passes  a  large  quantity  of  watery  urine. 

When  the  nearalfia  is  chronic,  trophic  distun)ance8  may  appear ;  there 
have  heen  noted,  a  nypertrophy  of  half  the  face  (Axenfeld),  &Iling  of  the 
hair,  and,  in  recent  tunes,  increase  of  the  subcutaneous  fat  and  muscular 
atrophv ;  but  then  there  is  neuritis  or  a  8{)inal  lesion  (Landouzy,  Fernet). 

Fmally,  the  general  health  of  the  patients  may  be  altered,  they  become 
impressionable  and  melancholy,  and  their  digestive  functions  are  impaired. 

These  symptoms  of  neuralgia  may  be  met  with  in  all  the  etiological  varie- 
ties, but  the  precocious,  secondary,  traumatic  neuralgias  of  Yerneuil  present 
certain  peculiarities. 

These  show  themselves  generally,  according  to  this  author,  apart  from  all 
material  lesion  of  the  nerves,  after  the  cessation  of  the  primary  pain  caused 
by  the  injury  and  the  nerve  lesion,  and  as  early  as  the  beginning  of  the  rej^ 
rative  process  in  the  wound,  that  is  to  say,  during  the  first  week ;  they  diner 
&om  the  tardy  neuralgias  which  appear  after  cicatrization  {neunUgias  ofcica^ 
trices  and  stumps. 

These  neuralgias  toay  be  accompanied  by  clonic  contractions,  contractures, 
paresis,  congestion,  ecchymosis,  and  hemorrhage  from  the  granulations ;  some- 
times the  wound  assumes  a  diptheroidal  aspect ;  finally,  general  phenomena, 
sach  as  fever  and  vomiting,  may  be  met  with. 

Vemeuil  distinguishes  sevend  varieties  of  this  form  of  neuralgia,  accord- 
ing to  their  seat :  (1)  Local  pain,  limited  to  the  traumatic  focus ;  (2)  Local 
pain,  with  peripheral  irradiations ;  (3)  Local  pain,  with  peripheral  insensi- 
Uli^  and  distal  manifestations ;  (4)  Local,  peripheral,  and  distal  pain,  all  at 
the  Bame  time ;  and  (5)  Local  insensibility,  with  pain  onlv  at  a  distance. 

These  neurdgias  are  intermittent,  and  are  relieved  oy  the  sulphate  of 
qainine. 

The  course  of  neuralgia  is  generally  irregular.  Its  onset  may  be  sudden, 
or  it  may  be  gradual,  and  preceded  by  a  sensation  of  uneasiness.  The  attacks 
are  of  variab^  duration ;  they  are  remittent,  and  sometimes  intermittent,  as 
in  malarial  poisoning ;  the  painful  paroxysms,  the  darting  pains  which 
constitute  them,  occur  with  greater  or  less  frequency,  and  are  more  or  less 
violent. 

The  duration  of  neuralgia  roskj  be  a  few  days,  several  months,  or  several 
years ;  the  study  of  its  causes  accounts  for  all  the  variations  here  noted ; 
.neuralgia  is  then  either  evanescent  or  persistent. 

The  termination  of  neuralgia  is  never  &tal,  but  it  may  change  the  general 
4tate  of  the  patient,  react  upon  his  moral  nature,  and  drive  him  to  suicide. 
In  some  cases  neuralgia  disappears  gradually,  exhausting  itself  as  it  were ; 
sometimes  at  the  moment  of  its  definitive  disappearance,  or  upon  the  cessa- 
tion of  a  paroxysm,  there  are  observed  so-called  critical  phenomena — 
cataneous  eruptions,  diarrhoea,  profuse  diuresis,  etc.  Neuralgia  generally 
disappears  when  an  intercurrent  disease  supervenes.  Li  other  cases  its  dis* 
appearance  is  coincident  with  the  occurrence  of  congestive  metastases,  or 
more  often  with  the  development  of  other  neuralgias. 

Pathological  Physiology, — The  pathological  physiology  of  neuralgia  is  not 
yet  completely  known.  What  is  the  cause  of  the  pain  ;  in  what  does  it  con- 
sist ?  Is  it  a  special  excitation  of  the  properties  of  the  nerve,  a  particular 
weakening,  or  a  modification  of  conductibiiity  ?  We  do  not  know.  But  it 
seems  certain  that  there  is  no  single  lesion,  nor  one  cause  always  alike,  to 
explain  the  pain.  Rigal  admits  a  lesion  of  the  nervous  elements,  or  a  dis- 
turbance in  the  molecular  interchanges.  Ouspenky,  a  partisan  of  the  central 
theory  of  neuralgia,  supposes  that  each  pain  is  provoked,  or  at  least  accom- 
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patiiecl,  by  the  formation  of  pixxluctij  of  tbe  metaniorpbositf  of  the  nervous 
ayBtem,  and  by  tbeir  influence  upon  tbe  latter. 

What  id  the  seat  of  neuralgia  f  "To  what  kind  of  le*ion  of  the  nervooft^ 
system  are"  neuralgias  "due,'  says  Vulpian  ;  "  where  are  these  legions  located  T' 
Are  we  concenuHl  with  n  congention,  or  with  an  inflammatory  irritation  of  the 
affe<'ted  nerve?  Is  it  the  nerve  itcH?lf  which  is  altered?  !»  it  itjs  jK^ripheral 
extremity?  Is  it  its  central  extivmity?  Is  it  the  uerve^entre?  While 
neuralgias,"  he  adds,  "  have,  according  to  various  pathologists,  tbeir  ordinary 
seat  at  the  periphery  of  the  nerves,  or  in  a  more  or  less  extended  portion  of 
the  nerve-trunk,  I  believe  that,  in  a  large  number  of  cases,  the  alteration 
which  causes  these  affections  resides  in  the  central  extremities  of  tbe 
nerves;   most  frequently,  perhaps,  in  the  spinal  cord  or  in  its  membranes." 

Two  theories,  in  fact,  have  been  proposed  on  the  subject  of  the  localization 
of  neuralgias 


(1)  The  central  theory^  which  is  sustained  by  Vulpian,  who  would  place 
the  lesions  of  neuralgia  in  the  spinal  cord,  or  in  its  membranes;  and  by 
Anstie,  who  admits  in  every  neuralgia  a  lesion  of  the  sensory  roots  of  the 
nerves  in  their  intra-spinal  couree,  and  of  their  gray  nuclei,  etc. ;  and 

(2)  The  peripheral  theory,  sustained  by  Axennfeld  and  Iluchard,  according 
to  which  neuralgias  have  their  seat  in  certain  only  of  the  sensory  fibres  which 
compose  the  nerve-branches,  and  occupy  the  entire  length  or  some  isolated 
points  of  their  course.  In  a  great  number  of  cases  the  seat  of  the  pain  is  real 
and  not  virtual ;  that  is  to  say,  the  pain  is  produced  in  the  very  plaoes  where 
the  patient.s  feel  it,  and  is  not  simply  felt  as  if  it  were  pnxluctHl  there. 

But,  neverthelcBs,  the  spinal  conl  plays  a  i>art  in  the  production  and  gener- 
alization of  neuralgic  jtfiins,  and  in  the  development  of  peripheral,  painful 
irradiations.  The  lesions,  from  being  peripheral  at  the  beginning,  may 
become  central,  as  wo  have  already  seen  in  regard  to  neuritis.  The  painful 
excitations  originating  from  the  j>eriphery  and  from  the  diseased  nerves,  reach 
the  spinal  cellt* — nensory  nuclei  of  Clarke's  columns  (Pierret) — and  by  their-^ 
intervention  determine  these  multiple  irradiations.  Finally,  the  spinal  conl' 
intervenes  directly  in  trophic  disturbances  and  in  va^o-motor  palsies. 

The  discovery  of  the  recurrent  jUvrvs  ha«  thrown  a  new  light  upon  this  sub-, 
jeet.  It  ex{)lain8  why  the  influence  of  the  sensory  nerves  extends  beyondl 
their  anatomicml  zone  of  distribution ;  any  particular  region  may  be  con- 
nected with  others  by  several  nerve-trunks  or  bmnches,  owing  precisely  to 
the  existence  of  tbeae  tibres  ascending  in  the  course  of  neighboring  tninkabj 
It  was  thuH  that,  in  one  ca^e,  Tripier  relieve4l  a  neuralgia  of  the  ulnar  nerve 
by  compressing  the  musculo-cutaneous.  This  also  accounts  for  the  ^lure  of 
certain  neurotomies. 

Finally,  Cartas  explains  by  the  recurrent  fibres,  both  the  existence  of  the 
points  donlo}frcujr  aiul  the  seat  of  neuralgias.  Indeed,  according  to  the  inve**- 
tigations  of  Arloing  and  Tripier,  the  recurrent  fibres  on  the  face,  for  example, 
stop  below  the  lx)ny  foramina,  to  expend  themselves  in  the  neighboring 
tissues.  Now,  the-se  i.K>ints,  provided  with  a  rich  nervous  net>\'ork,  corre- 
B(>ond  precisely  with  the  points  douloureux  of  Valleix.  According  to  Cartaz, 
eertain  so-c;il!ed  functional  neuralgias  are  caused  by  peripheral  iieuritu$  of  the 
nerve-trunks,  filaments,  or  terminal  networks. 

In  conclusion,  the  three  following  propositions,  established  by  Hucbi 
may  be  admitted  : — 

(1)  Certain  neuralgias  arc  primarily  peripheral  in  their  seat,  and  remain 
always  f>eripheral  during  their  whole  evolution. 

(2)  Others  may  be  primarily  peripheral,  and  become  central  secondarily. 

(3)  Othei-tf,  finally,  are  primarily  central 
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JDiagnosis  of  NeuraJ^ia. — The  diagnosis  of  neuralgias  presents  great  diffi- 
culties, as  r^rdfi  their  cause  and  intimate  nature ;  I  shall  tiy  to  state  the 
matter  as  exactly  as  possible.  Let  us  first  recall  the  characteristic  signs  of 
neoralgia. 

Nenral^  is  characterized  by  a  spontaneous,  remittent  pain,  often  grafted 
upon  a  dSl,  continued  pain.  It  is  seated  along  the  course  of  the  nerves,  and 
radiates  generally  from  the  centre  towards  uie  periphery.  ■  The  pain  fire- 
qoently  reappears  upon  pressure  at  certain  ascertained  points,  and  is  accom- 
panied by  certain  functional  disturbances. 

(1)  It  IS  first  necessary  to  diagnosticate  neuralgic  pains  from  other  pains  of 
eaitral  or  peripheral  origin. 

Myosalaia  or  myalgia  occupies,  not  the  course  of  the  nerves,  but  that  of 
the  muscles;  it  is  excited  by  each  contraction  of  the  affected  muscle,  and 
presents  neither  irradiations  nor  paroxysnfis. 

The  osteocopic  pains  of  syphilis  are  generally  symmetrical. 

The  pains  of  chronic  poisoning  by  cucohol  or  by  mercury  are  most  frequently 
continuous,  and  limited  to  the  peri-articular  structures  of  the  extremities. 

But  it  is  especially  in  regard  to  the  pains  of  posterior  myelitis  and  of  locomotor 
okaia  that  the  diagnosis  should  be  exact.  These  pains  are  not  seated  over 
the  course  of  the  nerve-trunks  or  branches,  and  are  not  increased  by  pres- 
noe.  They  consist  in  a  series  of  dartings  virhich  occur  in  a  circumscribed 
Rgion,  and  sometimes  traverse  from  above  downwards  the  whole  extent  of 
the  limb.     They  are  comparable  to  the  sensation  produced  by  the  electric 

r'k  (lightning  pains);  at  other  times  they  are  more  {>ersistent,  and  give 
sensation  of  a  gimlet  {boring  pains)  in  the  bones  or  articulations. 
Spinal  irritation  presents  ^inous  points  {points  apophysairesS  which  are  cha- 
ncteristic  of  cutaneous  hypersesthesia,  with  visceral  congestions  and  paretic 
diaorders  of  the  lower  extremities. 

Neuralgia  sometimes  occurs  in  an  epileptic^  and  then  becomes  the  occasion 
of  attacks  of  diverse  nature.  These  phenomena  must  be  carefully  investi- 
lated  by  a  minute  examination  of  the  patient.  In  a  case  of  neuralgia  of  the 
inferior  dental  nerve  in  a  male  adult,  subject  to  attacks  of  coma,  death 
occurred  suddenly  a  few  hours  after  resection  of  the  nerve.  The  patient's 
physicians  had  advised  against  any  operation,  fearing  the  occurrence  of  some 
accident,  but  had  finally  yielded  to  his  reiterated  requests. 

(2)  The  neuralgia  being  recognized,  it  is  necessary  to  seek  to  ascertain  its 
eavscy  peripheral  or  central. 

There  may  be  congestion  of  the  nerve,  or  of  its  centre  of  origin.  Gubler  con- 
siders malarial  and  rheumatic  neuralgias  to  be  due  to  congestion. 

In  neuritis,  the  pain  is  continuous,  and  is  increased  by  pressure  over  a  long 
extent  of  the  course  of  the  nerve.  Paroxysms  occur,  especially  upon  move- 
ment, or  upon  external  excitation;  cutaneous  hypereesthesia  occurs  more 
fi^uently ;  anaesthesia  is  earlier  developed.  Rapid  muscular  atrophy  super- 
venes, with  deposit  of  subcutaneous  fat  and  persistent  trophic  disturbances, 
those  of  neuralgia  being  especially  functional  disturbances.  Finally,  neuritis 
has  a  cyclical  evolution.  To  neuritis  belong  most  of  the  traumatic  neuralgias 
and  many  of  the  arthritic  and  rheumatic  neuralgias. 

Compression  of  nerves  by  tumors,  by  induratSi  tissue,  by  cicatrices,  or  by 
callus,  may  cause  neuralgias  which  run  a  chronic  course,  are  continuous,  are 
accompanied  by  trophic  disturbances,  and  present,  in  a  word,  the  symptoms 
of  what  Hallopeau  has  called  "  n^vralgies-n^vrites."  Neuromata  and  so- 
called  "  irritable"  tumors  are  also  accompanied  by  neuralgia  (neuralgia  of 
stamps). 

What  is  the  exact  seat  of  neuralgia  ?  Must  we  admit  the  existence  of  a  lesion 
of  the  nerve-trunk  and  its  terminal  branches,  or  of  its  sources  of  origin  in 
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the  spinal  cord?  The  surgeon  should  inquire  wliether  the  neuralgia  has 
not  as  its  point  of  origin  a  lesion  situated  ouUide  of  the  nerve,  in  its  neigh- 
borhood, or  in  a  distant  organ  (reflex  neuralgia). 

Is  there,  finally,  siniply  an  essential  neuralgia — a  painful  neurosis  of  the 
sensory  nerves?  (Ilallopeau.)  In  these  cases^  the  beginning  is  sudden,  there 
is  no  continuous  pain,  nor  pain  on  pressure;  the  Sartings  are  of  extreme 
severitv  and  of  short  duration. 

(3)  f'inally,  it  will  be  necessary  to  endeavor  to  recognize  the  nature  of  the 
neuralgia — the  nature  of  the  lesion  which  determines  its  j)roduction.  Is  tlie 
patient  arthritic,  rheumatic,  or  gouty?  Is  there  a  complication  of  chlor- 
aniemia,  malaria,  syphilis,  or  certain  chronic  poisouinge,  etc.  ?  By  such  in- 
quiries it  can  he  ascertaine*!  whether  the  neuralgia  is  or  is  not  dependent  upon 
a  general,  constitutional  condition. 

Prognosis  of  Neuralgia. — The  prognosis  varies  with  the  varietj'  of  the  neu- 
ralgia and  with  its  cause.  It  is  gravest  in  neuralgias  of  central  origin,  and 
wliere  there  are  positive  nerve-lesions ;  the  neuralgia  may  under  such  circum- 
stances be  persistent  and  even  incurable.  Neuralgias  fi\)m  congestion  are 
lees  serious,  tliou^h  occasionally  they  are  very  ^jersistent ;  all  neuralgias  are 
of  this  character  in  old,  feeble,  and  neuropathic  individuals. 

Keuralgias  are  subject  to  frequent  relapses,  especially  when  they  are  de- 
jjendcnt  upon  constitutional  conditions.  Syphilitic  and  malarial  neuralgias 
are  the  most  amenable  to  treatment. 

Treatment — Three  itidications  are  to  be  fulfilled:  (1)  To  combat  the  gen- 
eral constitutional  state;  (2)  To  combat  the  local  nervo  lesion;  and  (3)  To 
combat  the  pain. 

(1)  General  3fedicatlon.— This  addresses  itself  to  the  nature  of  the  neuralgia, 
which  is  often,  as  we  have  seen,  dependent  upon  a  general,  constitutional  con- 
dition. This  condition  must  be  modified,  if  it  is  wished  to  obtain  the  disap- 
pearance of  the  neuralgic  attack,  and  to  prevent  the  recurrence  of  new  at- 
tacks. r4eiieml  medication  Iuik  often  succeeded  when  all  other  measures 
have  failed.  Moreover,  when  it  is  indicated,  care  should  be  taken  to  cranloy 
it  at  the  very  beginning  of  the  treatmeut.  The  medication  varies  at^coruing 
to  the  nature  ot  the  constitutional  state,  according  as  there  is  arthritism, 
malaria,  syphilis,  etc. 

In  a<ldition  to  this  general  medication,  some  general  rules  of  hygiene  must 
be  enforced :  a  non-exciting  diet ;  abstinence  ti-om  coflee,  tea,  and  alcohol ; 
mental  repose;  avoidance  of  sexual  relations;  exercise  in  the  open  air; 
hydrotherapeutic  measures — anodyne  baths,  cold  baths,  sea  baths,  etc. 

The  form  of  hydrotherapy  to  be  employed,  and  the  nature  of  the  baths, 
will  vary  according  to  the  general  conditions ;  warm  and  cold  douches,  tran- 
sition douches,  vapor  baths,  fumigations,  hot^ir  baths,  Moorish  baths,  etc, 

(2)  At  the  same  time  that  genend  remedies  are  administered,  it  is  necessary 
to  control  the  local  nerv€<hnnges,  Hurgical  interference  is  necessary  at  the  vriy 
beginning  if  there  is  a  mechanical  cause,  such  as  the  presence  of  a  foixMi^n 
body,  or  compression  and  irritation  of  the  nerve  by  an  exostosis,  by  callus  (in 
which  case  the  inclosed  nerve  must  be  released),  by  a  cicatrix,  or  by  a  tumor 
of  the  nerve  or  of  its  neighborhood. 

If  congestion,  or  if  iitniritis,  exists  by  itself,  or  persists,  cut-cups  mav  lie  em- 
ployed, revulsives  over  the  course  of  the  nerve,  blisters,  irritant  applications, 
the  hot  iron,  cauterizations  with  sulphuric  acid  (which,  however,  must  l*e 
used  cautiously^  local  douches,  filiform  douches,  etc.  Aquapunctare  has 
been  reconiniciHled  (Sircdey),  as  have  irritant  hypodermic  injertions — injeo- 
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tions  of  nitrate  of  eilver  or  of  sea-salt  (Luton);  electricity  may  be  usefully 
employed. 

(3)  To  the  two  forms  of  medication  already  described  there  must  be  added 
that  which  has  for  its  end  the  roiafMiting  of  pat u.  This  variety  of  medication 
always  jila3'fi  an  injiKirtaut  iiart,and  tiomotimea  is  employetl  alone  wheu  there 
are  found  neither  morbid  constitutional  states  nor  local  nerve-changes.  There 
is  generally  too  great  a  tendency  to  rely  upon  this  form  of  treatment,  while 
the  othei"8  are  more  or  less  completely  neglected.  It  renders  good  service, 
but  the  former  only  an*  truly  curative. 

To  relieve  the  pain  of  neuralgia,  anodynes  raa^''  be  employed  b}'  hyjtodermic 
injection,  as  topical  applications,  and  by  internal  adniinirit ration.  Ihe  hypo- 
dermic injections  most  often  employed  are  those  of  muriate  of  morphia,  from 
five  milligrammes  (^  erain)  upward;  of  chloroform  (Bartholow,  Beenier) 
in  dosos  or  from  one  to  tliree  graniiaes  (15  to  45  minims) ;  and  of  atropia,  in 
doees  of  from  one  to  two  milhgmmmes  {J^  to  ^  grain).  The  latter  remedy 
is  somewhat  dangerous.  Morphia  has  also  been  adrainifltered  by  the  ender- 
raic  method,  by  means  of  a  small  blister.  Dilierent  topical  remedies  have 
been  applied,  some  with  opium  for  a  basis,  such  as  liniments  c<nitaining 
laudanum ;  applications  to  the  skin  of  chloroform  and  ether  have  also 
been  emi)loyed,  as  have  anodyne  ointments,  ointments  of  veratria  and  of 
morphia,  etc.  Finally, anodj'nes  are  administered  internally:  opium,  lauda- 
num, chloral,  acanitia^  bromide  of  potassiiim.  The  sulphate  of  qniiiine  is 
very  effit^cious  in  the  secondary  ti'auniaticnt*uralgias(VenieuiI).  Iiduilations 
of  chloroform  and  ether  are  also  employed ;  but  they  have  frequently  been 
the  cause  of  accidents. 

Armaingaud  has  obtained  successful  results  by  the  employment  of  revul- 
sives, blisters,  the  hot  iron,  etc.,  over  the  position  of  the  painful  spinous 
points.  Uuchard  attacks  these  with  the  ether  spray  applied  over  the 
vertebral  column. 

Finally,  if  all  medication  fails,  surgical  intervention  becomes  necessary.  An 
energetic  compression  over  the  course  of  the  jiainful  nerve  has  sometimes 
been  of  service.  But  recourse  hiu*  l>c»en  especially  had  to  section  or  resection 
ot  the  nerve,  and  to  elongation,  with  or  without  crushing.  These  0|>eratious 
will  Ik?  studied  hereafter.  In  recent  times  the  bolduess  of  operators  has 
extended  to  tearing  out  the  branches  of  the  trifacial,  a  heroic  operation 
which  might  prove  dangerous  by  irritating  the  ganglion  of  Gasser,  or  the 
central  origins  of  the  nerves. 


Tumors  of  Nervks. 

Odier,  of  Geneva,  in  1803,  described  under  the  name  of  neurovfiata^  all 
tumors  developed  in  the  course  of  the  nerves,  whatever  was  their  structure. 
In  1822,  Aronasohn,  following  Camper  and  Alexander,  endeavored  to  divide 
them  into  two  principal  classes,  according  to  whether  the  tumor  grew  from 
the  medullary  structure  of  the  nerves,  or  frrnn  their  interstices  and  from 
their  neurilemma;  but  his  attempt  remained  without  effect,  the  more  so  that 
in  1825  appeared  the  work  of  Descot,  who  considered  all  neuromata  as  being 
of  a  cancerous  nature,  an  opinion  whicli  was  adopted  by  a  great  number  of 
su^eons. 

Ui  1853,  Houel,  recording  a  case  of  multiple  neuromata,  admitted  two 
principal  varieti<» :  fibrous  tumors  and  fibro-nlastie  tumors;  but  Lebert,  in 
the  report  he  made  in  regard  to  Houel's  work,  considered  neuromata  to  be 
all  formed  by  fibrous  tumors. 

In  Germany,  Fuhrer  aud  Virchow  found  that  certain  neuromata  contained 
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ncrve-fibrea,  and  m  1865  Foereter  recognized  two  varieties  of  toraor  of  nerve- 
tissue — cue  fonned  by  n  substance  analogous  to  the  grav  substance  of  the  brain 
(ruedullan'  neuroma),  the  other  constituted  by  uerve-tibn*  (fasciculated  ncu- 
i-oma).     This  view  was  sustained  by  Virchow  in  his  '* Treatise  on  Tumors," 

At  the  present  time,  notwithstanding  the  progress  of  pathological  ana- 
tomy, it  is  not  yet  possible  to  give  an  exact  classification  of  the  Tumors  of 
which  the  nerves  may  be  the  seat;  the  attempt  may  be  made,  however,  to 
frame  a  kind  of  outline  which  will  serve  to  classify  published  ca^s;  but  it 
must  not  be  forgotten  that  a  certiiiu  number  of  these  are  still  the  subject  of 
discussion,  so  that  their  actual  nomenclature  is  not  defifiitively  settled.  To 
the  difiiculty  of  making  an  anatomical  diagnosis,  not  only  at  the  bedside  of 
tlie  patient,  but  even  by  naked-eye  luid  microscopical  examination,  must  be 
attributed  the  want  of  precision  which  science  presents  upon  this  question. 

In  the  following  pages,  tumors  of  nerves  will  be  described  as  being  of 
three  principal  varieties:  (1)  those  which  are  formed  by  the  uer%'-e-tia8ue 
itself;  (2)  those  which  are  formed  from  the  connective  tissue  of  tlie  nerves; 
and  (3)  the  cancerous  degenerations  of  nerves. 

In  accordance  with  the  principles  of  classification  of  tumors  adopted  in 
general  pathology,  1  shall  reserve  the  name  new^omata  for  tumors  which  are 
constituted  of  ncr^'e-tissue  of  new  formation;  the  other  tumors  of  ner\*ea 
will  be  designated,  as  is  done  with  turaora  of  other  organs  or  tissues,  by  the 
name  of  the  f>redominant  tissue  in  tlje  tumor.  In  connection  with  thus  sub- 
ject, we  may  recall  the  wonls  of  Coi-nil  and  Ranvier,  "  that  for  a  tumor  to 
merit  the  name  of  neui-oma,  it  does  not  suffice  that  it  contains  nerve-fibres; 
it  is  further  necessary  that  the  number  of  these  latter  allows  it  to  be  sup- 
{K>8ed  that  it  is  a  new  formation  of  nerve-cleraents." 

In  regard  to  the  ^Hiinfttl  sitbeutaneous  tuba-cle^  I  shall  describe  it  separately; 
if  sometimes  it  lias  been  found  constituted  of  nerve-fibres  (L,  Labb^,  Legros), 
more  often  it  has  been  exclusively  fibrous;  moreover,  it  is  not  situated  in  the 
course  of  a  nerve-trunk  or  of  an  important  branch,  and  in  ideality  it  coostituteSy 
as  we  shall  see  presently,  a  quite  distinct  clinical  variety. 

It  is  only  the  anatomy  of  the  several  forms  of  nerve-tumor  that  demands 
a  separate  description  for  each;  of  the  other  j»arts  of  their  history  a  collec- 
tive study  Avill  sniJice,  the  iKHuliarities  of  each  variety  being  indicated  when 
necessary  ;  in  this  second  part  of  the  investigation,  tlie  term  neuroma  will 
often  be  employed  as  synonjmous  simply  with  nerve-tumor.  | 

Anatomy  of  Nkrvb-Tumors. — ^Tumors  of  nerves,  as  has  been  already  said, 
are  divi<led  into  three  principal  varieties:  (1)  Tumors  formed  by  the  nerve- 
tissue  {ueuromuta);  (2)  Tumors  fornieil  from  the  connective  tissue  (Jibronuzta^ 
sarcoiaatay  myxomaia^  cysts)-,  and  (3)  Cancerous  and  epithelial  degenerations. 

I.  Neuiiomata. — The  tumors  constituted  of  nerve-tissue  of  new  formation 
are  divided  by  German  authors  into  two  varieties,  viz.:  (1)  MednUary  ot 
cellular  neuromata^  consisting  of  ganglionic  cells,  and  (2)  FasciculaUd  or  fibril' 
lar  neuromata^  formed  of  nerve-fibres.  A  third  group  may  be  added,  viz.:  (8) 
that  of  the  plexifonn  neuromata. 

(1)  Cellular  neuromata. — ^These  are  met  with  in  the  nerve-centres,  and  some- 
times in  encephaloceles ;  in  one  case,  a  tumor  of  this  kind  was  found  in  a 
nerve-ganglion.  According  to  Virchow,  there  may  be  a  formation  of  nerve- 
substance  in  encephaloceles,  and  in  congenital  tumors  of  the  sacrum  and 
coccyx  ;  as  to  the  formation  of  normal  ganglia  upin  the  course  of  nerves,  it  is 
fur  from  being  established.  Possibly  a  h3*ixir|)lasia  of  undescribed,  though 
pre-existing,  ganglia  may  be  admitted.    Inaceu,  the  existence  of  these  ueuro- 
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Tiiat&  upon  the  peripheral  nervea  is  not  demonstrated,  and  it  is  now  long  since 
that  the  opinion  of  Serrt^H  hus  been  abarukmed,  whith  fonsidered  the  niuUiiilc 
tunioi's  of  nerves  as  ganglia  of  new  formation,  and  described,  the  afieetion 
under  tlie  name  of  veuropVmo, 

It  may  be  said,  however,  that  Foerster  admitted  their  existence,  and  that 
Robin  lias  found,  in  a  caae  of  alteration  of  the  solar  plexus,  a  new  formation 
of  nerve-cells. 

(2)  Fibrillar  neuromata. — These  are  constituted  of  nerve-fibres  of  new  for- 
mation, and  are  divided  into  two  kinds,  which  may  be  considered  as  two 
stages  of  the  same  aifection;  the  myelimc  neuronuzta^  fornietl  hy  fibres  with 
iiiyeliu,  and  the  amyelinic  neuromatUj  formed  by  fibres  without  myelin.  The 
existence  of  these  latter  neuromatit  is  coritested  by  sevenil  autliors,  on  ac- 
count of  the  cUfficultj  of  distinguishing  the  fibres  of  Heniak.  Billroth  says 
that  under  this  imitK^  have  been  di'seribcd  fibromata,  which  constitut-e  certain 
varieties  of  multiple  uerve-tumoi*8.  We  should  then  be  us  yet  ixwerved  upon 
the  subject  of  the  existence  of  amyelinie  neuromata  (Coniil  and  Ranvier). 

The  niycUaic  Jxhriilar  neuromata  have,  for  their  tyi>e,  the  neuromata  of  stumps 
after  amputation.  Ajiart  from  these  cases,  they  are  nii^,  though  this  is  not 
the  ojjinion  of  Foerster  and  Virch<nvT  who  pbico  in  this  variety  most  of  the 
fibroniutu  of  nerves,  which  gi'owths  thej'  resemble  when  sections  are  examined 
with  the  naked  eye- 

These  tumors  are  further  described  under  the  name  of  traumatic  neuromata, 
for  they  are  observed,  not  only  in  stumps  after  amputation,  but  after  woutids 
of  nervesj  liguti<ms  of  nerves,  and  even,  ai'coniins^  to  Tripier,  as  a  result  of 
subcutaneous  nerve-lesion  (Weissraaim,  Dehler);  they  thus  constitute  certain 
painful  subcutaneous  tul>ercles  (L.  Labb^,  Legros),  and  also  plexiform  neuro- 
mata (Vemeuil). 

The  type  of  these  tumors  is  the  amputation-neuroma.  It  has  its  seat  upon 
the  extremity  of  the  dividcil  nerve,  at  a  gi-eater  or  less  distance  fr4)m  the  cica- 
trix, according  as  the  nerve  has  retnicteu,  ur  has  been  cut  at  a  higher  or  lower 
i>oint.  Its  shtijw  is  ovid,  and  often  flattened,  and  it  is  continuous,  directly  or 
oy  means  of  nidicles,  with  the  cicatrix. 

The  size  of  these  neun)mata  varies  from  that  of  a  large  jvca  to  that  of  a 
lien's  ^^'^  (llutin);  they  are  grayish,  more  or  less  viiscnlar,  tinn,  and  elastic, 
and  they  present,  upon  section,  the  characters  of  cumpact  fibroniata.  "With 
the  microscope,  it  is  seen  that  they  consist  of  interlacing  and  twisted  nerve- 
fiisciculi,  inclosing  myelinic  nervc-tibres.  Iletween  thorn  is  found  a  variable 
amount  of  connective  tissue.  Sometimes  the  nervc-ti.-tsue  preilomiMates,  Kniue- 
tirnes  the  connective  tissue.  Foert^ter  Pi.'ems  to  believe  tluit  therie  nerve-filires 
are  not  contiiuiuus  with  tho^e  of  tlie  nerve,  and  that  they  constitute  a  sepa- 
rate system  of  fibres,  originating  frou)  the  connective  tissue  Cornil  ami  Ran- 
vier think  that  tlie  twisted  fibrus  have  their  origin  from  the  old  fibres,  and 
are  continuous  with  them. 

Their  mode  of  development  may  be  undei'stood  by  referring  to  the  phe- 
nomena of  regeneration  of  nerves.  Cornil  and  Ranvier  express  themselvea 
upon  this  subject,  as  follows: — 

"  In  the  end  of  tlie  central  segment,  two  or  three  dfiya  after  the  0[>eration  on  the  rab- 
hil,  the  axis  cylinders  become  hypt^rtrophiL-d  in  tfiR  neighborhood  of  th**  !»r'i'li!on,  lh«»v 
deem  then  to  be  com|>ofle(l  of  fihril.*  (elemetilary  tibril.i),  but  suhsequrntly  they  divide 
in  the  direction  of  thi^ir  ifn;;l]i,  huddinj;  and  exleiiebn^  into  tht?  cicatricstil  Imntb  Thrse 
nerve-fibres,  then  wlihoiu  mrMlulIary  matter,  which  rej*uU  tWnn  the  budding  of  the  old 
axis-cylinders,  divide  and  subdiviile  in  such  w  muiirier  tliiit  a  siriffle  nerve-Hbre  may  give 
origin  to  n  more  or  less  consideruble  nuaibur  a^  iiuw  ut;rvu-fibrea.  At'terwards  these 
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nerve-fibres  become  covered  with  a  medullary  sheath,  and  aunme  all  the  characters  of 
myelinic  nerve-fibres." 

From  what  has  been  eaid,  it  can  be  seen  that,  without  denying  the  genttii 
Vi  hfTo  of  the  nerve-fibrcs  (Vircliow),  several  authors  admit  that  most  oftca^ 
they  trace  their  origin  from  the  budding  of  tlie  axisK-ylinders ;    this  also  ao-! 
counts  for  the  change  of  amyelinic  into  myelinic  tibres. 

Several  neummata  m&y  be  unitetl  so  as  to  form  a  globular  mass,  or  thei 
different  neuromata  of  a  stump  may  be  joined  by  loops  (Larrej-).     Virchowl 
adniita  that  tumors  of  the  aamo  nature  may  be  develo]>ed  along  the  course 
the  nerves  in  tlie  neighborliotKl  of  otlier  chronic  changes. 

Reuillet  ha^  publi^lied  the  case  of  a  rnan  thirty-live  years  old,  who  at  thfti 
age  of  six  years  had  a  fracture  of  the  right  humerus  with  a  wound  ;  at  thel 
autopsy  there  were  found  an  increase  in  size  of  the  cervico-dorsal  nerves^ 
which  presented  tumors  along  their  course,  and  an  incrc-ase  in  size  of  thei 
ganglions  of  the  roots  of  the  nerves,  and  of  the  spinal  conl  in  the  cervici 
dorsal  region.  There  were  secondary  lesions  of  the  articulations  and  of  the! 
muscles.  These  changes  in  the  nervous  system  wcix;  attributal  to  an  irrita-1 
tion  of  the  jx^riphornl  nerves,  which  had  caused  hypertrophvand  hyperplasia 
of  the  ner\e-ias{riculi.  Tripicr  has  pointed  out  that  in  this  case  the  tumoral 
were  formed  by  medullary  hbres  due  to  a  multiplication  of  the  axis^yliudera.] 

(8)  Ptexiform  Neuroma, — Under  the  name  of  pUxiform  neuroma^  or ct/lindrii 
Tieurmna ^"Vcmcm]  dct^criboil,  in  ISfil,  a  variety  of  congenital  tumor  whielr 
lie  had  ohservfd  for  the  tirst  time  in  1857,  with  Depaul ;  the  case  was  one  of 
tumor  of  the  nucha,  witli  hypertrophy  of  the  skin,  which  formed  a  largoj 
fold.  The  mass  of  the  tumor  described  by  Vemeuil,  was  formed  of  elot 
gated  nerves,  twined  around  like  a  bunch  of  varicose  veins,  and  presenting] 
aiuistomortcs,  with  enlargements  analogous  to  neuromata.  These  hypertrtv 
phied  cutaneous  nerves  made  up  two-thii'ds  of  the  mass  of  the  tumor  {rirsoid^ 
neuromata  of  Burns  and  Uizzoli).  Among  the  nerve-trunks,  some  wei 
formed  of  one,  two,  or  three  nerve-libres,  and  of  fibro-plastic  tissue;  othci 
were  almost  exclusively  composed  of  nerve-fibrcs,  with  a  double  or  single] 
contour. 

In  1859,  Guersant  presented  to  the  Society  of  Surcery  a  young  girl,  who 
had,  in  the  mastoid  region,  a  coiigcnilal  tumor  of  the  same  nature,  as  was 
demonstrated  by  the  anatomical  cxamiimtion  made  by  Vemeuil.  Alongside 
of  these  cases  should  he  pla<'cd  those  of  tumor  of  the  skin  describetl  by 
Valentine  Mott  (1854)  under  the  name  of  pachyder>natocele^  and  those  which 
Gayet  has  ivpoited  under  tlie  name  of  general  conn&ytive-tissue  kyprrtrophy, 
Billroth,  ill  1S69,  publinhetl  a  case  of  plexifonn  neuro-fibroma  of  the  upjwr 
eyelid  iind  of  the  tcmi>!e. 

Nnnicroiirt  cases  Imve  since  been  addwl  to  the  above;  hut  authors  are  not 
yet  agreed  as  to  their  inter] iretation.  Virchow  joins  in  one  and  the  same 
category  the  cases  of  Vemeuil  aiul  thow  of  Valentine  Mott,  and  refers  them 
to  eov genital  ehphm^tiasis.  He  cx:)nsidera  as  cs^^c^  oi  acquired  rlephnntiasis,% 
case  of  Vemeuil's,  of  plexifonn  neuroma  of  the  prepuce,  and  two  cases  of 
Chelius  and  of  Rarkow,  in  wliicli,  folh»wing  an  injury,  tlien*  snper\*ene«J  a 
swelling  of   the  inferior  extrenjity  with  chaplet-like  hyi»ertrophy  of   the 
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tibial  nerve. 


This  fr»rm  of  ncrve-hyiK?itroi>hy  mi^ht  jwrhaps  be  compared 
Tripier,  cited  above  m  cont 


connection  with  neuro 


with  the  c»ase  of  Kc'uillet  and 
mata  pnJi)erly  so  called. 

Cartaz,  in  1876,  gave  a  description  of  plexifonn  neuroma  based  n|>on  thir- 
teen cases.  The  t)mior  presents  itself  in  the  form  of  a  diffuse,  flabby  swell- 
ing, in  the  midst  of  which  arc  felt  cords  which  glide  from  under  the  linger; 
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the  skiD  is  thickened.  The  tumor  is  constituted  of  hvpertrophicd,  tortuous 
nerve-trunks,  bound  together  by  connective  tissue.  The  connective-tissue 
hypertrophy  surrounds  the  nervous  element,  and  may  cause  it  to  disappear ; 
this  form  of  tumor  may  thus  gradually  become  assimilated  to  a  fibronm. 

In  a  case  of  plexiform  neuroma  recorded  by  Winiwarter,  there  were  at  the 
same  time  a  development  of  diffuse  fibromata  iu  the  nerves,  with  formation 
of  new  nerve-fibres,  and,  in  a  part  of  the  tumor,  the  formation  of  a  sarcoma 
at  the  expense  of  the  nerve-trunks. 

E.  Marchand,  in  1878,  in  a  Memoir  upon  the  F!exiform  Neuroma^  said  that 
this  name  might  be  replaced  by  that  of  cylindrical  fibroma  of  the  nerve-sheaths. 
According  to  this  author  there  is  no  multiplication  of  nerve-fibres,  which, 
on  the  contrary,  undergo  atrophy  or  disappear. 

Finally,  quite  recently  (1882),  in  the  Society  of  Surgery  of  Paris,  after 
4±e  presentation  by  M.  L.  Labb6,  of  a  patient  who  was  considered  to  have 
sin  elephantiasis  of  the  face,  a  <liscussion  arose  as  to  the  nature  of  the  tumor. 
"Vemeuil  regarded  it  as  a  plexiform  neuroma ;  Tr61at,  as  a  degenerated,  con- 
^[enital  erectile  tumor;  Despr^,  rel^y'ing  upon  the  observations  of  Ollard,  con- 
.eidered  it  a  soft  elephantiasis;  Gu^niot  recalled  the  fact  that  he  had  presented, 
«nder  the  name  of  "hypertrophic  nsevus,"  a  tumor  which  had  the  same 
appearance,  and  which  had  been  found  to  be  constituted  of  the  elements  of 
^e  skin  and  of  the  cellulo-adipoee  tissue. 

As  will  be  seen,  it  is  difficult  to  decide  definitively  the  place  in  nosology 
.Trhich  should  be  occupied  by  the  variety  of  tumor  described  under  the  name 
of  plexiform  neuroma. 

The  alteration  of  the  skin  had  led  some  authors  to  consider  the  neuroma 
as  a  primary  lesion  of  the  integument,  extending  secondarily  to  the  nerves 
of  the  region ;  but  as  Cartas  points  out,  the  inverse  hypouesis,  that  of  a 
primary  hypertrophy  of  the  nerves  and  secondary'  implication  of  the  neigh- 
boring tissues,  may  also  be  sustained.  If  anatomical  examination  has  given 
different  results  in  different  cases,  this  is  owing  to  the  tumors  having  been 
examined  at  different  periods  of  their  development,  the  nerve-elements  un- 
dergoing atrophy  and  disappearing  in  consequence  of  the  growth  of  the 
coDuective  tissue. 

The  position  here  assigned  to  the  plexiform  neuroma,  between  the  true 
nearoma  and  the  nerve-tumors  originating  in  the  connective  tissue,  seems 
then  justifiable,  at  least  for  the  present.  The  plexiform  neuromata  are  quite 
often  indolent,  congenital  tumors,  of  slow  development ;  most  surgeons  who 
We  observed  them  recognize  the  necessity  of  their  removal,  on  accomit  of 
their  progressive  development  and  of  the  possibility  of  their  degeneration, 
•8  in  Winiwarter's  case. 

From  twenty-eight  cases  of  plexiform  neuroma  collected  by  Poinsot,  it  is 
found  that  the  frequency  of  the  lesion  continues  to  increase  from  birth  to  the 
>ge  of  twenty  years ;  it  then  diminishes,  and  does  not  again  increase  imtil 
fi>m  forty  to  fifty  years.    These  tumors  are  not  the  seat  of  any  pain. 

XL  Tumors  formed  at  the  expense  of  the  Connective  Tissue  of  the 
IfERVE. — Besides  neuromata,  there  are  found  in  the  nerves  several  varieties 
of  tumor  which  have  their  origin  in  the  connective  tissue ;  these  are  fihro- 
wata,  sarcorfuxta^  and  myxomata  ;  Virchow  has  added  gltomata^  or  sarcomata 
of  the  neuroglia,  the  connective  tissue  of  the  nerve-centres,  and  teUwgiectasic 
neuromata,  in  which  the  vessels  of  the  tumor  occupy  a  predominant  place. 

The  frecjuence  and  variety  of  the  connective-tissue  tumors,  are  explained  by 
the  abundance  and  varied  forms  of  this  tissue  met  with  in  the  nerves.  The 
nerves  are  surrounded  by  the  neurilemma,  a  oonnoctivc-tissue  sheath  which 
iaolatea  them  at  the  same  time  that  it  unites  them  to  the  neighboring  tissues, 
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and  which  nioi'cover  hcikIh  jjrolongatious  into  the  interior  of  the  nen^e-truuks 
bctwoen  the  diffcrcnt  l'aj*ciculi  of  which  they  are  con8titute<L  Each  taa- 
cicuhis  is  itself  Hurroumled  by  another  sheatli  formed  of  delicate  comiective- 
tiHsue  tibres  (prmettrium  of  Robin,  ItimelUir  sheath  of  Ranvior),  which  also 
&eude  prolongatiorw  into  the  interior  of  the  fasciculus ;  Unally,  the  nerve- 
libres  are  surrounded  upon  all  sideft  by  tliin  connective-ti&due  fibres. 

(1)  Fibromata  of  Nerves. — The  fibronmta  of  nerves  are  more  frecjuent  than 
the  sarcomata,  f'oerster  and  Virehow  regani  the  cases  publiBheii  under  thia 
naiue  as  cases  of  neuromata  witli  amyelinic  tibres;  Lebert  grouited  together 
under  thi.**  name  the  majority  of  nerve-tumors.  The  fibromata  are  develoj>e<l 
at  tlie  expenr^e  of  the  connective  tiA^ue  of  the  nerve,  from  either  the  neuri- 
lemma, tlio  iHTineuriiun,  or  the  interfibrillar  tissue,  and  even  the  sheath  of 
Schwann  and  it«  nuclei  may,  acconiing  to  Christ*)!,  contribute  to  the  forniar 
tion  of  the  new  fibrous  tissue.  It  was  upon  this  difierence  of  origin  that 
Lcbert  based  his  classification  of  neuromata  into  (1)  interfibrillar,  or  central 
ueuroniata;  (2)  peripheral  neuromata,  and  (3)  mixed  neuromata.  As  a  result 
ol'  iritlanimation  of  nerves,  there  are  sometimes  found  UfMrn  their  surface, 
small,  circumscribed,  fibrous  tumors,  which  are  only  the  traces  of  a  chronic 
perineuritis. 

Fibromata  of  nerves  are  ot^eu  solitary,  but  they  may  also  constitute  th 
tumors  of  nerves  which  luive  bet»n  4k*scribed  tmdcr  the  name  of  multi^ 
Tieuromala,    Their  size  also  is  variable,  and  they  may  I'cach  large  dimensions 

Tlie  tumor  may  be  of  a  composite  character.  Cystic  fibromata  have  been 
met  wnth  (Smith,  Houel,  Trelat);  Poinsot  observed  a  tumor  which  included 
fibrous  tissue,  fibnf-plastir  dements,  and  cystic  cavities.  Fibromata  are  wtme- 
timt^  observed  at  the  extremities  of  divided  nerves,  in  the  neuroiuata  of 
aiuputations,  which  are  generally  consideroil  as  neuromata  with  amyelinic 
fibres.  They  constitute  also  a  variety,  or  a  stage,  of  the  plexifomi  neuro- 
mata— cylindrical  fibromata  of  the  nerve-^heaths (R,  Manhand). 

The  histology  of  these  tumors  is  still  incomplete,  and  I  ^hall,  therefore,  give 
a  smomary  of  the  results  obtained  by  the  examination  of  two  varieties  of 
fibroma. 

Cornil  examined  a  solitary  fil)ro-myxoma  of  tljc  sciatic  nerve,  removed  by 
Tr^lat;  in  this  case  the  fibrous  element  predominated,  and  tlie  new  tissue 
existed  solely  i!i  the  interior  of  the  iamcHar  sheath;  it  formed  a  thick  zone 
within  this,  and  pushed  away  the  nerve-fibi-es  to  the  centre  of  the  fascieulua. 
Each  nerve-filire  was  surrounded  by  a  new  piTtduction  of  connective-tissue 
fibrils;  the  sheath  of  Schw^ami  presentcnl  a  multiplication  of  its  cellular 
elements.  Tlie  meilullar^^  substance  and  the  axis-cylinders  were  piwen-ed 
intact.  Motility  and  sctinibility  had  l>een  retained  by  this  patient.  The  neu- 
rilemma titok  no  iiart  in  the  formation  of  the  tumor.  C\>rnil  calls  attentiou 
to  the  point  of  origin  of  this  tumor  in  the  inti-afascicular  connective  tissue. 

In  the  case  of  a  patient  whom  I  have  still  under  observation,  and  in  whom 
»  urcat  number  of  nerves  prcKcnt  tumoi^,  I  i'emove<l  two  wliich  had  iiicreasc<l 
A  little  in  size,  and  had  Inxiome  painful.  Their  histological  examination  w'a** 
made  by  Variot,  who  found  that  these  tumors  were  formed  by  the  junction 
of  small,  distinct  tumors,  developed,  a^?  in  the  case  of  Ti*elat's  jmticnt,  in  the 
interior  of  the  lamellar  sheath,  or  of  the  perineurium,  by  the  prolifcratioa 
of  the  iiitrafascicular  tissue.  The  nerve-fibix*s  weiv  driven  i>ack  against 
wall  of  the  fasciculus,  and  had  preserve*!  their  integrity.  ^ 
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(2)  Sarcomata  of  Nerves. — Sarcomata  of  nerves  are  tolerably  rare ;  their 
existence  has  been  denied  by  Virehow,  but  it  is  established  at  the  present 
day  without  coutestatlou. 
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The  size  of  thei^e  tumors  varies,  mul  they  may  attain  large  pro}»ortu>n8 ; 
in  a  case  of  Marchamrci,  the  tumor  lueiustiitil  It)  centimetres  ((-J^  inchej*)  in 
diameter.  Most  frequently  the  tumor  is  solitary;  in  a  patient  of  Wini- 
warter's, however,  theiH?  were  sevenil  siuiilar  tunion*  upon  Uie  bnuichos  of  the 
brachial  plexus,  and  the  patient,  moreover,  succumbed  to  a  generalization  of 
sarcoma  m  tlie  lungs.  Sarcoma  may  [^re-sent  varioun  elianges,  which,  how- 
ever, are  those  of  sarcoma  in  gencnil ;  grauul^vudipofie  dt»gc»eration  ;  forma- 
tion of  hemorrhagic  foci ;  ujucoiih  iutiltfatioii  (Muix)n). 

The  fiiscicidar  mrcorrKt  u  the  mot^t  common  variety  (Marchaud);  next  is  the 
jibrihsarconm  (Sottas,  Foucault,  Lanelongue);  the  tumor  may  present  one  or 
several  q/sts  (Marchand). 

Sarcomata  have  been  met  with  upon  the  branches  of  the  brachial  plexus 
(Winiwarter),  upon  the  median  nerve  (Grohe,  Volkniann,  Lariolongue),  upon 
the  uhiar  nerve  (Verneuib  Denian-juay,  Foucault),  upou  the  sciatic  nerve 
(Vonieuil,  Marchand,  Bouilly,  ilathieu),  and  upou  the  posterior  tibial  nerve 
(Bi-ocaV 

With  the  sarcomata  slutuld  be  joined  \\\iy  tjliouutfa  cjf  Viri'how,  or  iicurof/la'. 
sarcomata  of  Cornil  and  Ranvier.  The  (iermau  autlior  ha**  observed  this 
variety  of  tumor  in  the  cmuial  nerves,  and  jtartieulurly  in  the  auditory 
nerve,  but  not  in  the  peripheral  nerves,  though  be  considers  its  existence  in 
them  as  probable. 

(3)  Myxoioata  of  Nerves. — According  to  Cornil  and  Ranvier,  these  are 
relatively  quite  freciuent,  and  are  pre8©nte<l  under  the  form  of  transparent, 
gelatinous,  usuallv  lobulatcd  tumors.  They  have  been  confounded  with 
eysta  (WilmH).     They  nmy  [inwent  various  nioditiwitions,  corirttituting  the 

Jthro-mi/xomuiti  (Dolheau,  Trelut),  cj/sfir  mi/xomnta,,  Upamatoiiti  inj/romattt^  etc. 

Myxomata  have  been  seen  u|K)n  the  radial  nerve  (Wilms),  ui>on  the  ulnar 
nerve  (Lafargue^,  upon  the  posterior  tibial  uervo  (Dolbeau),  and  upon  the 
peroneal  nerve  (Virchow  and  Gutteridge). 

(4)  C*/sts  of  Nerves. —  We  have  seen  tliat  cystic  cavities  may  he  met 
with  in  fibromata  and  sarcomata,  but  eases  of  isolated  cyste  of  nerves  are 
rare;  one  wa**  observed  by  Beauchene,  in  1810,  a  cyst  ot  the  ulnar  nerve, 
and  one  by  Bertrand,  a  cyst  of  the  iticdiun  nerve.  Lockhart  Clarke  says 
that  there  is  in  the  Museum  ot"  St,  Georges  llospital,  London,  a  preimmtion 
of  a  cyst  of  the  me<lian  nerve. 

in.  Cancer  and  Epitheuoma  op  Xerves. — The  existence  of  primary  can- 
cer of  the  nerves,  rcgarde<l  as  fr<^|uent  by  authors  at  the  Ix^ginidng  of  this 
century,  is  itisputcd  at  the  present  day,  exce[it  in  the  case  of  tlnj  retina  and 
in  that  of  the  cj[ttie  tierve.  Foci*ster,  however,  iu'n>nling  to  Cornil  and  Ran- 
vier, has  observed  primary  careinomata  of  the  nerves,  which,  being  at  tii-st 
the  size  of  lentiles,  had  caused  by  their  development  the  complete  destruc- 
tion of  the  nerve. 

Secondary  cancer  is  met  with  quite  often;  it  has  Ix'en  well  studied  by 
Cornil.  The  invasion  of  the  nerve  is  eftected  in  two  ways:  (1)  By  direct 
propagation,  by  continuity;  and  (2)  By  tlie  formation  of  tumoi-s  UKire  ur 
less  distant  from  the  primary  cancer.  Tlie  Tumor?*  thus  fonnod  are  snjall  in 
size,  and  snmetiracH  multiple;  the  lesions  afted  the  neunlernnia,  the  i»erincu- 
riuni,  and  the  iicrve-fibreH,  Avhich  luay  be  ilestrinciL 

Cornil  hiis  especially  wtudieil  secondary  cancer  of  the  nerves  following  can- 
cer of  the  neck  nf  tln^  uterus  and  cancer  of  the  breast,  particularly  of  the 
scirrhous  form ;  he  has  also  observc*d  it  as  a  seq^uel  of  cuucer  of  the  retro 
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|ierit(>neal  glands.    He  bus  found  cniu^erouK  tumors  in  the  femoral,  the  sciatic, 
and  the  iutcTCtmtul  ultvos*,  and  in  those  of  the  brachial  plexus. 

Multiple  Neuromata. — There  may  occur  upon  the  nerves  multiple  tumors 
of  variable  structure  and  l>enign  natuix*,  wliicJi  are  designated  by  the  name 
of  multiple  neui-umata. 

Tbe  distribution  of  multiple  neuromata  varies  in  dilTereut  ca^^cs.  Lebert 
recognize**,  in  regard  to  this  |>oint,  three  varieties:  (1)  tumors  developing 
themselves  upon  several  points  of  the  same  nerve,  which  assumes  the  appear- 
ance of  a  chaplet,  or  upon  several  of  its  branches ;  (2)  tumors  seen  ujiou  tlie 
nerves  of  one  and  the  same  region ;  and  (3)  tumors  observed  ui>on  the  ner\  en 
of  very  ditfereiit  regions,  or  neuromata  of  general  multiplicity,  Lebert 
unites  the  first  two  varieties  under  the  name  of  neui-omata  of  focal  multi* 
plicity. 

1.  Xeuromata  of  Local  Miltiplicity. — (1)  Multiple  Nettmmnta  of  a  SingU 
Nerve. — Examples  of  these  are  rare;  Poinsot  has  collected  eleven  cases  in 
which  the  tumors  were  seated  upon  tlie  median  ner\'e  or  other  nerve  of  the 
arm  (A.  Jionnct,  Piorr}\  Koux),  up*in  the  sciatic  nerve  (Louis),  upon  the 
posterior  tibial  nerve  (l>upuytren,  ^  iin  der  By  I,  DollK'ttU,  Polaillon),  upon  the 
pneumogastric  nerve  (Sottas),  or  upon  the  great  splanchnic  nerve  {Lonstein). 

(2)  Multiple  Neuromata  uf  a  licijion. — These  have  been  esp€*cially  observed 
in  the  upper  extremities,  and  upon  the  cutaneous  filaments  ot  the  forearm  and 
the  hand  ;  such  wns  their  seat  in  the  cases  of  8tromeyer,  Kobert,  -lacnuaiT. 
Blasiurt  and  Volknmnn,  Bla-^^ius,  Lebourcq,  lluguier,  and  Xelaton.  E.  IIon)e 
met  with  them  upon  tbe  bi*achial  plexus;  LBuelongue  (of  Bordeaux)  u|>on 
tlie  median  and  ulnar  nerves  at  the  upper  part  of  the  forearm;  Gunsburg 
upon  the  bmnobes  of  tbe  sacral  plexus;  Virchow  ui>on  the  saphena  nen'es; 
and  lU'ineuelic  upon  the  intcreostals. 

Virebow  and  Poinsot  connect  with  this  variety  of  multiple  neuromata  the 
jilcxiform  neuronuxta  which  have  already  been  described. 

n.  Neuromata  of  General  Multiplicity. — In  this  variety,  the  tuinoPi 
may  be  met  with  in  different  regions  and  u{H^)n  various  nerves,  Cases  of  this 
kind  are  3'et  quite  mre  ;  Poinsot  has  been  able  to  collect  thirty-one.  This 
disease  is  not  a  nudiffimnt,  infectious  one,  and  the  tumors  are  of  a  benign 
nature.  They  have  Tx^en  most  fitKiuently  met  with  upcni  the  spbial  nenes 
at  the  Burface  of  the  Iwdy,  but  they  may  also  be  seated  u{K>n  the  craiiiul 
nervcH,  in  the  nerve  roots,  in  the  rninial  and  npinal  cavitit*«,  and,  finally,  up4m 
the  great  Hvmpathetic  ner\'es.  Multiple  neuromata  are  freaueutly  congeunal 
and  heredftary,  as  I  have  been  able  to  determine  in  several  members  of  one 
arnl  the  siune  family. 

Tlu'  structure  of  multiple  neuromata  varies:  These  tumors  are  most  often 
fibromata,  and  in  the  case  of  a  i>atient  under  my  obsen^at ion,  whose  case  will 
be  again  lelerred  to,  tliis  was  tiie  nature  of  the  growths. 

St/mptofus  of  3Itdtipl£  Neur&tnata. — Tliree  stages  should  be  recognized  in 
the  coui'se  of  these  lesions.  In  ihafirat^  which  may  be  of  very  long  duration 
if  the  tumors  are  congenital,  the  disease  is  unnoticetl;  it  does  not  manifest  ita 
presence  by  any  symptom,  though  sometimes  tingliugs  and  pains  f»rece<le  the 
ap]>earance  of  the  tumors.  In  the  second  stage,  the  tumors  apjiear.  and  may 
be  accompanied  by  dic^turbunces  of  sensibility  and  motility.  \\\  the  thn-d 
stage,  the  general  condition  becomes  woi-se,  and  death  Uia)'  suj.fervcne. 

Symptoms  of  Scvond  Stage^  or  Stage  of  Thtmorn. — Tumon*  are  seen  in  different 
parts  of  the  body,  upon  the  course  of  the  ner\'e  branches ;   they  present  a 
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variable  bulk,  and  are  not  generally  the  seat  of  any  pain.  In  other  cases 
there  occur  disturbances  of  sensibility  and  naotility.  These  have  been  sum- 
marized, so  to  speak,  in  a  case  under  my  care  for  the  past  two  years. 

A  man,  twentj-one  jears  old,  entered  the  Laennec  Hospital  during  my  service  of, 
June,  1880.     At  the  age  of  nine  years  it  had  been  noticed  that  he  had  upon  the 
upper  part  of  the  right  thigh  a  tumor  of  the  size  of  an  egg,  and  soon  other  very  small 
tumors  were  seen  upon  the  neck  and  thighs.     In  1879,  he  had,  without  any  known 
cause,  an  orchitis,  which  terminated  in  atrophy  of  the  testicle.     A  few  months  afler, 
the  tumor  of  the  thigh  having  increased,  it  was  removed.     It  was  considered  to  be  of  a 
fibro-plastic  nature ;    but  afterwards  was  recognized  as  having  for  its  origin  a  nerve- 
tumor  like  those  which  existed  in  great  number  upon  other  parts  of  the  body.    The  wound . 
caased  by  the  operation  healed,  but  the  disturbance  of  sensibility  and  motility  remained. 
It  was  at  this  period  that  I  saw  the  patient.     Fusiform  tumors  in  great  number  were 
found  along  the  course  of  the  nerves,  tumors  which  were  painless  and  mobile,  and 
which  occupied  the  thighs,  the  abdominal  wall,  the  upper  extremities,  the  neck,  the 
occipital  nerves,  the  face  at  the  mental  foramen,  etc.     Pressure  upon  these  tumors  pro- 
duced a  sensation  of  numbness  and  tingling. 

Similar  tumors  very  probably  existed  upon  the  deep  branches  and  in  the  spinal  cord. 
Indeed  the  patient  presented,  as  has  been  said,  disturbances  of  sensibility  and  motility, 
A  sensation  of  numbness  and  tingling  in  both  upper  and  lower  extremities.     Muscular 
psresis  was  also  observed,  and  at  the  same  time  Tcr}'  painful  cramps  and  contractures 
which  maintained  the  limbs  in  a  state  of  flexion.     There  was  also  atrophy  of  the  mus- 
cles.   These  symptoms  continued  more  than  three  months,  and  then  gradually  disap- 
ppared  under  the  influence  of  bromide  of  potassium,  in  the  dose  of  5  grammes  (gr.  Ixxv.) 
daily.     The  patient  was  able  to  work  for  a  year,  but  was  then  obliged  to  re-enter  the 
hospital  on  account  of  the  cramps  and  contracture ;  some  of  the  neuromata  had  acquired 
the  size  of  small  almonds,  and  had  become  painful ;  I  removed  them,  and  administered 
the  bromide  of  potassium.     All  the  symptoms  again  disappeared,  and  since  that  time 
the  patient  has  pursued  quite  a  laborious  occupation  in  the  hospital. 

On  the  other  hand,  I  have  observed  a  patient  who  has  had  for  a  long  time  small 
elongated  tumors  of  the  size  of  a  pea  along  the  course  of  the  nerves  in  difl^erent  regions, 
without  these  determining  any  symptom  ;  they  have  also  preserved  their  small  size. 

Symptoms  of  Uiird  Stage. — We  have  seen  that,  in  certain  cases,  multiple 
neuromata  are  not  accompanied  by  any  symptoms,  and  do  not  affect  me 
health ;  in  others,  on  the  contrary,  this  is  seriously  injured,  and  death  may 
supervene  .in  consequence  of  the  intensity  of  the  pains  and  of  the  disturb- 
ances of  nutrition.    I^oinsot  designates  this  period  as  that  of  wasting, 

.  There  is  another  complication  which  has  been  noted  in  several  cases,  in- 
cluding my  own ;  one  of  the  neuromata  undergoes  a  rapid  increase,  and  may 
become  a  fibro-plastic  or  sarcomatous  tumor.  Virchow  has  report^  a  case 
in  which  neuromata  of  the  upper  extremity  successively  experienced  this 
transformation,  ultimately  necessitating  amputation  of  the  arm.  It  must 
be  noted  that  in  several  cases,  as  in  that  of  my  patient,  the  principal  tumor 
has  been  seated  at  the  upper  part  of  the  thigh. 

Connection  op  the  Tttmor  with  tub  Nerve. — The  connections  of  the  tumor 
with  the  nerve  upon  which  it  is  seated  are  variable,  and  may  be  determined 
by  the  point  of  origin  of  the  neoplasm,  according  to  whether  it  arises  in  the 
neurilemma,  in  .the  perineurium,  or  in  the  intra-tascicular  comiective-tissue 
bandies. 

Virchow  eays  that  he  has  observed  independent,  hyperplastic  neuromata 
without  connection  with  the  neighboring  nerves ;  in  a  case  of  Lebourcq's,  the 
tumor  was  connected  to  the  nerve  by  a  pedicle ;  in  other  cases  it  has  simply 
touched  the  nerve. 

The  tumor  is  often  developed  in  the  thickness  of  the  nerve,  of  which  it 
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Beenis  to  be  a  n-gular  dilutatioiu  more  or  less  furtiforni ;  tlio  iierv<?  fibres  have 
then  an  arrangement  ^vhieh  varies  aeeonling  to  the  particular  case  (Lebert, 
Miehon,  Venieuil^;  they  may  be  8epunite<l  and  pushed  over  to  the  periiihory 
of  the  tumor  tor  which  tliey  fonn  an  envelope  (Velpeau,  Lanelongue),  There 
are  cases  iu  which  the  tumor  sccniB  to  be  spitted  upon  the  ner\-e ;  sometimes 
the  nerve  is  found  situated  in  a  groove  upon  the  tumor,  an  arrangement 
which  permits  the  nerve-trunk  to  be  readilv  dissectetl  out,  as  was  lUmc  by 
Duncan  and  Veli>eau  ;  sometimes  the  nerve  is  lost  in  the  midnt  of  the  mor- 
bid tiaaue,  as  in  u  tibixmia  of  the  median  nerve  reported  by  Wietfeldt ;  some- 
times, finally,  it  Ls  spix^ad  out  on  the  deep  surface  of  tlie  tumor  (Fom-aull). 

it  was  ui>on  these  relations  of  the  tumor  to  the  nerve,  that  Lebeit  based 
his  classitioation  of  neuromata  into  (1)  the  peripheral  neuroma  ;  (^2)  the  inter- 
fi.brillar  or  central  neuroma  ;  (3)  the  latei-al  neuroma  ;  and  (4)  the  iliagonal 
neuroma,  in  which  the  nerve  travei'ses  the  tumor,  no  longer  following  its 
long  axis,  as  in  the  central  neuroma,  but  pursuing  a  diagonal  course. 

What  is  the  state  of  the  nerve  l>elow  the  tumor?  l)oes  it  undet^  the 
Wallerian  degeneration  'i  The  hitter  probably  exists  when  the  continuity  of 
the  nerve  has  been  dentro^'cd,  as  in  ^\  ictfeldt's  mm.  But  in  many  instances 
there  has  been  fouiul  no  iilteration  of  the  nerve  beyond  the  tumor  (Vulpian); 
this  was  the  condition  in  Trelat  s  case,  and  in  my  own  case  of  multiple  neu- 
romata. ITouel  has  noticed  a  lengthening  of  nerve-trunks  which  have 
several  tumors  ui>on  their  course,  causing  them  to  pursue  a  serjientiue  track* 
analogous  tu  that  of  varicose  veins. 

Etiology  of  Neuromata  in  General. — Our  knowledge  of  the  etiology  of 
neuromata  and  of  nerve-tumors,  is  very  limited.  Accordmg  to  the  resc-arches 
of  Poinsot,  nenroniuta,  including  under  thi^i  name  all  tumors  of  nerves,  aiv 
more  frequent  in  men  than  iu  wunjeii.  They  are  met  witb  at  all  ages;  they 
nuiy  be  congenital  tir  may  occur  in  old  age;  they  are  most  t'reipient  in  men 
between  tlie  agc»s  of  t\\'ent^'  and  fifty  years,  and  m  women  between  the  ages 
of  ten  and  forty  years  (Poinsot). 

The  cause  of  the  development  of  these  tumors  is  most  often  unknown, 
except  in  the  ease  of  the  so-axlknl  traumatic  neuromata  (Smith) :  an  iitfiam- 
mation  of  the  adjoining  tissues  may  also  cause  the  pnxluction  of  a  tumor. 
Fuhrer,  cited  by  Virchow,  saw,  upon  a  limb  amputated  for  caries  of  the 
wrist,  a  neuroma  of  tlie  median  nerve,  seated  at  the  level  of  the  diseased 
part.. 

An  increase  in  the  size  of  the  nerves  has  been  noted  in  elephantiasis,  in 
myxadema  (Ilanrot),  and  in  lepros}'.  Brown-Sequanl  insists  upon  the  con- 
stant prestence,  in  leprous  subjects,  of  a  tumor  of  the  ulnar  ner\e,  but  Fou- 
cault  did  not  find  it  in  eight  fiutients  whom  he  examined. 

It  is  also  admitted  that  syphilitic  gunauata  may  form  upon  nerve-trunks. 
Lebourc4[  rejiorta  a  case  of  neuroma  which  dii*aptH.'ai\Ml  under  treatment  with 
iotlide  of  |>ot;isr*ium. 

Vircliow  di\ide8  neuromata  according  to  their  origiu  into  congenital^  trau- 
nuUic,  and  spontaneous  neuromata. 

Symptoms  of  Nkrve-Tumors. — Frequently'  the  tumor  is  developed  slowly 
without  giving  any  manifestations  of  its  presence,  and  is  only  discovered 
when  it  lias  i*eaclied  a  certain  wizc ;  in  other  cases  its  appearance  is  precedetl 
by  numbness  or  by  pain.  The  tumor  is  situatetl  over  the  course  of  a  nerve, 
and  is  more  or  less  remlily  detected  ncconling  to  the  «c*at  of  the  nerve  which 
it  occupies;  it  has  been  mentionctl  tlmt  the  nuiterficial  nerves  are  more  often 
affecte<i  than  others.  The  tumor  is  generally  oblong, ovoid, niunded, smooth, 
resisting,  and  witli  a  certain  elasticity.     Its  size  varies  very  much,  and  it 
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may  attain  considerable  dimensions — the  size  of  tho  iist,  for  example — but 
then  jiretiontts  some  truusforinutions ;  it  uo  longer  exhibite  the  t^ame  i*egular 
»hape,  nor  a  uniform  eonsistvtice.  The  tumor  i»  movable  in  a  plane  j»er- 
pendicular  to  the  direction  of  the  nerve,  without  change  of  the  color  of  the 
skin. 

Ppessnre  upon  tho  tumor,  wliich  \a  Konietimerf  painletw,  quite  often  deter- 
miues  numbncBs,  tingling,  and  [lains  which  are  at  times  violent.  Pressure 
<?xertetl  nnon  the  nerve  above  the  neun.)nia  permits*  the  latter  to  be  examinecl 
without  the  patient  experiencing  paui,  Spontajieoiii*  pain  appears  when  the 
tumor  hoA  aopiired  a  ccrtai?i  size ;  it  varies  in  its  cliaracter,  duration,  and 
intensity,  and  occurs  in  paroxysms  under  tho  inliueuce  of  atmospheric 
changes,  tho  heat  of  the  bed,  movements,  etc. 

Motility  may  be  attected  in  the  territory  of  tho  diseased  nerve ;  these  are 
muscular  twitchings,  cramps,  and  contraction.  Occasionally  all  the  muscles 
of  a  limb  are  affected  at  the  same  lime.  These  painful  pamxynms  have  been 
followed  by  general  convulsions,  and  in  one  case  the  parox^'sia  presented  the 
•characters  of  angina  pectoris  (Cayzengues). 

Generally,  neuromata  do  not  cause  nutritive  lesions  of  the  limb ;  we  have 
Men  above  that  there  is  no  degeneration  of  the  nerve  beyond  the  tumor. 

Diagnosis, — The  recognition  of  isolated  neuromata  may  present  some  diffi- 
culties ;  they  are  generally  fusiform,  and  seated  ujion  the  coui-se  of  a  nerve; 
<iuite  often  they  are  ax-companied  with  pain,  and  coniprt^sion  of  the  nerve 
al>ove  the  tumor  causes  the  pain  to  (lisappear.  A  neuroma  might  be  readily 
confouiidwl  with  :i  partial  fieri-neuritiii with,  inflammatory  neoplasia;  but  this 
is  seldom  met  with.  X  fibrous  tianor  is  indolent,  and  does  not  occupy  ex- 
sM?tly  the  course  of  a  nerve;  a  neuroma  could  hardly  be  confounded  with  an 
aneurism. 

If  the  tumor  be  deeply  placed,  the  diagnosis  may  be  impossible ;  such  was 
lierard's  trase,  iu  which  a  neuwiiia  of  the  phrenic  nerve  gave  rise  to  the 
symptoms  of  angina  pectoris. 

After  having  recognized  that  the  tumor  is  seated  upon  a  nerve,  it  is 
neoeeaary  to  inquire  what  is  its  nature,  but  tliis  is  most  often  imi>o88ible.  It 
will  be  seen  liereafter  how,  in  the  majority  of  cases,  a  neuroma  may  be  dis- 
tinguished from  a  painful  subcutanfon.'i  tutjtTrie. 

Fiexiform  juuroimtta  are  seen  at  birth,  or  during  early  life ;  they  have  a 
peculiar  appearance,  and  can  be  recognized  without  much  difficulty.  The 
«aTne  may  l>e  said  as  regards  the  diagufisis  o^  mtdtiple  neuromata.  Tliey  are 
to  Ixj  distinguished  from  the  small,  subcutancouH  fihromata  which  an*  met 
with  iu  rheuuiatic  patients,  and  which  arc  scattered  at  random,  or  collected 
an>und  the  articulations,  Sufjcutaneous  Upomatn  are  occasionally  multiple, 
small  hi  size,  and  symmetrical ;  but  the  shape  of  the  tumor  is  not  regular,  it 
often  mlheres  to  the  deep  8uriacc  of  the  skin,  and  does  not  fi>How  the  course 
of  the  nerves;  it  Ih  always  indolent.  The  diagnosis  from  the  sutjc}ftanrons 
nodules  caused  hj  the  presenre  of  the  ajsticcrcus  maybe  mmx;  difficult;  some- 
times there  are  found  uiwn  a  limb  several  small,  oblong,  movable,  indolent, 
subcutaneous  tumors,  which  might  be  mistaken  for  multiple  neuromata  of 
a  nerve  or  of  a  region.  In  ca.se  of  doubt,  it  would  be  j^roix^r  to  remove  one 
of  the  tumors,  when  the  preseoce  or  absence  of  a  eysticercus  would  decide 
the  diagnosis. 

Finally,  multiple  neuromata  must  not  be  confounded  with  the  tumors  of 
disseminated  cancer  of  the  skin. 

Prognosis. — The  ]yrognosis  of  neuromata  is  very  variable,  as  has  been  seen. 
Sometimes  it  is  favorable;  hi  other  cases  it  is  grave  on  account  of  the  iutea- 
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Bity  of  the  paiu»  which  they  determine,  or  of  the  modifications  wliich  one  of 
the  tumors  may  undergo.  In  multiple  neuromata,  the  progDoei«  is  generally 
serious. 

Treatment  of  XECROMAT.\.^This  may  be  divided  into  the  medical  and 
the  ftureical  treatment: — 

(1)  Jialical  Treatment, — This  has  but  little  effect  upon  tumors  of  nerves, 
except  in  the  caae  of  eypbilitic  gummata.  But  it  is  often  very  efficaciouB'  in 
relieving  the  symptoms  of  neuromata,  especially  the  pain.  ^This  ottej  de- 
pends u{K>n  the  general  state  of  the  patient,  wliether  arthritic,  malarial, 
fiy]thilitic,  or  neurotic,  and  an  appropnate  treatment  may  then  cause  it  to 
ilisa|iT>ear.  Ice  ha-s  heexx  employea  as  a  local  application,  and  antiphlogistics 
have  i)een  used ;  in  the  case  of  my  patient  with  multiple  neuromata,  I  olv 
tained  the  disapi»earancc  of  all  the  symptoms,  except  the  pres<?nee  of  the 
tumors  themselves,  by  giving  large  doses  of  bromide  of  potassium. 

(2)  Sxirqlcal  Treaivicnt. — This  is  indicated  when  medical  treatment  has 
faitef1,ana  is  directed  against  large,  tibrous  or  sarcH^niatous  tumors  of  nervet, 
or  aguiuHt  those  which  arc  the  seat  of  sharp,  insupportable  pain. 

The  imiK^i-tancc  of  the  ner\e  is  not  a  contra-indiciUion, particularly  as  in  a 
certain  number  of  cases  the  operation  has  been  followwl  by  a  re-establishnient, 
more  or  less  complete,  of  the  functions ;  the  existence  of  several  tumors  is 
not  always  a  eontra-indication.  Sometimes,  in  eases  of  multiple  neuroma, 
one,  two,  or  three  tumors  are  painful,  while  the  others  remain  indolent ;  the 

fainful  tumors  should  then  be  removed.    In  the  case  of  the  patient  of  whom 
have  already  spoken,  I  have  thus  performed  several  operations,  and  at  the 
present  time  he  enjoys  j^erfect  health. 

Operations  employed  for  Nervc-Tunwrs. — The  cauterization  of  ner\"es  and 
nerve-tumors,  practised  in  former  times,  and  recommended  anew  by  Legrand, 
in  1858,  is  almost  never  employed  at  the  present  time.  Recourse  may  be 
had  to  the  following  nroceduros; — 

(1)  Efiuckation. — \  irchow  divided  neuromata  into  complete  and  partial 
ncurtmiatji,  according  to  whether  all  or  part  of  the  nerve-tibres  were  impli- 
cated in  the  neuromatous  procest*.  In  tlie  jwrtial  neuromata,  the  tumor,  occu- 
pying only  a  j)ortion  of  tne  ncrvo-trunk,  may  be  removed  by  enucleation 
without  injuritig  the  healthy  part  of  the  nerve.  For  this  purpose,  the  tumor 
having  been  expnsetl,  its  cunnertions  with  (Ik*  nerve  are  examined,  then  the 
neurilemniH  which  covern  the  tuuior  is  imriwed,  and  an  attempt  is  made  to 
dissect  out  the  growth  from  the  nerve,  since  if  even  a  few  of  the  ner\-e-fas- 
ciculi  ai-e  uuinvolve<l,  it  18  desirable  to  preserve  them,  in  order  to  facilitate 
the  regeneration  of  the  nerve  and  the  re-e8tablishraent  of  its  functions  (Eoux, 
Vclpcau,  Jiickerstetli,  Leti^vant,  Lanelongue).  If  the  tumor  has  n  groove 
excuvutftl  iti  it,  which  incloses  the  iier\e,  the  opemtion  is  easy ;  it  is  the  sjimc 
if  the  case  is  one  of  lateral  or  pedunculatctl  tumor  (Voillcniier,  Lebourcq).  If 
it  is  possible,  there  should  bo  left  a  portion  of  the  nerve,  when  the  tumor  is 
non-nialignaut ;  but  if  it  is  a  sarcomatous  tumor,  for  example,  tlie  nerve  should 
be  resect-ed  at  a  higher  point. 

(2)  Extirpation. — This  is  the  operation  most  frequently  adopted ;  all  the 
diseased  portion  of  the  nerve  is  removed,  care  being  taken  to  make  the  first 
section  of  the  nerve  above  the  neuroma,  in  ortler  to  <liminish  the  pain  and 
reflex  phennrncna.  After  the  operation,  an  attempt  is  made  to  approximate 
the  ends  of  the  nerve  by  position  or  by  suture  (Nclaton,  Notta).  Extirj»a- 
tion  is  also  recommended  in  cases  of  plexiforni  neuroma. 

(3)  Neurotomy. — When  the  nerve  is  so  deeply  situated  that  it  cannot  be 
reached,  or  that  the  oj)eration  presents  too  many  dungens — or  even  if  several 
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tumors  are  seated  upon  the  same  uerve — section  of  the  nerve  above  the  tumop 
has  been  practised  in  several  cases,  in  order  to  cause  the  disappearance  of  the 
pain.  Resection  of  a  portion  of  the  nerve-trunk  has  also  bc^n  done  in  simi- 
lar cases,  instead  of  a  simple  neurotomy.  The  same  practice  has  been  advised 
in  cases  of  secondary  cancer  of  painful  and  inaccessible  nerves. 

(4)  ^l//i;?utoft'on.— Finally,  amputation  has  been  practised  in  cases  of  painful 
multiple  neuromata  of  one  and  the  same  region  (Smith),  In  cases  of  this 
kind,  Arloing  and  Tripier  prefer  multiple  and  associated  sections  of  the 
nerves,  made  at  the  root  of  the  limb.  In  a  case  cited  by  Virchow,  amputa- 
tion of  the  arm  was  resorted  to  for  multiple  nerve-tumors  which  were  thought 
to  be  of  a  fibro-plastic  nature,  but  which,  says  Virehow,  were  nothing  but 
neuromata. 

PADTPtrL  Subcutaneous  Tubbrclk. — Under  the  name  of  minful  subeuta- 
neons  tubercle,  there  has  been  described  since  the  time  of  William  Wood, 
who  made  the  first  serious  study  of  it,*  an  affection  characterized  by  the 
existence  of  a  small  subcutaneous  tumor,  of  which  the  principal  characteristic 
is  to  become  extremely  painful  under  the  influence  of  difl:erent  causes.  This 
affection  has  further  been  designated  under  the  names  of  irritable  tumor ^ 
ganglion,  painful  subcutaTUous  fibroma,  and  painful  neuroma  (Virchow). 

Tlie  nature  even  of  the  tumor  which  causes  the  painful  symptoms  is  vari- 
able, as  we  shall  see,  and  it  may  be  asked  whether  the  painful  subcutaneous 
tubercle  should  be  considered  and  described  as  a  distinct  disease,  or  whether 
the  symptoms  which  characterize  it  are  not  rather  accidental  phenomena, 
which  may  occur  to  complicate  the  evolution  of  different  tumors  more  or  less 
immediately  subcutaneous,  and  which  may  appear  under  the  influence  of 
causes  yet  unknown.  We  shall  limit  ourselves  to  proposing  this  question, 
the  solution  of  which  demands  special  researches  that  do  not  properly  belong- 
to  an  article  of  this  kind,  and  shall  then  pass  immediately  to  the  clinical 
stndy  of  this  affection,  and  to  an  exposition  of  the  different  views  which  have 
been  set  forth  as  to  its  pathological  anatomy  and  nature. 

Ikidogy, — ^Painful  subcutaneous  tubercle  is  particularly  observed  during 
adult  age,  from  thirty  to  fifty  years.  All  authors  remark  its  greater  frequency 
in  women,  and,  in  certain  cases,  the  coincidence  of  the  beginning  of  the  pains 
or  exacerbations  with  the  menstrual  period,  with  pregnancy,  or  with  the 
menopause — all  circumstances  which  mcrease  the  nervous  excitability — so 
that  Broca  was  able  to  say  that  it  was  the  patient  who  was  irritable  rather 
than  the  tumor.  As  to  traumatism,  frequently  invoked  by  patients  as  in  the 
case  of  all  tumors,  its  influence  is  doubtful ;  perhaps,  however,  it  contributes 
to  the  development  of  the  painful  sjrmptoms  by  irritating  a  tumor  which  has 
been  previously  indolent. 

As  a  local  cause,  the  seat  of  the  small  tumor  plays,  perhaps,  an  important 
I>art;  indeed,  we  shall  see  in  studying  the  pathological  anatomy  of  this  affec- 
tion, that  it  is  most  frequently  met  with  in  regions  where  the  skin  is  in  direct 
relation  with  the  bones  and  articulations. 

Symptoms. — Pain  and  tumor,  these  are  the  two  symptoms  of  this  affection ; 
but  they  are  not  ordinarily  developed  at  the  same  time.  Sometimes  it  is 
the  pain  which  shows  itself  before  any  tumor  is  appreciable ;  more  often 
the  tumor  appears  first,  and  only  becomes  pamful  after  a  loneer  or  shorter 
period,  either  in  consequence  of  a  traumatism,  or  spontaneously.  Tiie  di*- 
once  constituted,  there  is  observed  a  small  tumor,  which  seldom  exceeds 

^  Edinburgh  Medical  and  Surgical  Journal,  1812. 
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the  size  of  a  pea  or  beau,  subciitancous,  or  forming  more  or  lofts  a  part  of  tne 
<leep  surface  of  the  derm,  and  eouscqueutly  tnorc  or  les8  movable,  hard, 
6m<j<)th^  round,  and  aoc(U]i]»aiiieil  sometimeft  with  niodiHc-atioim  of  the  Bklii 
which  will  be  again  referred  to.  The  glit^htest  handling  of  this  tumor  pro- 
vokes an  explosion  of  painful,  neuralgia-like  paroxysms,  accompanied  with 
centrifugal  or  even  centripetal  irradiations,  and  liaving  an  intensity  and  vari- 
able duration  a<'f<tn]ing  to  the  partimlur  ease.  Stning  pressure  may,  on  the 
et)ntrary,  not  detorniiiie  painful  |>aroxysmH.  In  the  interval  of  these  parox- 
jrgms  all  tlie  painful  phenomena  generall}*  disajijiear. 

Pain  is  not  only  prtn^oked  by  the  examination  of  the  tumor,  and  by  the 
contact  and  friction  of  the  clotlie*?,  but  it  i«  tiirther  determined  b}- movements 
of  the  part,  or  by  muscular  contraction,  and  supervenes  even,  espeeially  when 
the  ati'ection  has  lasted  for  a  certain  time,  from  inappre<'iable  causes. 

Acconling  to  Bouchage,  who  reix)rts  in  his  thesis  a  minutely  analj^ze*!  case 
of  jminful  subcutaneous  tubercle,  thei-e  maybe  distinguished  two  varieties 
of  pain,  so  to  speak,  which  are  due,  the  one  to  tlie  general  sensibility,  which 
is  HUTca-seil  at  the  seat  of  the  tumor,  the  other  to  the  si)ecial  connections 
whidi  the  tumor  has  contracted  with  the  smooth  fibres  of  the  deep  surfa^-e 
of  the  derm  and  the  surrounding  small  nerve-filanient«.  After  a  sudden 
blow  u]tou  tliL'  tumor,  for  example,  the  tii-st  variety  shows  itself  by  au  imme- 
diate a!id  tempomry  pain,  and  tlie  secoiul  by  the  eharaeteristie  jiainful  parox- 
ysm which  is  delayed  a  few  momenta  after  the  excitation.  It  is  upon  this 
kind  of  incubation  of  the  painful  paroxysm,  that  the  author  has  babied  a  {latho- 
genic  theory  which  will  be  hereafter  explained. 

The  paroxysm  presents  great  variety  according  to  the  patient:  sometimes 
it  is  a  bearable  |)ain,  which  searcely  disturhn  tlic  [mtieut  u  few  minutes  from 
his  occupation;  sometimes  it  is  u  mure  acute  suiiering,  which  xa&y  last  several 
hours;  sometimes,  tiiially,  the  paroxysm  is  sufficiently  violent  to  provoke 
syncope,  or  to  be  acconipanie<i  liy  cpileptiJbmi  convulsions. 

In  a  eertjiin  iminber  of  cases  there  arc  noted,  at  t!ic  moment  of  the  paroxysm, 
changes,  of  which  some  atiect  the  tumor  itself,  and  some  the  skin  which 
covers  it.  As  rcgaixls  the  tumor,  there  has  been  noticed  a  kind  of  turges- 
cence,  or  an  increase  in  consistence,  and  a  greater  adherence  to  the  skin  (Bou- 
chage).  In  regard  to  the  skin,  it  is  congested  and  reddene<l,  according  to 
some  authors,  during  the  juiroxysni,  although  in  Bouchage's  ease  paleness 
replaced  at  this  moment  the  violet  color  which  it  had  in  the  intervals  between 
tbu  pains. 

Cour^f, — We  have  seen  that  the  tumor  in  most  cases  exist*  before  the  ap- 
pearance of  the  painful  panixysms.  This  period  of  painlessness  may  be  quite 
long,  and  may  hist  evun  for  several  years.  The  evolution  of  the  tumor  is 
always  extremely  slow,  and  we  know  that  its  size  does  not  exceetl  that  of  a 
pea  or  bean ;  at  tirst  subcutaneous,  it  ends  most  frequently  by  becoming  adhe- 
rent to  the  skin,  which  tlicn  sometimes  assumes  a  violet  color.  The  painful 
paroxysms  gencmlly  tullow  a  slowly  progressive  course,  and  have  no  tendency 
to  a  si:M'>ntancM)us  recovery ;  nevertheless,  in  exceptional  cases  they  have  beea 
found  to  become  milder,  and  to  disapi>ear  witliout  treatment,  at  the  same 
time  as  the  tumor.  In  this  connection  Windsor's  case  may  be  citixi,  in  which 
a  painful  tumor  of  the  forearm,  appearing  after  a  bleeding,  was  found  to  \ie 
formed  of  small,  hard  granules  inclosed  in  a  cystic  membrane.  Tlie  |iatieut 
was  fifty-nine  years  old,  and  Bouchago  regards  the  case  as  an  exam]ile  of  cre- 
taceous transformation  and  Rcgmentation  of  a  fibrous  tumor.  The  pain  always 
yields  U)  the  ablation  of  the  tumor,  but  in  certain  cases  may  contimie  for 
a  time  after  the  o]>erati»in,  and  only  disapi>ear  gradually.  Finally,  although 
these  tumoi's  do  nut,  properly  s]>cak.ing,  i-ccur,  yet  several  may  require  o]»er»- 
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tion  in  the  same  individual,  thougli  it  is  excejitional  to  observe  more  than 

one  at  a  time. 
■        This  aifection  has  no  direct  influence  upon  the  o:cneral  hcaltli,  but  it  is 
"    »cart*ely  ueccsBary  to  nay,  that  the  existence  of  violent,  trefjuent,  and  pn*- 

longe<l  paroxj'sras  necesearily  affects  nutrition,  and  causes  a  more  or  less  rapid 

enteeblement,  which,  again,  t'acilitateH  the  return  of  the  painful  crises. 

Pathological  Anatomy. — It  is  the  pathologioo-anatoraical  study  of  painful 
Hub(*utaneouri  tubercle,  which  may  give  rine  to  doubts  in  regard  to  its  ex- 
istence as  a  distinct  disease ;  in  opposition  to  analogous  clinical  features, 
indeed,  very  different  results  are  obtained  by  rnicrosoopioal  exumination ; 
tibroniata,  myomata,  angeiomata^  tit>ro-mxy<>nmta,  true  neuromata,  ehondro- 
mat«,  lipomata,  even  carcinoniata,  have,  duriritr  life,  caust^l  Hyiiiptoms  of 
the  affection  under  consideration.  Fibromata,  liowever,  according  to  most 
autho]-s,  constitute  the  majority  of  these  tumors. 

We  have  seen  that  painful  sulxutaneous  tumors  are  generally  single; 
their  seat  is  usually  in  the  subcutaneous  cellular  tissue,  esj>ecially  at  the 
points  where  the  skin  is  in  direct  relation  with  the  bones  and  articula- 
tions ;  the  regions  where  they  have  been  observed,  in  oixler  of  frequency,  ai*e 
the  legs,  face,  back,  fingers,  mammw,  and  scrotum.  But  their  origin  is  ni>t 
always  so  superficial;  in  Fock's  case,  the  tumor  was  imjtlanted  upon  the  peri- 
osteum of  the  tibia,  and  it  was  intra-articuhtr  in  twf»  cases  tif  BusLdis.  These 
tumors  never  reach  a  large  size;  they  are  onlinarily  not  larger  than  beans. 
We  have  seen  that  they  usually  become  adherent  to  the  skin  after  a  certain 
time.  Their  ehaf»e,  generally  roundetl,  and  their  external  appearance,  vary 
very  much  with  the  nature  of  the  tumor.  But  these  ditferenccs  are  oidy 
(listinctly  jipprceiuble  when  the  tumor  is  in  our  hands.  When  the  gn)wth 
is  a  fibroma  or  myoma,  the  surface  is  smooth  and  jiearlv,  the  consistence 
solid  and  elastic,  while  the  appearance  of  the  section  recalls  that  of  fibrous 
tumors  of  the  uterus.  The  histological  examination  shows  fibrous  element 
intersperse<l  with  nuelcl  an<l  a  few  fusiform,  fihnvplastic  bodies,  or  smooth 
muscular  fibres,  without  any  truce  nf  uerve-filainents  either  in  thu  limbs, 
ujion  the  surfacCj  or  in  the  interior  (Follin,  Lebert).  The  majority  of  these 
tumors  are,  as  it  were,  encysted  by  a  fibroHellular  envelope. 

But  while  admitting  the  existence  of  these  painful  fibromata,  it  cannot 
be  denied  tliat  true  neuromatii  may  occasion  the  same  symptoms  (Virchow). 
The  tumor  may  present  the  characters  of  the  tasciculated  neuroma  (Labbe 
and  Legros),  of  a  tibro-myxoma  incl<>siiu;  in  the  midst  of  its  stnuaa  myelinic 
nerve-fibres  (Ohandelux),  or  of  a  telaiigiectasic  iienronm  (Schuh);  or  it  may 
even  recall  the  structure  of  a  hypertrojihied  Paeiuian  corpuscle  (Axmann). 

Other  cutaneous  or  subcutaneous  tumors  have  also  occasioncHl  the  symi>- 
toms  of  painful  subcutaneous  tubercle;  I  need  only  cite  the  case  of  carcinoma 
of  the  skin  rciM)rte<l  by  Dupuj'tren  in  his  lectures,  and  two  very  interesting 
cases  of  Busch,  where  the  pain  was  delerruined  by  very  small,  true,  intra- 
articular chondroma ta  arising  soiue  ilistance  from  the  articular  cartilage  4)f  the 
femur  in  one  case,  and  from  one  of  the  jtliulanges  of  the  thumb  in  the  other. 
Histological  examination  showed  that  these  tumors  were  formed  of  pure 
hyaline  cartilage,  completely  deprived  of  nerves. 

Pathogenesis  and  Nature. — Tt  is  se<»n,  in  short,  that  the  relation  of  lesion  to 
symptom  is  not  yet  well  established  in  regard  to  this  iifieetion,  and  that  it  can- 
not, without  forcing  the  faets,  Ik*  admitted,  witti  Folliu,  that  the  tumor  of  true 
|>aiufu1  subcutaneous  tubi-rele  is  always  a  fibroma,  or  positively  distinguish- 
able from  neuroma,  of  wliieh  it  may  present  the  stnieture.  Tlie  opinion 
of  Broca  is  less  i>ositive;  this  auth{ir  thinks  that  every  subeutnueous  tumor 
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may  l>ecoiDe  irritable,  but  that  the  fibromata  are  so  dispone**]  more  than  hII 
others,  oil  account  ot*  their  harduesid,  which  irritates  the  tiiuall  nervous  fiUk 
ments  in  their  proximity.  It  would  apjHiar  that  in  the  actual  state  of  wieiiw 
it  is  ini{M>s.sib1e  to  be  more  dctiiiito  without  entering  the  field  of  hypotheeift. 
This  C31U  only  be  done  after  having  discovered  the  anatomical  rea*^on  why  one 
subcutaneous  tumor  is  painful  and  another  is  not. 

A«  to  the  mechanism  itself  of  the  pro<lnction  of  the  painful  paroxysm^ 
hyftotheses  only  have  Ix'en  advancetl  ujK>n  tlie  subject,  AVithout  Hpeuking  of 
exceptional  casee,  iu  which  true  neuromata  have  existed,  we  have  seen  that 
the  tumor  doea  not  present  any  trace  of  nerve^lementfi ;  the  cause  of  the  [>aiii 
must  then  be  sought  for  in  a  neighboring  compression  or  irritation,  of  wJiicL» 
unfortmiately,  there  is  no  anatomical  proof;  there  cannot,  obviously,  l»e  any 
invasion  of  the  nerve-fi  la  merits  by  the  tumor,  since  thii*  luus  been  in  all  case!>, 
except  Dupuytreu's,  a  l^enign  tumor,  which  is  consecutively  devclojied  by 
simply  pushin":  away  the  neighboring  rmrts.  The  general  condition  of  the 
patient  must  also  be  carefully  considered.  The  ingenious  hypothesis  of  liou- 
chage  uiion  the  {lathogenesis  of  the  painful  paroxysms  must  also  be  mentioned. 
Sustaining  himself  upon  tlie  fact  that,  in  the  cast*  which  he  studied,  the 
adherence  of  the  tumor  to  the  integument  was  stronger  at  the  moment  of  the 
paroxysms,  and  uj»on  the  change  in  color  of  the  skin,  which  then  became  i»ale 
in  place  of  remaining  violet;  and  relying  also  uj>on  the  existence  of  a  short 
I>eriod  of  "  incubation"  of  the  paroxysm,  this  author  attributes  it  to  the 
tfontraction  of  the  smooth  muscular  fibres  of  the  deep  surface  of  the  derm — 
a  contraction  slow  in  appearing  and  slow  in  disappearing,  like  the  paroxysm 
itself,  and  acting  by  pressing  the  tumor  against  the  uamelesa  uerve-fila- 
mcnte  which  surround  it 

Diagiiosis, — Careful  examination  of  the  painful  reeion  will  readily  enable 
the  small  tumor  to  be  discovered,  and  will  prevent  this  att'eetion  from  being 
confounded  with  neuralgia.  Most  frequently,  however,  the  patient  already* 
knows  of  the  tumor,  and  points  it  out  himself.  This  differential  diagntjsis 
is  evidently  impossible  in  the  exceptional  cases  in  which  \xi\v\  precedes  tlie 
tumor,  and  can  only  be  made  uiK>n  the  appearance  of  the  latter.  At  mo!<t, 
the  possibility  of  the  existence  of  this  attec^tion  might  be  foreseen  fi'oni  the 
seat  of  pain  beinjr  in  one  of  the  regions  which  we  have  pointed  out,  and  from 
the  alwence  of  atl  other  causes  ca[uible  of  explaining  it.  We  have  seen  that 
the  painful  subcutancHius  tubei-cle  ma3'  present  the  structure  of  a  neuroma^  and 
we  cannot  therefore  follow  Follin  in  discussing  the  diagnosis  of  tliese  two 
atiections,  which  may  be  blcndetl ;  it  is  evident  that  painful  sulx'u tampons 
tubercle  would  not  be  thought  of  in  cases  of  neuromata  presenting  thcm- 
selvcfl  with  their  ordinary  course  in  the  form  of  multiple  tumors  along  the 
know^n  track  of  a  nerve,  nearly  painless,  and  with  relatively  rapid  and  cc»n- 
siderable  development ;  let  us  add  that  neuromata  are  very  much  more  fre- 
quent in  men  than  in  women,  herein  ditl'ering  from  the  affection  which  we 
are  considering.  But  when  a  painful  subcutaneous  tulx»rclc  is  recognized,  it 
camiot  be  aflirineil  that  it  is  not  constituted  by  a  small,  isolatetl  neurtmia; 
indeed,  most  frequently  the  nature  of  the  tumor  nndei-  observation  Is  only 
known  after  removal  by  oj>eration,  unless  the  case  is  one  of  carcinoma  of  the 
skin,  for  example,  the  ulceration  and  course  of  which  do  not  leave  any  doubt. 

Pi'oguo»ii» — The  prognosis  is  dependent  upon  the  nature  of  the  turuor; 
that  is  to  say,  it  is  generally  favorable,  in  trie  sense  that  there  is  no  fear 
either  of  generaliziition  or  of  direct  alteration  of  the  general  liealth.  But,  on 
the  other  hand,  it  has  heen  seen  that  a  spontaneous  disapiK-arance  of  the  pahis 
Lb  not  to  be  counte<l  upon,  and  that,  on  the  contrary,  they  generally  coutinud 
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Increasing ;  it  ift  tbeu  iiccesisary  U>  'mtt'rfere  if  tliey  are  so  Revere  as  to  prevent 
the  patient  from  continuing  liis  occupation,  uud  tstill  more,  if  their  dui^tion 
and  frequency  threaten  to  impede  nutrition.  Moreover,  weaknefts  facilitating 
the  return  of  the  paroxysms,  tlie  situation  may,  indeed,  become  grave,  and 
may  terminate  in  a  true  cachexia  (irrituble  weakness). 

TrfatmciiU — The  therapeutic  indications  are,  perhaps,  the  only  points  well 
established  in  the  history  of  painful  subcutaneous  tubercle.  All  authors 
agree  in  recognizing  that  narcotics  are  powerless  to  cause  recoveiy,  and  con- 
sUtute  only  a  mlliHtive  medication  of  a  duration  nceessjirily  liniilcd,  on 
account  of  tlie  digestive  disturbances  cause<l  by  their  prolonged  eniployiuciit. 
If  the  [>aius  are  not  iutense,  the  j^aroxysms  niaj*  be  rendered  less  fi'e<[ucnt  by 
the  patient  wearing  a  proactive  covering^  as  recommondctl  by  the  authora  of 
the  Q>mpendiian  de  Chirurgie^  but  the  only  curative  treatment  is  ablation  of 
the  tumor,  which  is  ordinarily  followed  by  complete  recovery.  In  certain 
cases,  however,  the  pains  have  persisted  after  the  operation,  and  have  only 
naduall^*  disappeared.  Caustics  should  not  be  used  in  this  operation,  but 
tne  little  tumor  should  be  removed  with  cutting  instnmientfi;  in  no  case  has 
the  cicatrix  become  the  starting-point  of  new  |>uins. 


Tetanus. 

Dbfixition. — Tetanus  is  an  aflcctif»n  characterized  by  a  permanent  and 
painful  contraction  of  tlie  majority  of  the  voluntar)'  muscles,  wnich  habitually 
Wins  in  the  muscles  of  the  jaws  and  of  the  neck,  gradually  exteuds  to  the 
other  muscles,  and  is  accompanied  by  convulsive  paroxysms. 

Tetanus  may  be  traumatic  or  spontaneous  (tetanus  a  Jrigore^  rheumatic 
tetanus) ;  chronic^  acute^  or  subacute;  coiUinuous^  discontinuous^  or  intervu^leni; 
finally,  it  may  afiect  different  muscular  groups.  The  name  trisynus  is  given 
to  the  contraction  of  the  elevators  of  the  lower  jaw ;  opisthotonos  to  that  of 
the  extensors  of  the  neck,  trunk,  and  interior  extremities  (this  is  the  most 
frequent  variety)  j  anprosthotouos  to  that  of  the  fiexars ;  and  fimiHy,  plcu- 
rmolonos  to  that  form  which  is  constituted  by  the  contraction  of  the  muscles 
which  draw  the  vertebral  column  laterally  ;  this  last  variety  is  very  run:. 
Lastly,  tetanus  is  called  tonic  when  the  spa^^m  atfccta  all  the  voluntary  muscles 
(ToUin), 

Etiolouy  of  Tetanus. — All  traumatisms  in  all  conditions,  with  or  without 
wound,  may  be  complicated  by  tetanus.  It  must,  however,  be  recognized,  as 
it  ia  by  all  authors,  that  it  seems  to  8Uj>ervene  most  fixKj^uently  aft«r  contused 
■wounds  of  the  extremities,  feet  or  lum«ls,  of  the  scalp,  and,  gcnei'ally,  of  re- 
gions where  the  Pacinian  corpuscles  abound  (Gubler).  The  seat  of  the  wound 
toay  then  have  a  certain  iniiuetice  upon  the  production  of  tetanus,  but  the 
gravity  and  extent  of  the  wound  have  none.  Tetanus  ha>i  been  seen  to  occur 
tiler  subcutaneous  injections  of  sulphate  of  quinine,  or  dilatation  of  the  neck 
of  the  uterus  with  a  aptinge  tent,  as  well  u.h  after  the  most  gnivc  traumatisms. 
Ill  certain  cases,  however,  a  sufficient  canse  is  Ibund  in  the  wound  iUv]\\  to 
explain  the  production  of  the  malady ;  lesions  of  the  nerves,  a  foreign  hody 
inclosed  in  a  nerve,  painful  gnintilations,  or  a  cicatrix  including  a  nerve  ex- 
tremity. Most  fre(|ucntly  it  is  not  in  the  wound  itself  that  tlie  principal 
cause  of  tetanus  is  ti>  be  sought  for,  but  in  the  staitc  nf  the  patient  anil  in  the 
oouditions  by  which  he  ia  surrounded.  Age,  sex,  alcoholism,  and  even  the 
puerperal  state,  which  is  invoketl  by  Kome  authors,  ap^Kuir  to  be  without  in- 
fluence ;  it  is  not  the  same  as  regards  malaria,  which  seems  to  predispose  to 
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tetanus.  (Tntemiitteiit  fever  of  a  tetanic  form  has  even  Ijeen  described.)  Rncr 
especially  t*eernri  to  play  an  iiJiix)rtant  part,  tetanus  bcin^  luore  frequent  a!iU 
more  grave  among  negroes,  independently  of  climatic  mfluences.  Finally^ 
iiiheriUtnce.  was  invoked  in  a  case  of  Metzgor's.  But  the  most  important 
condition  ia  individual  }fred imposition ^  a  vague  cause  which  we  are  forced  to 
admit  in  view  of  the  dif*pix>ix)rtion  which  exists  between  the  numV>erofiu- 
fitaneefi  of  tetanus,  and  that  of  cases  which  unite  the  conditions  Ix-lieved  to 
lie  sutticient  to  jtrovoke  thin  nffection.  AVhen  we  shall  liave  mentioned  the 
condition  of  over-work,  and  that  of  moral  depression,  which  have  been  some- 
times invoked  with  prol>ability,  it  will  only  remain  for  us  to  speak  of  the 
SHrronndivg  rondiiiortsi  which  play  a  ver}*  important  part,  and  the  most  impor- 
tant of  which  is  cold.  Cold,  moist  cold,  and  especially  sudden  A-ariations  of 
tempeniture — which  explain  the  frefjuency  of  tetanus  in  certain  climates 
with  high  temperature,  Cayenne  for  example — are  occasional  cau.^es,  admitted 
by  all  authui-s,  wliich  may  be  suflicient  (tetanus  afrigore)^  but  which  are  not 
met  with  in  all  cases.  Nothing  is  more  convincing  than  the  case  cited  by 
Mirbeck,  of  that  American  infant  who  died  of  tetanus  four  days  after  having 
I'eceived,  full  upon  its  chest,  a  glass  of  iced  water,  being  in  a  sweat.  It  is 
through  tlic  inHiience  of  joint  causes,  cold  and  moral  dojiression,  ujx)n  the 
wounded  wIhj  remain  upon  a  battle  field  (the  battle  of  Bautzen,  for  example), 
that  tlic  ciildetuics  nf  tetatuis  which  ure  sometimes  observed  are  generally  ex- 
plained. Some  authors  a*luiit  the  nosnibility  of  coidngion^  of  voisoning^  as  in 
surgical  septica'niia.  lietoli  reports  the  case  of  slaves  who  died  of  tetanus 
after  having  eaten  the  desh  of  a  bull  which  had  |terished  from  this  atfection. 
This  latter  mode  of  transmission  is  admitted,  it  seems,  iu  certain  regioDs  of 
America. 

rATHOLoaiCAL  Anatomy. — The  lesions  characteristic  of  tetanus  have  been 
sacceesively  sought  for  in  the  spinal  cord  and  its  envelopes,  in  the  brain,  iu 
the  nervc»8  near  the  wound,  and  tinally,  in  the  muscles.  Ave  shall  briefly  }»aas 
in  review  the  prineijuil  ri'sulti?  of  the  autopsies  which  have  been  made,  and 
shall  see  what  ctniclusions  nuiy  thence  Ix;  (lerived. 

The  brain  is  genentlly  healthy  ;  there  have  been  described,  congestion  of  the 
meninges,  convolutions,  jM^ms,  tubcrculfi*  quadngeminjc,  and  cori»ora  striata, 
colloid  degeneration  of  a  part  of  the  cerebellum,  and,  in  one  case,  tumor  of  the 
cerebellum  (Jackson);  upon  the  whole,  nothing  constant.  The  wefiivgrji  of 
the  medulla  oblongata,  which  are  sometimoe  found  irritated  or  even  iailumed, 
are  more  often  normal. 

It  is  uiK:>a  the  spinal  cord  fhat  investigations  have  been  esi>ecially  concen- 
trated, and  it  is  also  here  that  lesions  iiave  been  most  frequently  found.  The 
facts  which  have  been  observed  may  be  arrange*!  in  three  classes.  In  the 
first  are  }»laccd  the  negative  cases,  where  the  spinal  cord  does  not  present 
an}-  change  after  ileath,  although  the  histological  examination  haabeeu  made 
b}' observers  of  unquestionable  authoritv  ;  in  the  second  class  are  the  ("ases 
where  only  a  sini|ilc  iivpcneniia  has  been  estublisluHl,  csj>ecially  marketl 
around  the  bulbar  nuclei  uf  the  cmnia!  nerves,  an»l  ai-ouud  the  canal  of  the 
ependyma  and  of  the  roots  of  the  nerves  going  to  the  injure<l  region.  Finally, 
the  third  class  iududes  the  positive  lesions:  nuclear  proliferation  in  the  retic- 
ular substance,  and  a  return  of  the  cellular  elements  to  the  embryonal  state, 
whether  b}'  mo<lification  of  the  prot<tplasm  or  by  degenei-ation  of  the  cells; 
plates  of  granular  dogenenition  of  Lockhart  Clarke,  which  are,  according 
to  Michaud,  foci  of  [)erivascnlur  exudation;  colloid  degeneration,  etc.;  in 
short,  mi/elitis,  moixjor  less  advanced,  ix^cujiying  especially  the  regions  of  The 
spinal  cord  in  which  congestion  has  been  noted  in  other  cases  (hy{H;racuto 
central  myelitis  of  Charcot  and  Micltaud). 
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As  peripheral  lesions  there  have  heen  found  a  certain  number  of  times  a 
reduesa  of  the  neurilemraa  of  the  nerves  which  correspond  to  the  wound,  and 
even  u  more  or  less  extended  ascending  neuritis^  p»erhaps  most  frequent  when 
the  tetanus  begins  at  the  wounded  part;  but  more  often  the  nerves  are 
normal,  like  the  miiscUa^  whieh  have  also  sometimes  presented  a  l>es;inning  of 
interfascicular  Bclen)sis  or  of  waxy  degeneration,  without  s})eaking  of  the 
effusions  of  blood  and  ruptures  due  to  their  excessive  contractions.  We  must 
mention  finally  the  casts  where  the  cause  of  the  tetanuH  has  been  evidently  a 
foreign  ho<ly  remaining  in  the  w^ound,  or  inclosed  in  the  nerve  itself,  as  in  the 
classical  case  of  Dupuytrt-n's  where  the  knot  of  a  whi|i-lash  was  found  in  the 
ulnar  nerve.  Lastly,  inflammatory  lesions  have  also  been  noted  in  the  great 
sympathetic. 

To  recapitulate :  The  most  frequent  lesions  are  those  of  the  spinal  cord,  but 
even  these  may  be  absent.  It  muat,  then,  be  admitted  that  the  anatomical 
condition  of  tetanus  ia  a  simple  irritation  of  the  nerve-elements,  perhaps  a 
slight  congestion,  which  leaves  no  traces  after  death,  but  which  may  termi- 
nate, if  it  is  prolonged,  in  a  jKirnmiiont  hypenemia,  a  consequence  and  not  a 
cause  of  the  exaggerated  activity  of  the  nerve-cells  (Vulnian) ;  with  still  more 
reason  should  the  deeper  lesions  that  we  have  descrihed  be  considered  as 
secondary.  \ 

Nature  and  Pathooetiesis;  Pathological  Physiology. — "What  is  the  na- 
ture of  tetanus?  Without  speakinjr  of  the  theory  of  Stutz  and  Martin  de 
Pedro,  who  locateil  tbe  disease  in  the  nmscular  apparatus — a  theory  which 
would  seem  very  difficult  to  maintain — all  authors  agree  in  considering  it  a 
pathological  retiex  condition,  with  exaggeration  of  the  activity  of  the  spinal 
cord.  But  when  these  vague  terms  are  set  aside,  the  aereement  is  soon 
broken,  and  there  are  almost  as  many  explanations  as  auttjors  in  regard  to 
the  nature  of  primary  peripheral  irritiition,  and  the  path  by  w  Inch  it  is  trans- 
mitted to  the  spiual  cord.  The  opinions  which  have  been  put  forth  may  be 
divided  into  two  classes,  one  admitting  an  alteration  of  the  blood  whicli 
directly  determines  the  exaggerated  activity  of  the  cord  (humoral  theory), 
while  the  other  finds  in  the  nerve-trunks  the  agent  which  receives  aiid  con- 
ducts the  initial  irritation  (nervous  theory).  We  shall  successively  set  forth 
these  two  theories. 

(1)  Humoral  Tlieory, — ^The  alteration  of  the  blood  which  is  considered  the 
determining  cause  of  tetanus,  has  been  compared  to  that  which  is  produced  b^' 
poisoning  with  strychnia,  or  to  that  which  produces  rheumatism,  the  deter- 
mination of  the  lesions  upon  the  spinal  corcU  rather  than  upon  tbe  articulations 
or  other  viscera,  belonging  therefore  to  an  individual  predisposition-  Others, 
seeking  for  the  origin  of  the  alteration  of  the  blooil,  have  ma<le  it  the  result 
of  a  partial  j^KiiHoning  from  the  wound,  or  of  an  uut<x;hthonouf^  septiciemia 
determined  by  the  sudden  suppression  of  the  functions  of  the  skin,  and  the 
passage  into  the  blood  of  its  excretory  products;  finally,  Trevisanello  supposes 
It  to  be  produced  by  a  specific  element,  making  tetanus  an  infectious  disease — 
an  opinion  against  which  may  be  advanced  the  negative  results  of  the  hiocu- 
lations  hithorto  practined.  Lidependently  of  the  mechanism  of  the  alteration 
of  the  blood,  there  have  been  invoked  in  favor  of  the  humoral  theory-,  the 
elevation  of  temjterature  analogous  to  that  of  septic  diseases,  but  not  constant ; 
the  epidemic  character  which  tetanus  may  assume,  and  which  may  result  from 
the  simultaneous  action  of  tlic  same  caust^s;  and,  finally,  the  existence  of  an 
intermittent  fever  of  tetanic  form.  At  all  events,  the  few  recoveries  unques- 
tionably due  to  neurotomy  and  to  the  ren^oval  of  cicatricial  coustrictioa  by 
incifiion,  show  that  this  theory  is  not  applicable  to  all  cases. 
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(2)  Nervous  Theory, — The  primary  irritation  haa  been  locatetl  in  the  mus- 
cloH  or  in  tlie  extremities  of  the  nerves  themselves.  Forbes  explains  it  by 
an  excess  in  the  production  ot'  creatin  and  lactic  acid  in  consequence  of  au 
exaggerated  muscular  degeneration,  which  is  itself  dej>endent  upon  an 
excessive  nervous  activity  which  he  leaves  unexplained.  The  advocates  of 
the  theory  of  the  primary  irritation  of  tlio  extremities  of  the  nerxes,  admit 
that  this  may  be  produced  in  the  wound  in  a  variable  and  often  undetermined 
manner,  and  they  have  to  sustain  them  a  certain  number  of  cases  where  this 
cause  is  unquestionable  (foreign  bodies,  defective  cicatrices),  and  where  the 
success  of  neurotomy,  of  amputation,  or  of  incision  of  a  cicatrix,  haa  dis- 
tinctly demonstrated  its  action. 

Whatever  may  be,  however,  the  theory  that  is  adopted,  in  view  of  the 
great  number  of  wounds  and  causes  of  chilling,  and  of  the  rarity  of  tetanus, 
we  are  obliged  to  consider  the  appearance  of  this  aflection  as  dependent  upon 
au  individual  predisposition,  impossible  to  ascertain  or  even  to  suspect  before- 
hand. 

The  irritation,  once  transmitted  to  the  spinal  cord  by  the  nerves  or  the 
vessels,  determines  there  an  increase  of  reflex  ftower,  which  betrays  itself 
only  secondarily  by  morphological  lesions  appreciable  by  our  means  of  ex- 
ploration. The  mechanism  of  this  increase  of  reflex  power  of  the  spinal 
cor<l  is  yet  disputed,  some  regarding  it  simp!  v  as  increasea  functioi^l  activity, 
while  by  others  it  is  thou^t  due  to  paralysis  of  the  moderator  centres  of 
reflex  action,  of  which  Vulpian  contests  tlie  existence,  or,  finally,  as  believed 
b^'  Ringer  and  Murrell,  to  a  diminution  of  the  resistance  of  the  spinal  cord, 
this  word  designating  a  force  which  tends  to  locate  j)eripheral  stimuli  in  a 
given  segment  of  the  cord,  and  to  regulate  the  nervous  discharge. 

This  excitation  of  the  spinal  cortf  is  manifested  clinically  by  two  sets  of 
symptoms,  the  one  constant — the  more  or  less  generalized  muscular  contrac- 
tion—and  the  other  inconstant  and  variable,  the  increased  teniperature,  as  to 
the  jiathogenesis  of  which  authors  have  expressed  ditferent  opinions.  Ita 
prmluction  has  been  attributed  to  asphyxia,  which  it  often  precedes  for  some 
time — to  the  presence  of  a  complication  which  is  not  met  with  in  every  case 
where  an  elevation  of  temperature  is  observed — and  to  a  septic  change  in  the 
blood,  in  favor  of  which  its  existence  is  an  argument,  A  view  more  attractive 
at  first  sight,  is  that  maintained  by  Muron,  which  exjdains  the  high  tem- 
peratures of  tetanus  by  the  heat  liberated  by  the  muscles  in  tonic  contraction; 
but,  apart  from  the  fact  that  a  genemliKcd  tetanus  may  not  be  accompanied 
by  an  elevation  of  tem[)eniture,  the  highest  tern i)ei:utu res  are  not  always  coin- 
cident with  the  paroxysms  in  the  same  patient,  and  are  not  proportional  in 
ditferent  patients  to  the  intensity  and  to  the  generalization  of  the  muscular 
contractions.  Finally,  this  hypothesis  does  not  explain  the  elevation  that  is 
sometimes  seen  after  death,  and  which  may,  according  to  Wunderlich  and 
Ley  den,  exceed  2.5^  C.  (4.5^  Fahr.). 

There  remains  a  view  which  seems  acceptable,  and  which  makes  the  in- 
crease of  temi>crature  depend  upon  tlie  exaggerated  spinal  activity'  itself, 
which  produces  it  by  accelerating  beyond  measure  the  interstitial  combos- 
tions;  these  may  in  certain  cases  maintain  the  impulse  which  is  given  to 
them,  so  to  speak,  and  may  continue  to  elevate  the  temperature  some  time 
after  death.  A  vory  useful  element  of  this  investigation  would  be  a  thorough 
knowledge  of  the  modifications  of  the  blood  and  urine  in  tetanic  {patients, 
of  which  nntbrtunately  very  little  is  yet  known. 

To  summarize :  tetanus  should  be  considered  as  a  pathological  reflex  state, 
liaving  for  its  point  of  origin  a  periphenil  irritation  of  undetermined  nature; 
for  its  actual  condition,  au  exaggerated  functional  activity  of  the  flpioftl 
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centres  without  any  special  lesion ;  and  for  its  effect,  muscular  contractions 
with  or  without  elevation  of  temperature. 

Symptoms  and  Couese. — Tetanus  reveals  itself  by  two  orders  of  symptoms 
of  very  difterent  importance — one  constant  and  necessary,  muscular  contrac- 
hon,  and  the  other  very  variable,  and  sometimes  entirely  absent,  devation  of 
imperature.  Let  us  first  study  these  symptoms  by  themselves,  with  the 
changes  of  pulse,  blood,  and  unne,  and  we  snail  afterwards  see  how  they  are 
combmed  and  modified,  so  as  to  constitute  the  different  varieties  of  the 
ilisease. 

The  muscidar  contraction  characteristic  of  tetanus,  is  a  perman^niy  ionic  con- 
vulsiony  with  paroxysms  ;  but  it  does  not,  at  the  first  onset,  present  itself  in 
this  form.    Each  group  of  muscles  contracts  at  first  in  an  intermittent  man- 
ner, at  the  moment  of  the  general  paroxysms  only,  and  is  completely  relaxed 
Ui  tiie  interval ;  then  the  contraction  beoomes  continuous,  with  an  increase  at 
tlie  moment  of  the  crises,  and  it  is  under  this  form  that  it  persists  the  longest; 
filially,  in  exceptionally  grave  cases,  the  tonic  contraction  may  be  so  energetic 
tl^t  the  crises  do  not  sensibly  influence  it.    When  recovery  is  about  to  occur, 
^^e  permanent  contractions  again  alternate  with  complete  remissions  before 
disappearing,  and,  finally,  show  themselves  only  with  voluntaiy  movements, 
-^t  tnis  period  of  decline  the  convulsions  are  less  easily  provoked  by  external 
^excitation,  and  do  not  continue  as  long  as  during  the  periods  of  the  disease's 
^Kacrease  and  height. 

The  temperature  may  remain  normal,  or  nearlv  so,  even  in  the  most  acute 
^^isses ;  when  it  is  elevated  it  has  no  defined  cycle,  and  may  present  all  varia- 
tions, without  necessary  relation  to  the  gravity  of  the  disease  and  the  in- 
l^^naity  or  generalization  of  the  muscular  contractions — without,  in  fine,  the 
^^oaxima  constantly  corresponding  to  the  paroxysms ;  the  evening  increase  is 
^Kiot  observed  as  in  most  acute  diseases.  These  restrictions  made,  it  must 
Vae  said  that,  in  very  acute  cases,  the  most  frequent  course  of  the  temperature 
i«  the  following:  It  is  at  the  outset  39°  C.  (102.2°  Fahr.)  in  the  axilla,  and 
'^ihe  increase  continues,  with  or  without  oscillations,  until  it  exceptionally 
^fc-eaches  (Wunderiich),  at  the  moment  of  death,  43°,  or  44.75°  C.  (109.4°  or 
3.12.5°  Fahr.);  the  temperature  may  sometimes  be  further  elevated  after 
^fleath,  and  the  same  observer  has  seen  it  reach  45.3°  C.  (113.5°  Fahr.)  in 
"Cheee  conditions.  In  other  ca^es,  on  the  contrary,  death  is  preceded  by  a 
lowering  of  the  temperature. 

The  m^ijications  of  the  pvlse  seem  to  correspond  more  exactly  with  the 
-^ixNuse  of  the  disease  and  with  the  paroxysms ;  from  80  to  120  in  mild  cases, 
^tthe  number  of  pulsations  may  be  increased  to  150  and  160  in  the  grave  cases ; 
^according  to  other  authors,  however,  the  curve  of  the  pulse  is  pretty  closely 
~^iarallel  to  that  of  the  temperature. 

Finally,  in  regard  to  the  modifications  of  the  urine  and  of  the  blood,  in  the 

^'^mtings  of  the  few  authors  who  have  studied  these,  there  are  found  only 

^contradictoiy  results ;  the  amount  of  urea,  for  example,  is  increased  according 

"^o  some,  and  diminished  according  to  others.    The  analysis  of  these  liquids 

^n  tetanic  patients  would  furnish,  iiowever,  an  important  foundation  for  the 

etady  of  the  patholo^cal  physiology  of  the  disease. 

General  Type  of  Thame  Symptoms. — In  the  first  fifteen  days  which  follow  the 
injury,  without  any  precursory  sign  on  the  part  of  the  wound — such  as  dry- 
uees,  bad  appearance,  or  arrest  of  cicatrization,  to  which  formerly  were  attri- 
buted some  importance — ^the  patient  is  seized  with  a  slight  trismus,  which 
still  permits  a  little  separation  of  the  jaws,  but  which  is  increased  if  we 
I  attempt  to  overcome  it,  and  which  is  accompanied  by  a  particular  aspect  of 
the  physiognomy,  by  a  look  of  contentment  of  which  the  exaggeration  con- 
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stitutcd  the  sardonic  lough.  The  next  day,  or  a  few  days  after,  the  trienm 
Ixjcomes  marked,  and  the  jaws  can  only  be  half  opened  between  the  paroxysms, 
which  come  nearer  together;  the  uiimcles  of  the  face  beof»me  involved^  and 

five  to  the  phyeiognomy  the  expression  of  the  risus  sardonicus^  of  which  we 
ave  just  8j>oken.  The  disease  is  established,  and  the  genendization  of  the 
contraction  is  brought  about,  in  a  nearly  determined  order ;  the  extengors  of 
the  neck  contract,  causing  an  embarnisKnient  of  the  movements  of  the  nucha, 
which  may  be  more  precocious,  and  which  may  constitute,  with  the  trismus, 
one  of  the  initial  symptoms ;  the  lower  limbs  become  stiff,  adducted  and  ex- 
tended ;  the  contraction  of  the  abdominal  muscles  hollows  and  hardens  the 
belly,  and  the  extensors  of  the  vertebnil  column  curve  it  more  or  less  back- 
wards, thus  j)r(.)ducing  opisthotonos.  The  upper  extremities  are  spared  in 
mild  cases,  but  invaded  more  or  less  rapidly  in  grave  eases;  the  spasm  is 
then  generalized,  except  as  to  the  diaphragm  and  muscles  of  the  larynx> 
upon  the  integrity  of  wlach  depends  the  life  of  the  patient. 

Besitleri  this  contrdciwii  of  the  muscles,  which  soon  becomes  continuous, 
and  is  already  |minful,  there  are  observed,  at  gradually  diminishing  intervals, 
vert/  painful  parox^ainSj  which  supervene  under  the  influence  of  tlie  least 
external  excitation,  or  even  without  appreciable  cause.  The  contraction  of 
the  muscles  already  attacked  is  iucixiased,  and  the  spasm  seizes  the  grou]^  still 
relaxed,  those  most  affected  remaining  contracteil,  while  the  others  rela[ise 
into  resolution  until  the  following  crisis;  the  patient  remains  silent,  or  utters 
inarticulate  groans,  and  sometimes  actual  cries. 

Fre<iuently  these  crises  are  accompanied  with  more  or  less  abundant  sweats 
ingSj  which  are  considereii  as  tavorable,  and  which  an  effort  is  made  to  pro- 
mote, as  we  shall  see  hereafter;  the  jmtient  onlinarily  takes  with  pleasure 
such  food  as  the  spasm  of  the  jaws  and  of  the  pharynx  permits  him  to  swallow 
between  the  crises.  Insomnia  and  constipation  are  habitual.  In  regard  to 
the  bladder,  there  is  frequently  observed  dyauria,  sometimes  complete  rtctok- 
tion  which  it  is  necessary  to  watch.  Cnfancoiis  a'Uptions  have  also  been 
described  in  some  cases,  but  are  probably  due  to  the  mecHcation  with  chloral 
or  opium.  The  intelligence  remains  habitually  perfect  until  the  end ;  delirium 
is  alwavs  a  very  grave  symptom,  and  often  coincides  with  a  high  temf>era- 
ture.  Death  is,  unfortunately,  the  too  frequent  termination  of  the  disease,  but 
recovery  is  also  possible;  we  shall  recur  again  to  these  modes  of  termination. 
Varieties, — The  form  which  we  have  descnbcd,  and  which  is  the  average 
type  of  traumatic  tetanus,  is  susceptible  of  numerous  modifications,  the  i*riu- 
cipal  of  which  constitute  varieties  of  tetanus  which  we  shall  successively 
study,  and  of  which  the  distinctive  characters  result  from  (1)  the  etiolog}', 

S2)  the  mode  of  onset,  (3)  the  degree  of  generalization,  and,  finaUy  (4)  Sbe 
luration  of  the  flisease. 

(IJ  In  accordance  with  the  etiology  of  the  affection,  there  may  be  distin- 
guiHiied  traumatic  tetanus  without  u'ounrf— consecutive  to  fractures,  luxatioas 
violent  contusions,  etc. — scarcely  distinct  trom  the  fonn  already  described, 
but  l>effinning  more  often  by  phenomena  referred  to  the  sejit  of  mjury,  aini 
oi^inanly  slower  and  more  benign;  and  spontaneous  tetanus  froin  cold 
(a  fj-igorc) — so-calletl  rheumatic  tetanus — the  onset  of  which  mav  be  either 
sudden  or  insidious.  This  may  be  preceiled  for  from  one  to  eight  days  by 
the  prodromes  of  febrile  disease,  malmsey  lassitude,  and  chills,  accomf»anie<l 
by  symptoms  which  should  arouse  the  surgeon's  attention — dysphagia,  ten- 
dency to  an  exaggerated  extension  of  the  limbs  and  of  the  trunk,  esjiecially 
at  night,  and  pains  along  the  spine.  The  beginning  of  the  contraction  occurs 
here  also  in  the  elevators  of  the  lower  jaw,  though  ft  has  been  sometimes 
obt^erved  in  the  lower  extremities  (liouchut);  otherwiw  the  course  of  this 
disease  diflers  iu  nothing  trom  that  of  traumatic  tetanus,  Lut  m  Europe, 
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contrazy  to  what  has  been  observed  in  warm  countries,  it  is  less  dangerous 
than  that  affection. 

There  remain  two  varieties  of  tetanus  of  special  etiology,  the  tetanus  of  the 
new-bom,  and  puerperal  tetanus.  Let  us  first  dismiss  the  latter,  which  pre- 
sents nothing  special;  it  is  a  traumatic  tetanus  consecutive  to  a  uterine 
woond,  as  it  IS  observed,  though  seldom,  after  traumatisms  of  the  non-gravid 
uterus — ablation  of  mucous  polypi,  dilatation  of  the  cervix,  etc. ;  perhaps 
we  should  take  into  consideration,  as  a  predisposing  cause,  the  physical  and 
moral  depression  which  especially  follow  abortion. 

In  regard  to  the  tetanus  of  the  new-bom  {trisynus  neonatorum  sive  nascentium, 
locked  jaw)j  its  nature  is  very  obscure,  and  even  its  existence  is  disputed 
since  the  labors  of  Parrot,  who  has  demonstrated  that,  in  our  climate  at  least, 
the  affection  which  had  been  described  by  previous  writers  under  this  name, 
was  only  a  form  of  eclampsia  due  to  unemic  brain-disease.    Its  symptoms, 
Moreover,  differ  from  those  of  true  tetanus ;  it  begins  about  the  end  of  the 
first  week  after  birth ;  the  child  is  restless,  cries,  and  vomits ;  its  dejections 
^re  greenish ;  its  facial  expression  pinched ;  and  its  lips  earthy ;  then  the 
^Jiasm  occurs,  at  first  upon  the  face,  next  at  the  nucha  and  at  the  back, 
^^ioanifesting  itself  by  cramps  and  clonic  convulsions  which  terminate  in  col- 
lapse ;  finally,  dysphagia  supervenes  and  the  child  dies  in  coma  or  during  a 
^^laroxysm.    It  is  possible,  however,  that  there  exists  in  warm  countries  a 
^roe  tetanus  of  the  new-bom,  depending  upon  the  umbilical  wound  or  upon 
"Shilling.     [According  to  Marion  Sims  and  P.  A.  Wilhite,  of  South  Carolma, 
^eiantts  nascentium  is  a  traumatic  afiection,  resulting  from  displacement  of 
^e  occipital  or  of  one  of  the  parietal  bones,  and  often  avoidable  by  changing 
^e  child's  position,  so  as  to  vary  the  point  of  pressure  as  it  lies  on  the  bed 
-«r  pillow.] 

(2)  The  mode  of  onset  permits  us  to  distinguish  two  very  important  varieties 
^f  tetanos,  that  which  begins  with  trismus,  and  which  we  have  described, 
and  that  which  begins  at  the  point  of  injury,  a  variety  which  Follin  dis- 
tinguishes from  tetanus  under  the  name  of  secondary  traumatic  spasms. 

The  d^ree  of  relative  frequency  of  these  two  modes  of  beginning  is  not  yet 
exactly  established,  but  at  present  there  is  a  tendency  to  admit  that  the  second 
is  more  frequent  than  the  old  authors  thought,  a  very  important  &ct  in 
T^ard  to  treatment.  The  onset  at  the  point  of  imuiy  does  not,  indeed,  always 
occnr  with  "a  sharp  shock  and  intense  pain  in  the  mjnred  limb,"  as  said  by 
Follin,  the  spasms  then  following  at  this  point  and  becoming  gradually  gen- 
eialized.  On  the  contrary,  in  3ie  majority  of  cases  of  traumatic  tetanus, 
the  pains  and  cramps  of  the  injured  limb  are  not  violent ;  their  existence 
may  be  overlooked  if  the  patient  is  not  carefully  questioned  upon  this  point, 
and  the  trismus  is  then  the  first  symptom  observed.  These  pains  at  the  point 
ofiryury  may  persist  during  the  whole  course  of  the  disease,  and  precede  the 
ciis^,  constituting  thus  ^  kind  of  tetanic  aura,  the  existence  of  which  is  the 
lOoBt  trustworthy  indication  for  neurotomy  or  for  amputation. 

When  the  onset  does  not  occur  at  the  seat  of  injury,  trismus  is  not  always 
^he  initial  phenomenon ;  it  was  entirely  absent  in  one  case,  and  in  another 
the  spasms  affected  the  depressors  of  the  jaw.  These  peculiarities  are  of  no 
inaportance,  but  it  is  not  so  with  the  primary  or  rapid  invasion  of  the  raus- 
<iles  of  the  pharynx,  which  constitutes  the  dysphagia  form  of  tetanus,  a  variety 
Of  very  erave  proraosis.  These  are  the  cases  that  Rose  would  have  described 
^O^der  the  name  or  hydrophobic  tetanus.  In  this  connection  may  be  mentioned 
Ik  case  published  under  that  title  by  Kirchhoff,'  a  case  which  was  somewhat 
^Xnnplex  on  account  of  the  lesions  of  the  corpus  striatum  found  at  the  autopsy, 

>  Berlin,  kiin.  Wochenachrilt,  1879,  No  25. 
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and  in  which  the  mere  sight  of  liquids  determined  a  paroxysm  of  opistho- 
tonos. 

In  reference  to  the  period  elapsed  since  the  reception  of  the  tmnniatism, 
the  time  of  onset  of  tetatms  may  vary  from  a  few  hours  to  several  weeks ; 
sometimes  it  occurs  only  after  the  cicatrization  of  the  wound.  The  course  of 
the  disease  is  generally  the  more  rapid  as  its  onset  has  been  more  precocious. 

(3)  With  rc'ganl  to  the  gentraltzatiov  of  tetanus^  the  invasion  of  tlie  muscles 
of  iuspimtion  is  of  capital  importance  as  regards  prognosis,  and  it  is  the  pre- 
cocity of  this  invasion  iu  the  dysphagic  form,  Mliich  constitutes  its  danger. 
Those  cases  must  also  be  noted,  in  which  the  spasm  remains  limited  to  iri^ 
mus,  with  or  without  slight  invasion  of  the  lower  extremities;  these  cases 
l)elong  to  the  slow  form^andi  conseriuently  are  usually  benign;  but  an  ex- 
aggerated confidence  is  to  be  guarded  against,  and  it  must  ne  remeraliered 
that  gcneralizaiion  is  always  ^yossiUe^  aud  tlhat  it  has  been  known  to  supen-ene 
and  prove  fatal  after  the  contraction  had  remained  for  several  weeks  confined 
to  the  jaw. 

(4)  With  regard  to  the  duration  of  tetanus,  a  rapid  form  and  a  stow  form. 
have  been  described,  the  first  being  always  fatal,  and  the  second  always  ending 
in  recovery,  according  to  some  authors,  no  matter  what  be  done — a  view 
which  seems  to  be  exaggerated,  and  which  will  be  hereafter  discussed  in  con- 
nection with  prognosis. 

The  slow  fonn^  or  chronic  tetanus — to  which  variety  belong  most  cases  of 
spontaneous  tetanus  met  with  in  our  climate,  and  those  in  which  the  onset 
occurs  a  long  time  after  the  injury — runs  it<s  course  in  two  months  at  most. 
The  contraction  may  invade  all  the  muscles  and  cause  death,  sometimes 
quite  suddenly,  but  more  often  the  termhmtion  is  favorable,  and  general- 
ization does  not  occur.  According  to  Kiissraaul  there  exists  an  abortive  teiamis^ 
characterized  by  its  long  duration,  the  mildness  of  the  tonic  contractions, 
their  extension  to  a  great  number  of  muscles,  and  the  absence  of  sudden 
shocks. 

The  rapid  fornix  which  includes  acute  and  hyperacute  tetanus,  ends  most 
frequently  in  death  in  the  course  of  a  few  hours  or  a  few  days.  Bardelebeu 
cites  the  case  of  a  negro  under  his  care,  who  died  from  tetanus  a  quarter  of 
an  hour  after  receiving  a  wound  of  the  thumb.  The  onset  is  generally  not 
tar  removed  fiT>ni  tlie  period  of  the  traumatism;  the  pharynx  and  larynx  are 
soon  invaded,  as  well  as  the  respiratory  muscles ;  and  the  nmscular  contrac- 
tions are  fix>m  the  start  permanent,  and  without  complete  remissions  between 
the  paroxysms,  which  are  very  near  together.  It  is  m  this  form  that  the  vio- 
lence of  the  contractions  may  determine  muscular  niptui-cs. 

Termination  of  Tetaxvs. — Death  is  the  most  fre<^uent  termination  of  teta- 
nus, especially  when  traumatic,  but  it  is  far  from  bemg  constant,  anil  cases  of 
cured  tetanus  abound  at  the  present  day  iu  medical  literature.  A  fatal  termi- 
nation may  be  anticipattnl  fi*oni  the  beginning,  when  the  couive  of  the  tetanus 
is  very  rapid,  and  when  the  first  spasms  are  very  violent;  death  then  occura 
during  the  first  four  or  five  days  of  the  disease-  In  cases  where  the  progreea 
of  the  disease  is  not  so  overwhelming,  the  approach  of  deatli  is  generally 
announced  by  the  elevated  temperature,  by  the  delirium,  and  by  the  frequency, 
smalbn^ss,  and  irregularity  of  the  pulse;  Imt  it  depends  e!*j>ecially  upon  the 
generalixation  of  the  contractions,  aud  iu  jiarticular  upon  the  invajsion  of  the 
respiratory  muscles,  and  perha[>s  of  the  heart.  The  most  frequent  cause  of 
death  in  tetanus  is,  in  fact,  rapid  or  slow  asphyxia.  Patients  with  tetanus 
may  die  from  puhuoiiary  inflammations  (Verncuil) — pneumonia  or  capillary 
bronchitis — which  cause  sudden  aud  ci»nsidorable  elevation  of  temi»eralure. 
Death  may  also  be  tlio  consequence  of  the  general  disturbance  of  uatritiou, 
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and  of  nervous  exhaustion,  fevored  no  doubt  by  the  difficulty  and  sometimes 
the  impossibility  of  sufficient  alimentation ;  finally,  it  may  also  be  due  to 
spasm  or  paralysis  of  the  heart;  it  seems  to  occur  very  seldom  without  the 
influence  of  some  complication. 

"When,  on  the  contrary,  recovery  is  going  to  take  place,  the  beginning  of  the 
disease  is  more  insidious  and  more  distant  from  the  date  of  injury,  the  trismus 
contmues  several  days  without  being  complicated  with  other  spasm,  and  the 
patient  presents  neither  anxiety  nor  elevation  of  temperature  ;  tne  contraction 
may,  in  mild  cases,  remain  limited  to  a  small  number  of  muscles,  as  we  have 
aeen;  if  generalization  does  occur,  it  does  not  continue  a  long  time;  the  vio- 
leDce  of  the  contractions  diminishes ;  the  muscular  groups  are  gradually  re- 
laxed ;  and  soon  spasm,  which  still  embarrasses  large  movements,  occurs  only 
at  the  moment  of  voluntary  contraction,  to  disappear  completely  ^Fter  a  period 
which  is  sometimes  of  considerable  length.     The  patient  now  enters  upon 
convalescence,  but  he  is  a  long  time  in  recovering,  and  only  slowly  regains 
hia  strength.    This  long  convalescence  demands  very  careful  watching,  since 
relapses  are  much  to  be  feared,  and  readily  supervene  under  the  influence  of 
cold.    We  have  seen  that  elevation  of  temperature  may  also  be  observed  in 
benign  cases ;  this  disappears  at  the  moment  of  recovery,  but  the  lowering 
of  temperature  is  not  always  a  favorable  sign,  since  it  has  been  seen  to  precede 
death. 

^  Diagnosis  of  Tetanus. — The  onset  of  tetanus  may  sometimes  not  be  recog- 
^Uzed,  to  the  great  disadvantage  of  the  patient,  and  the  initial  trismus  may  be 
Confounded  with  a  contraction  of  the  elevators  of  the  lower  jaw  consecutive 
to  an  inflammcUory  affection  of  the  alveoli,  teeth,  or  gums,  or  of  the  maxillary 
bonee  themselves,  and  the  stiffness  of  the  neck  which  accompanies  and  occa- 
sionally precedes  it  with  a,  rheumatic  torticollis.    This  error  may  be  avoided 
by  remembering  that  in  these  cases  the  efforts  which  are  made  to  overcome  the 
t^istance  of  the  muscles  does  not  determine,  as  in  tetanus,  painful  spasms  with 
tJaomentaiy  exaggeration  of  the  contraction.     The  converse  error  is  yet  much 
itiore  easily  avoided,  except  perhaps  in  cases  of  temporo-maxillary  arthritis^ 
'Which,  however,  a  methodicaf  exploration  of  the  region  ought  to  permit  to 
i>e  recognized.    Finally,  the  possible  existence,  although  T&re^  of  partial  tetania 
jform  cramp  must  be  borne  in  mind — a  kind  of  essential,  tonic  spasm  which 
is  especially  observed  in  the  territory  of  the  motor  branch  of  the  trifacial 
tierve  (masticatory  cramp  of  Romberg),  and  which  is  distinguished  by  the  long 
duration  and  harmlessness  of  its  symptoms. 

During  its  stationary  period,  the  remitting  stifiness  of  the  muscles,  the  pain- 
ful paroxysmal  spasms,  and  the  characteristic  aspect  of  the  physiognomy, 
ordinarily  render  the  diagnosis  of  tetanus  evident.    There  are,  however,  cer- 
tain affections  which  may,  occasionally,  lead  to  confusion.    I  shall  not  speak 
of  the  secondary  traumatic  spasms,  of  Follin,  which  are  only  cases  of  tetanus 
'be^nning  at  the  point  of  injury.    In  hydrophobia^  the  complete  muscular  reso- 
lution between  the  paroxysms,  the  wildness  of  the  eyes,  the  excitement  and 
terrified  expression  of  the  patient,  the  continual  thirst,  the  aversion  for  liquids, 
and  the  abundant  salivation,  sufficiently  characterize  the  disease,  and  if  a  few 
of  these  symptoms  may  be  exceptionally  met  with  in  tetanus,  and  may  justify, 
as  we  have  seen,  the  name  of  hydrophobic  tetanus,  the  confusion  is,  neverthe- 
less, only  theoretical,  and  may  be  readily  avoided,  cHnically,  by  study  of  the 
course  of  the  disease,  and  by  a  careful  analysis  of  the  symptoms.    The  mis- 
take, however,  seems  to  have  been  made,  and,  according  to  Brouardel,  we 
may  consider  as  examples  of  tetanus  the  cases  of  hydrophobia,  reported  by 
autnors,  in  which  the  symptoms  have  begun  within  24  or  48  hours  after  the 
bite.    Sabatier  cites  a  case  of  tetanus  consecutive  to  a  fracture  of  the  leg, 
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which  wa8  complicated  with  a  true  hyilronhobia,  and,  finally,  Girard'hw 
attempted  to  demonstrate  the  identity  of  the  two  diseases.  The  principal 
elements  of  diagnosis  are  the  much  longer  inonbation  in  hydrophobia,  vary- 
ing between  tliree  and  twelve  weeks,  and  the  complete  remissioa  of  the  con- 
traction in  the  intervals  between  the  hydrophobic  paroxysms. 

Spinal  meiiingitis  may  l»e  distinguished  by  the  cyclical  course  of  its  temp^ 
ratui-e,  and  by  the  different  type  of  it^  contractions,  soon  followed  by  para- 
lysis. It  seems  eipmlly  ditlicult  to  admit  a  jx>ssible  confusion  between  the 
tonic  spasms  of  tetiinua  and  the  clonic  convulsions  of  epilepsy^  which  are 
accompanied  by  a  complete  loss  of  consciousness.  The  much  more  rapid 
course  of  the  symptoms,  with  intervals  of  absolute  remission  if  the  poison 
has  been  taken  in  several  doses,  permita  the  recognition  of  poisoning  by  strych- 
nine. 

The  diagnosis  of  totanus  may  be  rendered  more  difficult  if  it  Is  compli- 
cated with  hjHerieal  phenomena^  which  more  or  less  distort  ita  usual  type ;  the 
fi^at  variability  in  the  manifestations  of  hysteria  do  not  permit  the  laying 
down  of  rules  for  diagnosis  ujion  this  subject.  It  will  be  the  part  of  the 
practitioner  to  endeavor  to  separate,  in  each  ease,  that  which  belongs  to  each 
of  these  two  diseases. 

The  diagnosis  of  tetanus  of  the  new-bom  from  unemic  brain-diBease  of 
tetanic  form,  has  not  yet  been  roferrcd  to,  but  we  have  seen  that  the  exist- 
ence of  true  tetanus  is  doubtful  in  these  conditions,  and  we  must  therefore 
wait  for  new  observations  upon  this  point. 

Finally,  ought  tetanus  to  l>e  distintruished  from  tetany  {intermittent  tetanus^ 
contraction  of  the  extremities^ ;  or  should  this,  as  it  is  by  some  authors,  be  con- 
8idere<l  one  and  the  same  disease  with  spontancouH  tetjinus?  The  mild  cases, 
in  which  the  contraction,  being  frankly  intermittent  and  bron^jht  back  by 
compression  of  the  limb,  is  limited  to  the  extremities,  seem  evidently  quite 
distinct.  But  there  are  grave  cases,  where  the  contraction  is  genemhzed, 
and  where  the  disease  may  become  fatal.  Although  the  mode  oi  onset,  the 
course  of  the  contraction — which  goes  from  the  extremities  to  the  trunk — 
and  the  possibility  of  causing  it  by  compression  of  the  limine  (characters  indi- 
cated by  Trousseau),  mny  permit  the  recognition  of  tetany,  yet  the  existence 
of  this  grave  form  tends  to  affirm  the  physiological  relationship,  if  I  may 
venture  so  to  speak,  of  these  two  clinically  distinct  affections. 

pROGNoais. — From  what  has  been  said  above,  it  results  that  tetanus  is  a 
very  grave  disease,  and  that  death  is  always  to  be  feared,  even  in  the  forms 
apparently  the  most  benign ;  but  its  prognosis  is  far  from  being  fatal.  It  is 
a  httle  leys  grave  in  cases  of  spontaneous  tetanus  and  traumatic  tetanus  with- 
out wound,  and  in  those  which  Ijegin  a  long  time  after  the  traumatism.  The 
gravity  of  the  traumatism  itself,  does  not  seem  to  have  any  intluence  uix)a 
that  of  tetanus.  The  cases  in  which  the  onset  is  by  trismus,  are  more  grave 
than  those  in  which  pains  and  eentrijwtal  convulsions  are  observed  in  the 
injured  limb ;  at  least  the  hitter  are  nmch  more  accessible  to  active  interven- 
tion. Finally,  much  imnoi-tance  has  been  attached  to  the  duration  of  the 
disease;  it  is  true  that  tne  slow  fonns  are  less  grave,  but  we  have  seen  that 
death  may  yet  occur  at  the  end  of  several  weeks. 

It  is  important  to  inquire  what  may  be  the  influence  of  treatment  upon 
the  t^ermination  of  tetanus.  Must  we  maintain  the  absolute  distinction  mto 
two  forms,  the  one  acute,  inevitably  mortal,  and  the  other  chronic,  which 
recovers  by  itself,  and  in  which  the  sole  part  of  therapeutics  is  to  ]»reveDt 
death  by  asphyxia  and  give  the  patient  ease?    I  believe  it  more  correct  to 
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fiwith  Richelot,  setting  aside  the  overwhelming  (^/o?«froya?*/)forTnB,  which 
beyond  the  resourees  of  art,  that  the  at^ute  foniis  have  never  been 
ilii'ectly  cured,  but  that  tt-eatinent  may  make  chronic  some  cases  of  tetanus 
w^hich  have  begun  as  acute,  and  may  stop  generalization  and  death  in  some 
cases  in  which  they  would  occur,  if  the  disease  were  abandoned  to  itself. 

Treatment  of  Tetanfs. — Without  affirming,  as  does  Rose,  that  tetanus 
may  always  be  attributed  to  a  mistuke  made  in  the  treatment,  it  is  evident 
that  its  development  can  but  be  favored  by  cold  and  by  unseasonable  irritation 
of  wounds,  and  that  the  removal  of  these  causes  should  enter  into  thepreiVTi- 
tive  treatment  of  tetanus. 

A  question  more  grave  is  that  of  preventive  amputation^  proposed  by  some 
authors  when  tetanus  occurs  in  successive  cases.  The  majority  of  surgeons 
reject  the  opemtion  when  the  traumatism  itself  does  not  indicate  it,  but  they 
admit  that  t!ie  existence  of  an  epideiuic  of  tetanus  may  inotine  the  balance  in 
favor  of  amputation  in  doubtful  cases.  I  mention  here,  in  order  not  to  havo 
to  recur  to  them,  the  accessory  means  employed  for  special  indications :  the 
wedge  of  wood  for  separatiuif  the  teeth — useless,  since  the  space  situated 
between  the  last  molara  atul  the  coronoid  process  of  the  inferior  maxillary 
hone  always  penuits  the  passage  of  un  a>sojihageal  tube,  which  may  also  be 
introduced  through  the  nasal  fossae  (but  it  must  be  remembered  that  au 
irritation  of  the  larynx  may  cause  spasm  and  sudden  death);  nutritious  ene- 
niata  when  alimentation  by  the  mouth  is  not  possible;  purgatives  from 
time  to  time;  cathetenzation  in  case  of  retention  of  urine;  and,  finall}', 
tracheotomy,  which  is  indicated  in  case  asphyxia  through  spasm  of  the 
glottis  constitutes  the  princi]>al  danger. 

The  innumerable  methods  w'hich  have  been  extolled  as  curative  measures 
for  tetanus  may  be  arranged,  as  is  ilonc  by  Kichelot,  in  three  classes, accord- 
ing as  they  endeavor  to  suppress  the  itaitial  irritation,  to  modify  the  state  of 
the  nerve-centres,  or  to  diivctly  check  the  muscular  contraction.  In  the  first 
rank  should  be  placed  tiie  sarronndinq  conditions^  which,  according  to  Renzi, 
constitute  a  sufficient  treatment.  The  Italian  surgeon  places  patient*  with 
tetanus  in  au  isolated,  dark,  and  well-warmed  room,  where  they  remain  in 
silence  and  the  most  absolute  quietness.  Without  being  as  exclusive  as  he 
is,  it  must  be  acknowledged  that  these  precautious  are  valuable  adjtivanta 
to  other  means  of  treatment,  and  that  they  should  be  employed  whenever  it  ie 
possible.  In  order  to  maintain  around  the  patients  a  warm  and  even  tempe- 
rature, it  is  important  at  least  to  cover  them  with  an  eider-down  quilt.  These 
precautions  will  prevent  the  external  excitations  which  determine  most  of 
the  fiaroxysms. 

But  it  18  necessary  to  endeavor  to  overcome  the  cause  itself  of  tetanus,  the 
peripheral  irritation  which  has  been  its  point  of  origin.  Such  is  the  object 
of  local  treatment^  the  only  rational  means  of  arresting  the  malady  at  its  be- 
ginning. The  surgeon  must  in<juire  if  thei-e  be  not  some  evident,  local  cause 
of  irritation,  painthl  trnmulations  which  can  be  cauterized,  or  a  too  sensitive 
cicatrix  which  shouli  be  destroyed  with  the  bistoury  or  caustics.  Apart 
from  these  indications,  we  must  confine  ourselves  to  an  infrequent  but  very 
careful  dressing  of  the  wound,  and  not  irritate  it  with  blieters  or  ether  spray. 
If  this  simple  treatment,  in  connection  with  internal  medication,  which  we 
shall  study  presently,  does  not  cause  a  rapid  amelioration  of  the  symptoms,  it 
becomes  necessary  to  adopt  more  active  measures,  and  to  choose  between 
amputation,  neurotomy,  and  nerve-elongation  or  nerve-stretching. 

Amputation  is  only  admissible  wdien  it  would  be  justifiable  even  without 
the  complication  of  tetanus;  at  the  present  time  it  is  known  that  au  amputa< 
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tion,  duriug  the  height  of  this  disease,  has  uot  the  dangers  which  nught 
theoretically  seem  connected  with  it. 

Neurotomy,  the  efficacy  of  which  has  been  made  unquestionable  by  the  in- 
stantaneous amelioration  and  rapid  recover}'  which  have  followed  it  in  some 
cases,  has  the  inconvenience  of  always  leaving  as  a  result  a  more  or  less  com- 
plete paralysis,  notwithstanding  the  possible  roH?stablishment  of  the  nervous 
functions  by  regenenition,  or  through  eollatei-al  channels.  It  is  eripecially  ^^ 
iiirlieated  when  the  spasms  begin  near  the  seat  of  injurj%  before  their  gentv^J 
ralization  ;  but  it  may  still  contribute  much  to  recovery  when  generalization  ^^ 
has  occurred,  by  removing  the  cause  which  keep  up  the  spinal  irritation.  The 
choice,  of  the  nerve  to  Ik*  cut,  ih  detenuined  by  tlie  surge^m's  knowledge  of 
anatomy,  by  the  pain  upon  pressure,  and,  when  this  83'mptom  exists,  by  the 
course  of  the  tetauic  aura,  which  then  constitutes  the  most  pi^ecisc  indication 
for  the  operation.  The  operation  sliould  be  done  as  soon  as  possible,  and  at  a 
greater  distance  from  the  wound  as  it  is  more  delayed,  on  account  of  the  pos- 
sible development  of  an  ascending  neuritis.  The  incision  should  be  HUiall, 
and  should  be  dressed  with  care,  so  as  not  to  create  a  new  cause  of  irritation. 
Pobjnenroiomy  has  the  inconvenience  of  increasing  the  traumatism,  and  of 
leaving  as  a  result  a  too  great  infirmity.  I  shall  refer  to  this  jK)iat  again 
in  connection  with  the  operations  which  are  pmctised  upon  nerves,  1 

Together  with  neurot*)my  are  to  be  considered  the  crushiugand  elongation       I 
of  nerves,  which  are  indicated  by  the  same  conditions.    The  crushing  of 
nerves  acts  also  in  interrupting  the  nervous  current ;  it  has,  perhaps,  the  iu- 
convenience  of  being  less  certain,  but  the  persistence  of  the  neurilemma 
rendciis  more  constant  and  more  rapid  the  regeneration  of  the  ncrve-trunk?i. 

Finally,  the  opemtion  of  elongntion  or  strelching^  which  only  momentarily 
interrupts  the  conductibility  of  the  nerves,  has  the  great  advantage  of  not 
leavmg  atUr  it  persistent  paralysis;  this  more  easily  permits  the  surgeon,  in 
the  absence  of  precise  indications,  to  operate  upon  several  nerves  of  a  limb, 
or  even  \i\k>x\  all,  which  certain  writers  have  laid  down  as  a  rule.  Already 
several  cases  of  nerve-elongation  in  tetanus,  followed  by  recovery,  have  l»eea 
reported.  K  its  efficacy  were  demonstrated,  it  would  be  preferable  to  both 
division  and  crushing  of  nerves. 

The  internal  medication  intended  to  modify  the  condition  of  the  nerve- 
centres  should  always  be  associated  with  the  local  treatment.  Considering 
spina!  congestion  as  the  cause  of  the  symyitoras,  antiphlogistic,  coutru-stimu- 
lating,  and  alterative  remedies  have  been  recommended,  with  the  application 
of  revulsives  along  the  spine.  Labbee  refers  to  a  patient  of  Lisfrauc's,  who 
recovered  after  19  bleedings  and  the  application  of  772  leeches.  This  method 
may  be  of  service,  employed  in  more  moderate  measure,  in  some  cases. 
Among  remedies  which  have  been  especially  resorted  to  in  tetanus  must  be 
mentioned  chloral  and  opium. 

Chloral^  though  indicated  by  its  physiological  properties  and  its  special 
action  upon  the  retlcx  function  of  tlie  spinal  cord,  has  never  arrested  the  dis- 
ease, as  has  nouroloniy,  for  example,  and  does  not  prevent  its  ofi'ensive  recur- 
rences; but  it  quiets  the  spasms  in  an  unquestionaole  manner,  and,  if  it  has 
often  failecl,  perhaps  because  local  treatment  and  the  maintenance  of  good 
surrounding  conditions  have  been  neglected,  nothing  pmves  that  some  cases 
of  tetanus  which  have  remained  local  with  chloral  would  not  have  bec*^me 
generalized  without  it.  Li  every  case  it  is  a  very  useful  adjuvant,  which 
gives  the  patient  comfort,  and  j^>ermit^  the  disease  to  run  its  course  without 
mortid  accident.  Nevertheless,  it  does  not  always  prevent  death  from 
occurring  by  nervous  exhaustion,  notwithstanding  the  looalization  of  tlis 
spasms;  perhaps  even  some  deaths  which  have  taken  place  in  collapse  may 
have  been  due  to  its  use  in  too  large  4uantitic*s.     It  may  be  administered  by 
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me  mouth  or  bj  the  rectum,  or  may  be  introduced  directly  into  the  veius. 
Administrutiou  by  the  mouth  should  be  jireferred,  as  long  as  it  ia  j^ossible 
and  sufficient,  and  we  shoidd  alwavH  Ix'gin  iu  this  wny.  Chloral  should 
be  given  by  gminines  until  muscular  relaxation  and  &lceji  are  obtained,  and 
ita  action  should  be  kept  ui>  with  care  for  quite*  n  long  time,  only  j^rmitting 
the  patient  to  awake  in  order  to  take  food.  The  time  during  which  this 
mode  of  treatment  should  be  employed,  is  a  matter  for  experiment,  varying 
in  each  case.  It  may  be  naid,  liowever,  that  chloral  has  been  administered 
more  than  a  mouth  without  producing  gastro-enteritis.  There  are  some 
patients,  however,  in  whom  this  medicine  determines  vomiting ;  then,  as 
when  dj'sphagia  is  very  marked,  it  is  necessary  to  give  the  drug  by  the 
rectum  in  the  siime  doses.  It  is  only  when  administration  by  the  mouth  or 
rectum  is  not  lx>nie,  or  when  the  effect  is  not  sutHciuut  notwithstanding  the 
use  of  quite  large  doses,  that  another  plan  may  be  resorted  to — intra- venous 
iniectiou^-chloral  being  too  caustic  to  oe  employed  with  advantage  hvpoder- 
mically.  Pai'ticularly  extolled  by  Or6,  of  Bordeaux,  intra-venous  injections 
of  chloral  are  advised  by  surgeons  of  authoritv.  Tlio  action  of  chloral  used 
in  this  way  is  more  rapid  and  more  durable  than  when  employed  otheinvise. 
It  has  been  objected  to  this  method,  that  it  exposes  to  accidents,  and  espe- 
cially to  the  formation  of  clots,  but  these  may  be  avoided  by  being  very 
careiul  in  performing  tlie  operation.  Ore  advises  the  enqtloyment  of  a  very 
slender  trocar  and  a  syringe  with  well-graduate*!  piston,  provided  with  a  fine 
strainer,  in  order  to  arrest  little  foreign  bodies;  the  vein  must  be  opened  by 
a  direct  puncture,  after  having  been  made  prominent  by  a  circular  liirature 
placed  around  the  limb;  the  trocar  is  next  withdrawn;  the  syringe  is  adjusted 
to  the  cauula,  aft^r  a  few  droj>s  of  blo<jd  have  flowed;  and  a  solution  con- 
taining 9  gmmimes  (gr,  cxl)  of  cliloral  in  10  gninmies  (tjii^)  of  water,  with  a 
few  drops  of  a  ten-per-cent.  solution  of  carbotiatc  of  sodium  is  slowly  thrown 
into  the  vein.  Eight  grammes  (t^ij)  of  the  solution  may  be  injected  each 
time,  if  there  is  no  accident,  and  one  or  two  injections  at  most  are  given 
in  the  24  hours.  An  induction  battery  should  be  at  hand,  in  case  of  syncope. 
Opium^  morphiay  and  lamlamtm  begin  by  congesting  the  spinal  cord,  and 
have  no  etiect  against  tetanus  except  in  very  large  doses,  at  the  price  of  serious 
digestive  disturbances.  Tlierefore,  aecorcling  to  some  authoi*s,  they  should 
be  absolutely  banished  from  the  tlierapeuties  of  tetanus;  others,  on  the  con- 
trary, recommend  them  when  chloml  does  not  succeed.  There  are,  further, 
extolled  as  remedies  against  tetanus,  with  the  object  of  modifying  the  nerve 
centres,  a  liostof  medicines,  of  which  I  shall  only  name  the  chief:  Belladonna 
and  atropiay  which  lessen  congestion  of  the  nerve-centres,  and  may  serve  as 
adjuvants  to  a  more  active  niefliod  ;  Erfjot^  which  indeed  acts  upon  the  vessels 
of  the  spinal  cord,  but  may  determine  gangrene  ;  Calabar  bean  and  its  alkaloid 
eserina — 1  to  -i  milligrammes  (gr.  A  to  ^j)  by  subcutaneous  injection— which 
causes  a  temporary  relaxation,  perhaj)S  oy  acting  directly  upon  the  muscles ; 
Bromide  of  potassiuyn^  which,  in  order  to  act,  must  be  employed  in  dangerous 
doses;  CMoroform  and  dhcTy  by  inhalation,  which  may  cause  (kuth  during  the 
period  of  excitement,  and  which  necessitate,  on  the  part  of  the  physieian, 
continual  attention,  rendering  their  employment  not  practical — it  is  the  same 
with  nitrite  of  amt/l^  the  effects  of  which  are  yet  incompletely  known ;  the 
continued  currents y  which  have  only  a  temjwjrary  action,  and  upon  the  employ- 
ment ot  which  there  is,  moreover,  a  difference  of  opinion,  fjo  Fort  and  Ver- 
neuil  recommending  ascending  currents,  and  Le^ros  and  Onirnus,  and  Du- 
brueil,  on  the  contrary,  descending  currents.  There  have  been  extolled, 
moreover,  hemlock,  tobacco,  nicotine,  aconite,  salicylic  ttcid,  cannabis  uidica, 
alcohol  in  large  doses,  etc.  I  may  further  mention  dinplioreiics^  which  consti- 
tute a  good  complement  of  treatmentj  and  particularly  steam  baths,  pro\"ided 
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that  they  can  be  given  in  bed  without  too  much  disturbing  the  patient. 
baths  seem  more  rational  than  cold  baths  and  cold  douches,  IVora  which 
ett'ecU  have,  however,  s<jmetinie8  been  obtained  ;  botli  have  the  inconvenu-ncej 
of  necessitating  nioveuients  wbioh  are  very  painful   and  very  unpleasant, 
Finally,  it  can  l>e  understood  that  the  salphaU  of  quinine  has  been  employed' 
with  success  t^inst  the  malarial  fonns. 

1  shall  fiiiy  but  one  word  ad  to  the  treatment  which  aims  only  to  directly, 
stop  the  muscular  contractions:  it  is  a  8\'raptomatic  medication,  ncceesarilj 
insufficient,  and  temporary  in  action.    Thus  act  acupuncture,  the  diflerenl 
liniments  which  have  been  deviled  for  the  treatment  of  tetanus,  the  sulphi 
cyanide  of  potaiisium,  and  curara.     In  regard  to  the  latter  medicine,  I  nm] 
notit«  an  interesting  case  by  Hoifniaiin,*  ni  which  the  curara  was  adminis-* 
tered  by  intra-venous  injections,  ei^ht  in  number,  each  containing  17  milli- 
grammes (gr.  \  +)  of  the  medicuie.     This  case  is  not  favorable  for  th» 
treatment  with  curara,  since  the  patient  died  from  arrest  of  the  heart's  acti( 
for  which,  perhaps,  it  was  responsible;  but  the  cat^e  is  singular  in  the  fa 
tliat,  at  the  autojisy,  there  was  found  no  vascular  or  circulatory  lesion,  not 
withstanding  the  eight  injections  given  in  a  few  honra,  which  proves 
harmlessness  of  intra-venous  injections  made  with  care. 

Conclusion, — To  summarize :  in  the  presence  of  a  case  of  tetanus  it  is  neces- 
sary to  put  the  jmticnt  in  the  most  favorable  surroundings,  and  at  once  to 
administer  chloral  until  resolution  of  the  spasms  is  obtained ;  at  the  same 
time  local  treatmetit  must  be  re^rted  to,  that  is  to  sa}',  any  cause  of  irritation 
which  may  exist  in  the  wounti  must  be  removed,  and  if  none  can  be  found^^i 
or  if  this  tirst  interference  is  not  sufficient,  amputation,  nenrotoray,  or  nervfl^f 
elongation  must  be  immediately  decidetl  ui)on.     To  this  fundamontal  trea^^^ 
ment  may  be  joined  some  accessory  means,  such,  for  example,  as  the  use  of 
diiiiihoretics  and  belladonna. 

Thanks  to  this  rational  treatment,  without  hoping  yet  to  triumph  over  the 
hyperacute  forms,  a  certain  number  of  acute  and  chronic  cases  of  tetaoas 
may  be  arrested  and  cured. 


Opekations  which  are  Practised  upon  Nerves, 


J 


Several  oi>eration8  are  practised  upon  nerves.  These  are  nervesitture^  nerve- 
elongation  or  nerve^tretching,  simple  division  or  neurotomy^  and  resection  or 
neurectomy. 

It  sometimes  occurs  that  the  nerves  which  are  in  the  neighborhood  of 
bones  are  found,  after  a  fracture  for  example,  inclosed  in  an  osseous  canaL^J 
This  lias  been  observed  in  tlje  case  of  the  radial  [musculo-spiral]  nerve  at  tlU^H 
surface  of  the  Itumems.  In  these  cases  an  operation  is  performed  to  didcdgt 
the  nerve  with  chisel  and  mallet. 

The  same  operation  has  been  done  to  isolate  the  nerve  from  the  lardaceous, 
iibrous  tissue  \vliich  sometimes  surrounds  and  ensheaths  it  as  a  result  of 
chronic  inflammation.  The  older  surgeons  practised  cauterizatiori  of  nerveSj 
in  cases  of  neuralgia,  but  this  operation  is  at  the  present  day  abandon 


I.  Suture  of  Nerves, 

IIiSTORT. — "We  may  divide  the  history  of  the  suture  of  nerves  into  three 
periods.    The  first,  from  the  date  of  Hippocrates  and  Galen  to  1776,  the  timo 
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^rhen  Cmikshank  established  the  reality  of  the  cicatrization  of  nerves ;  the 
second,  from  1776  to  1864,  the  epoch  of  the  publication  of  the  work  of  Weir 
MitcheU  upon  Gunshot  Iiyuries  of  Nerves,  after  the  war  in  the  United  States ; 
tbe  third,  nnally,  from  1864  to  the  present  time  (Poinsot). 

During  the  first  period,  the  possibility  of  the  cicatrization  of  nerves  was 
denied  by  some  (Hippocrates  and  Gklen)  and  admitted  by  others,  some  of 
'wbom  (Guillaume  de  Salicet,  Lanfranc,  Guy  de  Chauliae,  etc.)  even  recom- 
xaendea  the  suturing  of  these  organs.  Unfortunatelr,  the  confusion  which 
then  existed  between  nerves  and  tendons  does  not  authorize  us  to  dwell  upon 
thie  opinions  of  these  authors.  At  all  events,  this  practice  was  very  little  in 
&vor,  since  Ambroise  Par6  does  not  even  speak  of  it.  After  the  labors  of 
Cniikshank,  Fontana  showed  the  nervous  nature  of  the-  cicatrix  of  nerves, 
and  recommended  their  suture,  which  was  also  subsequently  advised  by 
Ihipuytren,  who,  however,  admitted  the  possibility  of  the  cut  nerve  being 
Bubetituted  by  the  anastomoses  to  which  Horteloup  attributed,  even  exclu- 
sively, the  re-establishment  of  the  functions  of  the  peripheral  end. 

Finally,  the  clinical  period  opened  with  the  work  of  Weir  Mitchell  and 
the  observations  of  N^laton,  Laugier,  and  Richet,  at  the  same  time  that  the 
apparent  contradictions  between  the  clinical  and  experimental  results  were 
explained  by  the  investigations  of  Messrs.  Arloiug  and  Tripier  on  "  sensory- 
motor  substitution."  We  shall  first  study  the  indications  and  operative  manual 
of  nerve-suture,  and  afterwards  we  shall  see  the  results  furnished  by  this 
operation  in  the  small  number  of  cases  that  have  been  published,  and  we  shall 
inquire  what  conclusions  can  be  drawn  regarding  its  utility  in  respect  to  the 
re-establishment  of  nerve-function. 

Indigatioks. — ^Although,  according  to  some  authors  (Vnlpian,  Tillaux, 
Mi^nien,  Dubrueil,  Poinsot)  every-  complete  division  of  a  nerve  is  amenable 
to  &e  suture,  agreement  upon  this  matter  is  far  from  being  unanimous,  and 
from  this  point  of  view  it  becomes  important  to  divide  complete  sections  of 
nerves  into  three  categories,  according  to  whether  they  are  simple,  compli- 
cated witii  more  or  less  considerable  destruction  of  the  neighboring  parts,  or 
accompanied  with  crushing  or  laceration  of  the  cut  extremities. 

When  the  section  is  clean-cut  and  simple,  without  extensive  wound  of  the 
inUgumenty  the  suture  should  not  be  resorted  to  unless  the  separation  is  con- 
nderable ;  bat  it  may  be  required  when  there  are  found  extensive  lesions  of 
the  skin  and  neighboring  parts,  so  that  position  alone  is  not  sufficient  to 
cause  the  extremities  of  the  nerve  to  come  together  (Jamain  and  Terrier, 
Tripier)-    The  indication  for  suture  is  still  more  urgent  if  the  nerve  has 
experienced  a  loss  of  substance.    When  the  section  ot  the  nerve  is  accom- 
^ied  with  crushing,  most  authors  agree  in  advising  suture  after  resec- 
tion of  the  contused  part,  except  Tripier,  according  to  whom  this  practice 
^creasee,  without  any  benefit,  tne  causes  of  inflammation  of  tbe  nerve  and 
•oft  parts.    Finally,  reference  must  be  made  to  the  opinion  of  Follin,  who 
positively  rejects  the  suture  of  nerves. 

This  operation  should  naturally  be  done  as  soon  as  possible  after  the  acci- 
dent. It  is  important  to  perform  it  before  the  appearance  of  suppuration. 
It  may,  however,  still  be  practised  in  order  to  reconstruct  a  nerve,  the  ex- 
tremities of  which  have  separately  cicatrized  (Tillaux,  Leti6vant) ;  it  is  then 
uecesBary  to  make  a  more  or  less  extended  resection  of  the  nerve  extremities, 
or  to  employ  one  of  the  procedures  of  nervous  autoplasty,  described  by  Letie- 
•yoacit,  which  will  be  mentioned  in  connection  with  the  mode  of  operating. 

* 
Opbutivb  Mahtjal. — The  operation  of  nerve-suture  includes  four  stages : 
ny  Seuching  jfor  the  ends  ot  the  cut  nen'e;  (2)  Their  examination  and 
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freshening,  if  this  is  neceasary  ;  (3)  Passing  the  threads ;  and  (4)  Their 
juAtnieut. 

(1)  The  search  for  (he  iico  ends  of  tlie  cut  nerve  is  generallv  easy,  since  th« 
structures  present  hut  little  contractility;  nevertheless  it  demands  acci 
anatoniicnl  knowk^dge.  If  the  wound  is  narrow  and  deep,  it  will  be  of  _ 
advantage  to  enliirgc  it  by  an  incision,  parallel  to  the  course  of  the  iierv 
order  to  spare  as  nmch  as  pcj^sible  the  manipulation  of  the  wound,  whic 
prevents  immediate  union,  and  also  in  onler  to  facilitate  the  passing  of  th 
threads.  For  this  first  stage  of  the  operation,  Esraarch's  bandage  will  rendc 
service*,  if  it  be  feared  that  the  rubber  baud,  a]>plied  from  me  extremit 
upwards,  may  inci-ease  the  separation  of  the  nerve-extremities  by  puahiz^ 
back  the  upper  end  to  a  higher  point,  it  will  be  thou  preferable  to  (iiuplq 
only  the  band  with  rings  (l^igs.  364,  866,  page  77),  wbich  I  long  &iuoe  pit 
posod  to  take  the  place  of  the  tube.  The  two  extremities  of  the  ner\'e  ai 
found  without  great  difficulty  ;  it  may  liapi>en,  however,  e8i>ecially  whe 
there  are  extended  lesions  of  the  neighboring  structures,  or  when  the  nen 
has  undergone  a  loss  of  substance,  that  it  may  be  impossible  to  find  the  <■ 
tral  end;  m  this  case, /?ro  differmi  nerves  vuu/ be  united  together  (Floureni 
If  several  nerves  have  been  divided,  the  lower  end  of  the  most  inijiortu 
nerve  must  be  united  to  the  upper  end  of  another;  for  example,  the  lowe 
end  of  the  median  nerve  to  the  upper  end  of  the  musculo-cutaneous  nei 
if  the  muflculo-cutaneous  be  not  divided,  the  arafthtg  of  the  lower  end  of 
median  to  the  musculo-cutaneous  nerve  may  be  attempted,  after  freshenii 
small  surface  of  the  latter  (Leti^vant). 

('2)  The  t>\o  ends  of  the  nerve  being  found,  if  the  section  is  clean-cut 
recent,  it  only  remains  to  f^ase  the  threads ;  if,  on  the  contrary,  the  e: 
ties  of  tln^  ni  rve  are  eninhed,  or  if  they  liave  become  separately  cical 
most  authors  agi\»e  in  advising  to  resect  a  portion  of  variable  extent^  and 
to  apply  the  suture,  as  if  the  case  were  one  of  recent  wound. 

(3)  We  now  come  to  the  most  delicate  stage  of  nerve  suture — to  the 
ii^9  of  the  threads  destined  to  connect  the  two  extremities  of  the  divide* 
nerve-tnink.  We  shall  successively  examine  the  kind  of  needle  and  of  ihn^ 
which  should  be  emj»loyed,  the  number  of  threads  to  be  used,  and  the  i»oii3 
at  which  thoy  are  to  be  passed.  Generally,  for  this  oj)eration,  ordinary,  fin 
sutLire-necdics  are  employed.  Wolbcrg,  of  Warsaw,  has  proposed  for  thi 
puriK>se  a  special  nt^edle ;  he  has  given  it  the  shape  of  a  curved  ewoR 
very  thin  and  lancc-shaped  in  the  direction  of  its  length,  and  with  an  ori 
eye,  large  enough  to  receive  the  thickest  catgut.  This  author  has  examine 
with  the  microscope  nerves  sutured  with  this  needle,  and  has  found  thi 
the  ncrve-tibres  have  l)ecn  notabl}'  less  damaged  than  when  an  ordinary  need] 
has  Iteen  used.  All  kinds  of  thi*ead  have  been  employed.  Gen  recommend 
catgut ;  IL  Page,  catgut  or  silk  ;  Richet,  silk ;  Vulpian,  linen-thread ;  Ji 
ana  Terrier,  silk  or  silver  wire ;  Leti^vant  and  rs^^laton,  silver  wire, 

lie  between  catgut,  Chinese  silk,  and  Floi 


I 


sum 


up 


the  choice  should 


thread. 

As  to  the  number  of  point*  of  suture  and  the  part  of  the  nerve-trunk  whfJ 
they  should  traverse,  agrccnient  is  equally  wanting.      Weir  ilitchcU,  in 
experiments  upon  aniniab,  obtained  sufficient  approximatioa  by  passing 
or  two  tbrcads  into  the  neighboring  tissues  adherent  to  the  sheath  oi 
nerve;  Richet  advises  placinec  two  threads  involving  only  tlie  neurilei 
Wlalowski  also  is  of  the  opinion  that  the  neurilenmia  only  should  hu  inch 
in  the  loop  of  thread,  claiming  that  the  consecutive  paralysis  is  more 
■when  the  nerve  substance  is  involved ;  finally,  others  pass  the  thread  throngl 
the  nerve-substance  itself  (Nelaton,  Wolberg,  Vulpian,  Tillaux,  LetievaQJ 
Laugier).    Among  these,  some  traverse  the  nerve  through  and  through. 
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Upper  end  from  before  backwards,  and  the  lower  end  from  behind  forwards 
(£eti6vant) ;  others  do  not  completely  traverse  the  nerve-trunk,  and  make  the 
thread  come  out,  either  at  the  lower  (N^laton)  or  at  the  middle  part  of  the 
surface  of  section  (Yulpian).  Almost  all  advise  that  the  threads  should  enter 
and  come  out  very  near  the  place  of  section,  in  order  to  obtain  a  more  exact 
adjustment,  and  to  avoid  aneular  deviation  of  the  two  ends.  One  thread  only 
is  usually  employed ;  two  should  not  be  used  unless  the  nerve  be  very  large. 
(4)  The  adjustment  also  should  be  as  exact  as  possible.  It  is  effected, 
acGordiuK  to  the  kind  of  thread  used,  either  by  making  a  double  knot,  or 
by  twistmg  the  thread  with  forceps ;  or  the  surgeon  may  do  as  N^laton  did, 
in  order  to  facilitate  the  removal  of  the  threads — ^pass  them  into  a  Galli's 
tube,  at  the  extremity  of  which  they  are  bent  upon  themselves ;  whatever 
may  be  the  procedure  employed,  the  tension  used  must  be  moderate.  If  the 
division  of  the  nerve  be  accompanied  by  division  of  the  tendons,  Tripier 
recommends,  when  the  threads  nave  been  passed,  that  they  should  not  be 
tightened  until  after  the  completion  of  the  suture  of  the  tendons. 

TThe  extremities  of  the  nerve  once  in  contact,  it  remains  ovlj  to  suture  the 
wound  of  the  integument ;  the  threads  which  unite  the  ends  of  the  nerve  are 
brought  out  at  one  of  the  angles  of  the  wound,  and  are  fastened  with  adhesive 
plaster,  as  recommended  by  Leti6vant,  if  silver  wire  has  been  used.     The 
essential  condition  of  the  dressing  is  to  avoid  suppuration,  and  to  obtain 
union  by  the  first  intention,  at  least  in  the  deep  part  of  the  wound.    It  is 
best  then  to  follow,  during  the  whole  o{>eration,  the  rules  of  the  antiseptic 
method,  and  to  appl^  over  the  wound  a  Lister  dressing  after  having  provided 
means  of  drainage,  if  necessary.     Besides  these  precautions,  it  is  required, 
in  order  that  union  by  the  first  intention  should  have  any  chance  of  success, 
that  the  operation  should  be  done  before  the  establishment  of  suppuration, 
and  that,  as  we  have  said  above,  too  prolonged  manipulation  of  the  wound 
dioald  be  avoided,  and  especially  bruising  of  its  edges  and  injuring  of  the 
tiBsues  which  surround  the  nerve,  in  the  process  of  searching  for  the  two 
ends.    To  finish  the  dressing,  the  linib  must^  in  addition,  be  immovably 
fixed  in  such  a  position  that  the  threads  shall  not  be  pulled  upon ;  and  'this 
precaution  isparticularly  important  when  the  nerve  has  undergone  a  loss  of 
aabetance.     The  best  means  to  maintain  the  limb  in  a  fiivorable  position  is 
to  apply  a  plaster  splint  immediately  after  the  operation.    When  silver  wire 
bas  hem  employed  for  the  nerve-suture,  the  wire  must  be  removed  at  the  end 
of  fifteen  days.    Gen,  in  fact,  has  observed  that  union  is  generally  complete 
on  the  twelfth  day ;  it  is  true  that  his  experiments  were  made  upon  animals. 
It  is  difficult  to  say  what  is  the  maximum  of  separation  of  the  extremi- 
ties of  nerves  which  permits  the  suture.     N^laton  was  able  to  use  it  even 
after  having  resected  a  length  of  six  centimetres  (2Jinche8)  of  the  nerve- 
tnmk.    If  the  separation  is  very  great,  the  operation  of  nerve-avioplasty  with 
/fepa,  proposed  by  Leti^vant,  may  be  employed.    This  author  advises  in  these 
cases  to  make  with  a  bistoury,  in  the  upper  end  of  the  nerve,  a  button-hol& 
slit,  beginning  ^vq  millimetres  {\  inch)  from  its  extremity,  and  going  three 
or  four  centimetres  (1  to  IJ  inches)  above ;   at  the  upper  part  of  the  slit,  in 
drawing  out  the  bistoury,  one  of  the  lips  is  divided  transversely,  thus  form- 
ing a  flap  which  is  turned  back  in  the  direction  of  the  lower  end ;   the  same 
operation  is  performed  upon  the  lower  extremity  of  the  nerve,  the  flap  from 
wluch  is  joined  by  its  freshened  surfece  to  the  freshened  surface  of  the  for- 
mer, and  kept  in  this  position  by  a  point  of  suture.    The  results  obtained 
by  tiie  author  himself  are,  however,  not  very  eucouraging,  since  in  the  two 
cases  which  he  cites  he  obtained  no  appreciable  result. 

Finally,  the  experiments  of  Gluck,  of  Berlin,  in  neiiroplasty  by  transplant 
iaUon  ofnerves^  must  be  referred  to.     This  author  has  resected  in  chickens 
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three  or  four  centimetres  (1  to  1 J  inches)  of  the  sciatic  uerve,  which  he  hiw 
replaced  by  a  piece  of  the  sciatic  nerve  from  a  rabbit,  sutui-ed  at  both  of  it* 
extremities.  The  chickens  thus  operated  upon  walked  as  well  as  those  upon 
which  direct  suture  of  the  sciatic  had  l>een  practised,  while  section  of  tLe 
sciatic  without  suture  or  autoplasty  produced  a  paralysis  of  this  nerve  which 
was  still  complete  at  the  end  of  ten  weeks.  This  pi'ocedure  is  yet  in  the. 
domain  of  physiology.  When  the  separation  of  the  ends  of  the  nerve  ifl 
con^iiderable,  and  they  cannot  be  brought  in  contact,  the  tubular  suture  of 
Gluck  and  Vaulair  may  l>e  tried.  The  aim  of  this  is  to  prevent  the  oblitera- 
tiou  of  the  space  which  separates  the  two  segments  by  the  interposition  of 
a  Neubers  osseine  tube.  Gluck  has  only  obtained  negative  results,  but 
Vaulair  has  seen,  he  says,  after  a  delay  of  four  months,  the  regeneration  of 
a  nerve-trunk  measurmg  five  centimetres  (2  inches).  He  has  determined  that 
the  regeneration  is  etlccted  bv  caitrifagal  gi'anulations  arising  from  the  central 
end,  as  has  likewise  been  shown  by  the  laboi-s  of  Eichhorst,  Rauvier,  and 
Hahn.  lie  adds  that  a  small  portion  only  of  the  new  Hbres  uuite  with  the 
degenerated  fibres  of  the  peripheral  end. 

Results. — The  suture  of  nerves  favors  cicatrization  and  hastens  the  pro- 
oeee  of  regeneration  of  the  peripheral  end,  but  it  does  not  prevent  degenera- 
tion from  begimiing;  in  a  word,  immediate  union  of  a  nerve  is  impossible, 
even  with  the  suture.*  Cases  of  rapid  regeneration,  in  eight  or  fifteen 
days,  have  been  observed  only  in  very  young  animals,  and  never  in  man 
(Leti6vant).  Such  is  to-day  the  opinion  of  the  groat  majority  of  authors^ 
and  wo  need  not  recall  liere  all  the  objections  tliat  have  been  made  to  thd^ 
alleged  examples  of  immediate  union  of  ner\'e8,  which  have  been  set  forth 
in  connection  with  wounds  of  nerves.  The  immediate  union  of  nerves 
without  deofenenition  of  the  [tcriphcral  end  is,  however,  defended  by  some 
modem  authors,  among  whom  may  be  named  SchilF,  Gluck  of  Berlin,  Wol- 
berg  of  Warsaw,  Batowetzki,  and  Paget. 

This  operation  was  at  fii-at  accuseii,  especially  theoretically,  of  predisposing' 
to  tetanua  and  to  bifiamviatory  complications  of  the  wound,  but  ex]»erience 
seems  to  have  proved  the  complete  harmlessness  of  nerve-<^uture.  Eulenberg 
and  Landois  have,  however,  observed,  after  exi>erimcntal  suture  of  nerves, 
intense  neuritis  with  deep  suppuratiofi,  and  even  purulcut  infictiof).  The 
value  of  these  results  is  nmch  impaire<l  by  the  fact  that  these  exj)erimenter» i 
oj>eratc(l  upon  rabbits,  animals  in  which  sunpuration  occurs  with  the  ereatest 
ease.  The  fact  should,  however,  be  taken  into  consideration,  smce,  as 
Tripier  has  well  remarked,  it  might  perhaps  be  the  same  with  man  iu  certain 
conditions. 

Clinical  OnsERVATiONS. — The  cases  of  nerve-suturn  which  I  have  collected] 
from  authors,  number  eleven,  and  belong  to  N^laton,  Laugier,  Iluike,  Richet,. 
Verneuil,  Leti^vant,  Kraussold  (two),  Busch  (two),  and  Herbert  Page.  Among 
these  eleven  cases,  two  only  are  given  as  unsuccessful ;  they  are  the  two 
cases  of  Leti6vant,  which  relate  to  comj>licatcHl  cases  iu  which  nerve-aut<v 
plasty  with  thips  was  resorted  to ;  but  m  examining  the  other  nine,  it  is 
seen  that  four  only  can  be  considered  as  certain  successes ;  they  are  those 
Hulke,  Richet,  Kraussold,  and  Verneuil.  That  of  the  last  surgeon  is  particu-] 
larly  interesting,  and  constitutes  an  actual  experiment ;  in  fact,  the  medinnf 
and  ulnar  nerves  were  divided,  and  the  mcnlian,  which  aloue  was  sutuanl. 
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>vered  ita  functions  much  more  rapidly  than  tlie  ulnar.  In  tlie  other  cases, 
the  ett'ecL  of  tho  suture  tuiniot  be  decided  ;  stune  of  tlje  reports  are  alisohitely 
wanting  in  details,  and  the  othere  date  the  improvement  imm  a  period  niueli 
too  near  the  time  of  inserting  the  suture  (from  the  second,  from  tlie  fourth, 
and  from  the  seventh  day).  The  most  important  lact  in  all  these  eases  is  the 
eomplete  absence  of  every  kind  of  complication,  even  in  the  two  cases  of 
Letievant.  Tliis  [}erniit»  us  t(>l>elieve,  notwithstanding  the  small  numlxir  of 
known  cafier*,  that  the  gravity  of  this  o]K*ration  has  been  much  exaggerated. 

[Additional  cases  of  nerve-suture,  mostly  successful,  have  been  reeordcni  by 
various  surgeons,  including  Braun,  Langenljeek,  Esman^h,  O^ston,  MacGor- 
fnac,  Holmes,  Wheelhouse,  llolden,  Sa\'ory,  Parks,  and  F.  L.  t'arkcr.j 

Conclusion. — To  summarize,  the  operation  of  nerve-suture  seems  to  be  indi- 
cated in  all  sections  of  nerves,  though,  in  eerbiin  cases, j>osition  atone  is,  i>er- 
hape,  suftieient  to  keej*  the  divided  ends  in  contact.  The  suture  appeal's  to 
favor  and  to  hasten  the  prcK-eas  of  eicatrizatiuu  and  regeneration  of  the  nerve- 
truiiks ;  and  the  few  eases  which  we  possess  jxirmit  us  to  believe  tliat  it  does 
not  expose  the  pjilient  to  accidents.  There  are  cases  reported  of  division  of 
nerves,  with  or  without  loss  of  dubstance,  which  have  not  caused  paralysis. 
Paulet  has  collectt'd  them  in  a  memoir,'  without  being  able  to  give  any 
satisfactory  explanation  of  theiu,  and  other  cases  have  been  recorded  sintMJ  ; 
but  these  cases  prove  nothing  eontrary  to  the  ^generation  of  nerve-tissue — 
they  <jn]y  show  that  this  regeneration  is  not  the  only  mechanism  by  which 
the  function  can  be  restoi-etl.  Moreover,  their  rarity  makes  these  cases  a 
clinieal  curiosity  ;  the  aljseneo  of  re-establishment  of  the  functions  of  a  nerve, 
when  its  extremitiee  have  become  sejmratel^- cicatrizetl,  remains  the  rule,  and 
it  is  the  duty  of  the  surgeon,  in  dealing  with  a  divided  nerve,  to  insure,  by 
every  possible  means,  the  approximation  of  the  two  ends,  since  this  atforda 
the  feast  deceptive  pledge  of  functional  restoration. 


II.  Elongation  or  Stretchino  of  Nerves. 

History. — Elongation  of  nerves  was  first  studied  from  a  purely  speculative 
point  of  view  by  a  certain  number  of  pliysitflogists  and  anatomist.s,  among 
whom  may  bo  named  Ihirlessand  Ilaber  in  18i!>8,  V^alentin  in  18*>4,and  Weir 
Mitchell  m  1872,  but  it  is  since  elongation  lias  entered  into  therapeutics, 
that  have  been  made  the  more  numeiHMis  and  more  accurate  experiments  of 
Sehleich,  Tntachek,  Conrad,  Vogt,  Trombctta,  and  Brown-Swiuard. 

In  1800,  during  u  rt^seetiou  of  the  elbow  performed  by  Nussbanm,  the 
hook  held  by  an  assistant  very  forcibly  stretched  the  ulnar  ner^*e,  and  the 
t-etanic  craniiw  which  had  existed  in  the  arm  disappeared  after  the  operation, 
a  result  which  was  attrihutetl  by  this  surgeon  to  the  accideiital  elongation. 
Tliis  idea  was  conlirnted  in  Xussbaum'.^  mind  by  a  ease  under  the  care  of 
IJilli*oth,  who,  attending  in  1869  u  patit'ut  attaekwl  wifli  einleiitiform 
paroxysms  following  a  violent  contusion  of  the  buttock,  Kelievcil  that  the 
nerve  was  irritated  by  a  splinter  of  bone,  and  denudwl  the  nerve  withont  find- 
ing anything.  The  stretching  which  the  nerve  had  undergone  during  the 
operation  was  sufficient,  however,  to  cause  recovery.  Aeconlinirly,  in  1872, 
^ussbaum  decided  to  practise  the  first  intentional  elongation,  tor  a  contrac- 
tion of  the  upper  extremity  consecutive  to  a  contusion ;  the  contraction 
yielded  to  the  o]_»eratioi».  Gartner  and  Vogt  imitated  his  practice  the  same 
year,  and  the  operation  was  soon  introduced  into  England  by  Caliendcr,  and 

1  raulet,  SocUt«  dt>  Chirurgiu,  18l}8  ;  U.  See,  8oei«l4  de  Chtrargi«,  1881. 
VOL.  III. — 40 
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into  France  by  Vcmeuil  and  Blum.  At  firat  diroftc**!  only  again:*!  neuralgia-^ 
or  cicatricial  coiupreswionH  of  nerves,  elongation  was  eoon  applied  to  general 
or  partial  convuleive  aftections  by  Crede,  IJaum,  Veraeuil,  Gen,  Poole^*,  and 
others.  I^ngenbueh,  Eemarch,  Eriennieyer,  and  Dcbove  employed  it  in  loco- 
motor ata'xia,  and  finally,  Lawrie,  I'rofessor  of  Surgery  at  Lahore,  applied  it 
in  tbe  treatment  of  antestbetic  leprosy. 

Pathological  Anatomy. — If  elongation  of  email-sized  nerves  is  made  with- 
out care,  it  may  determine  rupture  of  the  nerve-trunks  or  avulsion  of  their 
roots.  Hut  this  is  an  accident  of  nerve-elongation  which  exact  inveetigation 
of  the  degree  of  resistance  of  different  nerves  will  render  it  easy  to  avoid. 
In  elongation  practised  within  the  limits  which  will  be  heruiftcr  itidioated, 
the  nerve  itself  inf>st  often  does  not  present  any  lesion  appreciable  to  the 
naked  eye;  the  only  macroscopic  lesions  consist  in  a  laceration  of  the  sheath, 
which  gives  rise  to  nu  audible  cnickling,  and  in  a  rupture  of  the  veasels  which 
are  distributed  in  it**  interior.  Thc^se  lesions  will  be  more  widely  distributed 
if  during  the  operation  the  limb  is  not  kept  extended  ;  flexion,  indeetl,  per- 
mits the  nerve  to  be  drawn  much  further  fmm  its  j>lace. 

According  to  the  exfterimenta  of  Tutschek,  the  vascular  lesions  are  more 
marke<l  ut  certain  jx^intM  whicli  corre8i>ond  generally  to  the  passage  of  the 
nerve  into  an  oritict',  t>r  across  a  fibrtjus  {mrtition. 

Authors  are  not  ugrc*e<l  as  to  the  histological  lesions  consecutive  to  nerve-<?lon- 
gation.  According  to  Valentin,  most  frequently  nothing  abnormal  is  found; 
according  to  Schleich,  the  motUticiitions  undergone  by  the  nerve  consist 
in  a  more  or  less  extendcnl  coagulation  (»f  the  myelin  ;  Tarchanoff  has 
observed,  imrnecliately  after  the  elongation,  traces  of  hyiwnemia  an*!  capillary 
hemorrhages,  and  the  division,  in  a  certain  number  of  nerve-fibres,  of  the 
myelin  and  axis-cylinders,  the  sheath  of  Schwann  remaining  always  intact ; 
finally,  Scheving,  examining  elongated  nerves  after  a  certain  time,  found 
luMilthy  fibres,  espei'ially  at  the  centre  of  thenen-e;  fibres  in  a  state  of  second- 
ary degeneration,  above  ai]d  below  the  jK)int  of  elongation;  an*!  some  fibres  in 
process  of  ivgeneration.  In  fine,  elongation  seems  to  cause  most  frequently 
the  rupture  of  a  certain  number  of  nerve  fasciculi.  Forcible  elongation  of 
lai^e  nerve-trunks  affects  even  the  spinal  cord. 

By  carrying  the  elongation  further,  avulsion  of  the  nerve  is  produoal, 
either  at  a  ponit  where  it  is  reflected  ujkjh  itself,  or  at  its  root.  It  may  Ims 
added  that  Blnm  has  pro]X)8ed  avulsion  as  a  mode  of  treating  ol>stiitaTe 
neura^lgia  of  the  superior  maxillary  nerve.  If  simple  elongation  is  replaced 
by  elongation  with  cntsfiing  of  tfip.  nerve  on  the  groove  of  a  <hrector,  as  is  done 
by  Verneuil,  or  between  foreejjs,  there  will  be  evidently  observe<l  a  grinding 
and  more  or  less  complete  division  of  the  nerve-trunk,  thus  producing  % 
kind  of  sub-neurileimnatous  neurotomy. 

T'liYHioLooY. — The  pliysiologj'  of  the  elongation  of  nerveis  includes  an  iii- 
<|uirv  into  the  resistance  and  extensibility  of  the  nerve-trunks,  and  a  study 
of  the  effect  of  elongati<^u  upon  their  functions. 

The  principal  ex|>eriment8  upon  the  resistance  of  nerves  to  traction  are  those 
of  Tillanx  and  Tronibetta.  The  results  obtaineil  by  these  two  authors  are 
<iuite  <Ufferent.  Thus,  Tillaux  caused  rupture  of  the  wiatic  ner\*e  with  a 
mean  force  of  58  kilogrammes  (128  lbs.  Av.),*  while  Tn»mbetta  had  to  em- 
ploy a  force  of  84  kiltigrammcs  (185  lbs.  Av.) ;  but  the  great  ditference  in 
the  processes  used,  must  be  taken  into  account     Tillaux,  who  made  his  ex- 

<  Sjrniiiigton  JnhnHon  canftcd  mpttire  of  thU  nerre  with  &  me&n  weight  of  &8  kUogrmnuMi 
(130  lbs.  At.).     Laooet,  1878,  vol.  i.  p.  904. 
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periments  before  the  diBCoyery  of  elongation,  and  from  a  i)urcly  anatomical 
point  of  view,  drew  upon  the  nerve  in  the  axis  of  the  lirab,  after  having 
divided  circularlj  the  other  soft  parts  and  the  bone,  at  the  point  at  which 
he  wished  to  apply  the  traction.  Trombetta,  on  the  contrary,  whose  experi- 
ments are  recent  (1881),  made  them  resemble,  as  closely  as  possible,  the 
operation  of  elongation  as  practised  upon  the  living  subject;  this  gives  special 
interest  to  his  results,  of  which  I  reproduce  the  most  important : — 


KUoa. 

1                                                          Kiloi. 

Saprft-orbiUl  branch, 

2.720 

1  Seventh  oervical  branch      23.416 

Infr»-orbital  branoh, 

5.477 

Biffhth  cervical  branch 

Mental  branoh. 

2.482 

1      and  first  doraal,                29.460 

Vifth  eerrioal  branch, 

22.820 

1  Brachial  plezos  in  axilla,  17  to  37 

8ixih  oervioal  branch, 

24.134 

,  Median  nerve,                       38.18 

Radial  nerve, 
Ulnar  nerve. 
Femoral  nerve. 
Sciatic  nerve, 
Popliteal  nerve, 


KUm. 

27.750 

26.500 

38 

S4 

52 


The  results  obtained  by  Gillette  for  the  sciatic  nerve  agree  with  the  pre- 
ceding: in  45  elongations  practised  upon  23  cadavers,  at  BicStre,  this  sui^eon 
12  times  obtained  avulsion  of  the  nerve  with  a  three  of  from  200  to  76  kilo- 
grammes; 29  times,  rupture  with  from  165  to  42  kilogrammes,  not  including 
oqe  instance  in  which  a  softened  nerve  yielded  to  a  traction  of  two  kilo- 
grammes, but  in  which  the  softening  was  evident  upon  simple  inspection; 
finally,  in  three  cases,  tractions  of  45,  90,  and  200  kilogrammes,  caused 
neither  avulsion  nor  laceration  of  the  nerve. 

From  these  results,  it  is  seen  that  rupture  during  elongation  is  not  to  be 
feared  as  lon^  as  the  nerve  is  a  moderately  large  one,  since  Blum  has  demon- 
strated that  It  is  impossible  to  employ  a  force  of  more  than  15  kilogrammes 
(83  lbs.  Av.)  in  making  extension  with  a  grooved  director.  Gillette  recom- 
mends a  force  not  exce^ing  20  kilogrammes  (44  lbs.)  An  attempt  has  also 
been  miade  to  ascertain  what  Im^hming  the  nerves  may  undergo  under  the 
influence  of  traction.  The  conclupions  from  the  experiments  of  Vogt  upon 
this  subject  are,  that  the  nerves  of  man  are  but  little  extensible,  and  tnat 
their  extensibility  diminishes  from  the  centre  to  the  periphery ;  according  to 
this  author,  the  extensibility  of  the  nerves  is  exhaustea  in  certain  forced 
movements;  for  example,  in  flexion  of  the  thigh  upon  the  pelvis  while 
the  leg  is  extended.  This  fact,  which  has  been  veriflcd  by  both  myself  and 
Trombetta,  has  led  the  latter  to  propose  a  new  method  for  the  elongation  of 
nerves. 

Let  us  now  see  what  are  the  physidogkal  changes  determined  by  this  opera- 
tion. And  first,  what  elongation  of  the  nerve  is  necessary  in  order  that  these 
changes  shall  be  produced.  "Weir  Mitchell  made  experiments  upon  rabbits, 
and  found  that  slow  elongation,  limited  to  the  sixth  of  the  primary  length  of 
the  nerve,  did  not  change  its  electric  excitability.  This  excitability  dis- 
appeared much  sooner  if  the  elongation  was  sudden.  He  adds,  that  very 
probably  a  much  less  powerful  elongation  would  suffice  to  withdraw  the 
muscles  from  the  influence  of  the  will,  and  to  hinder  the  transmission  of 
slight  sensory  impressions.  The  extensibility  of  nerves,  however,  varies  too 
much  in  different  animals,  for  the  results  obtained  in  one  to  be  applicable  to 
another. 

We  shall  successively  consider  the  changes  determined  by  elongation  in  the 
excitability,  the  sensibility,  and  the  motility  of  the  nerves,  and  its  influence 
upon  the  spinal  cord  and  nerve-centres.  All  experimenters  have  recognized 
that  direct  and  reflex  excitahility  of  nerves  disappears  under  the  influence  of 
strong  traction;  the  nuyoritv  have,  moreover,  remarked  that  this  excitability 
increases  if  the  force  used  does  not  exceed  a  certain  limit,  fixed  by  Tarcha- 
noff  at  half  of  the  force  necessary  to  cause  rupture  of  the  nerve,  which  seems 
a  little  exaggerated.  Finally,  according  to  Conrad  and  Scheving,  the  sensory 
fibres  lose  their  excitability  before  the  motor  fibres  —  a  very  interesting 
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rcHult,  to  wliifli  \vt»  slmll   Imvo  occtwion  to  rt»vert,  and  which  may  furDish 
us  au  iiniM>rtaut  guide  in  the  practice  of  eiou";ution. 

Saisibility  U  increased  at  the  beajinning  ot  traction,  di»api>earing  more  or 
less  comitletel y,  and  luore  or  leas  pennanontl}',  according  to  the  force  employed 
and  tliL'  (hinition  of  the  time  ot  traction,  at  Ica«t  in  healthy  Huhjecte ;  trau- 
matic palsiew  have  bciMi  known  to  \h'  curwl  hy  eh>ntration  (Hlum,  Nnsshauia'-s 
tirst  case),  and  Bro\\'n-Se<|uaixl  has  demonstnited  the  nioi-e  or  le^  rapid 
return  of  nensation,  frequently  with  hypenesthcHiu,  in  a  limb  rendered  ann?^ 
thetic  by  somi-section  of  the  ftpinal  cord.  Lastly,  elongation,  practised  by 
Lawrie  upon  patients  attacked  with  anaesthetic  leprosy,  caused,  iu  a  great 
number  of  cases,  at  least  a  temporary  amelioration,  even  when  the  traction 
liad  accidentally  pi-oduced  rupture  of  the  nerA^e. 

Motifiti/  is  less  easily  influenced  by  elongution,  Accortling  to  Blum  it  may 
l*e  rt'-estal>lishcd  by  a  slight  elongation  in  some  eases  of  traumatic  f»aralysis. 
It  disapiK'ars  more  or  less  completely,  but  always  in  a  temporary  luauner, 
when  tbe  elongation  is  violent.  Lastly,  when  the  elongation  is  moderate, 
although  sufficing  to  produce  anaesthesia,  oidy  temjK^rary  paresis  is  usually 
nbserve<l.  Accordiiig  to  Schevin^,  the  paresis  is  slight*  or  altogether  al)8ent, 
if  the  elongiLti(m  is  applied  to  tlie  central  end,  while  tlic  traction  exerted 
iiiKMi  the  i>eripheral  end  determineB  motor  paralysis  witliout  aiitesthesia. 
V  inally,  Valentin  litis  ascertained  that  the  electro-motor  (juality  of  the  mye- 
lin is  modiiied  by  |N>werful  mechanical  actions. 

The  effects  of  elongation  are  not  limited  to  the  territory  of  the  eloiigated 
nerve;  they  are  also  telt,  as  several  observers  have  recognized,  in  the  nerve 
of  the  opf»osite  side.  Bwwn-Setiuanl,  after  having  renderetl  animals  hemi- 
antesthettc  by  section  of  half  of  the  spinal  cord,  saw  sensibility  return,  after 
elongation  of  the  sciatic  nerve,  even  in  parts  not  supplied  l>y  that  nerve. 
Finally,  Marcus  and  Wict  have  pm<biced  glycosuria  in  the  rabbit  by  elou- 
rating  the  central  end  of  the  ]ineuiuogastric,  and  even  of  tlie  sciatic  nerve. 
These  facts  seem  to  demonstrate,  iu  spite  of  the  contrary  opinion  of  Vogt, 
that  the  efl'ects  of  elongation  make  themselves  felt  even  upon  the  spinal  conJ 
and  nerve-centres.  Gilletto,  moreover,  has  been  able  to  directly  detcnuinc 
upon  the  ca<laver  that  tractions  exerted  n|fon  the  sciatic  nerve  communicate 
a  notable  shock  to  the  spinal  cord. 

It  seems  e<jually  probable  that  centrijietal  elongation  of  a  ner\'e  is  propa- 
gated to  ita  branches,  and  may  act  through  them  upon  the  terminal  uerve 
structures.  It  may  be  ad<lcd  that,  in  the  majority  of  experiments,  the  a|>- 
Itearance  of  quite  marke<l  trophic  dishtrbances  has  lx>en  notetl  as  a  result  of 
the  elontciition  of  mixcfl  nerves,  but  that  these  disturlwnces  have  not  been 
observeil  after  elongations  practised  uix>n  man,  at  least  to  a  degree  suiiicient 
to  constitiite  a  contraindication.  Elongation  may,  however,  be  followetl  im- 
mediately or  (juickly  by  st^rious  ac^cidents,  when  it  is  practisiMl  ufK>n  the  cra- 
nial nerves,  and  particularly  uj>on  the  branches  of  the  GaHserian  ganglion. 
Althoutrh  several  surgeons  have  been  able  to  jx-rforra,  without  any  ill  result, 
olongutu»ns  of  the  cranial  nerves,  notably  the  branches  of  the  trifacial,  it  mav 
Ih'  fcartnl  that  this  will  not  always  be  so.  At  the  Surgical  Society  of  Paris, 
Tillaux  and  myself  have  calliHl  attention  to  the  loss  of  the  eye  which  some- 
times follows  resection  of  the  superior  Tuaxillary  bone,  and  which  results 
from  the  avulsion  of  the  incompletely  divi<lc<l  intra-orbital  nerve. 

In  cjisw  (if  {^tfiinless  sjiasni  of  tbe  muscles  of  the  face,  elongation  of  the  facial 
nerve  might  l>e  followed,  as  has  actually  hapi>eneil,  by  more  or  les.-?  lusting, 
or  even  i»ermanent  paralysis.  In  these  cases  I  should  prefer  sub-ncurileni- 
matous  neurotomy,  or  crushhig  of  the  nerve.  I  think  then  that  a  distinction 
should  be  establishiHl  between  the  elongntii>n  of  spinal  nerves  and  that  of 
cranial  nerves,  and  tliat  tJio  latter  should  be  done  only  witli  reserve  und  pru- 
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letice,  m  the  fear  of  iinnuMliateh'  fatal  reflex  eftWt*?,  or  of  trophic  disturb- 
ances, us  in  avulsion  of  the  lu-aneliL'S  of  rlio  trifacial. 

It  is  evident  that  the  iikhIc  of  action  of  nerve-elongation  will  Ik*  differ- 
ently understood,  according  as  one  or  the  other  of  the  preceding  views  in 
adopted,  and  Avill  be  explained  by  a  chano:e  in  the  nerve  itaelf  or  m  the  ter- 
minal nerve-structures,  but  tlic  nuijority  of  aiithon*  atrree  in  re<'ogniziug  that 
it  most  oft-en  acts  by  diminishing  the  conthictihilily  of  the  nerve,  and  not  by 
freeing  it  from  adhesions  or  ]>athologieal  sources  of  compression,  as  was  at 
first  believed. 

By  what  mechanism  is  the  dhuinitflon  of  ornuinHiblUUf  priMluccd  ?  Is  it  due 
to  compression  of  the  meduHary  subsUiuee,  to  a  moditication  of  the  electro- 
motor p<:)wer  of  the  nerve,  and  to  a  separation  of  the  myelin  and  of  its  sheath 
(Valentin);  to  supj^ression  of  the  ehistie  jiressure  of  the  sbe^ith  uj-oti  the 
uerve,  or  to  disturoances  of  nutrition  by  vascidar  lacerations  (llarlesr^,  ^  <^gt); 
or  must  it  iK-exiilained  by  an  iucomjilete  rupture,  as  it  is  by  Verneni],  who  has, 
fiubstituted  crushing  for  elongation  V  The  diminution  of  conduetibilit}*  l)eing 
admitted,  the  thenijHJUtic  action  of  elongation  may,  with  Callender,  be  ex- 
plained by  a  kind  of  isolntion  of  the  nerve  centres,  which  iM>rniits  them  to 
resume  their  normal  action,  previoush'  disturbcil  by  peripheral  irritation. 

As  to  the  direct  influence  of  elongation  upon  the  nerve  centres,  it  appears 
to  have  been  deinonstmted  by  the  physiological  experiments  which  have 
been  above  reterrcd  to,  but  its  natuiv  in  still  unknown. 

Finally,  in  certain  cases,  it  may  be  believed  that  elongation  has  acted  as 
any  traumatism.  This  opinion  is  sustained  by  a  case  i*e|iortod  by  M.  Berger 
to  the  Soiiiety  of  Surgery,  in  March,  1882 — a  case  in  which  the  op>ening  ofaii 
abscess  beneath  the  (piadriceps  femoris  nnisclc  caused  the  disappearance  of 
the  lightning  pains  of  ataxia. 

To  summarize:  elongation  acts  at  the  same  time  upon  the  nerve  centimes 
and  upon  the  nerve  trunks  submitted  to  tmction,  most  frequently  by  dimin- 
ishing their  sensory  conductibility,  proba}>ly  by  the*  mc^^hanism  of  an  incom- 
plete rupture;  but  it  must  be.  clearly  rccogniziMl  that  this  explanation  does 
not  account  for  all  the  tacts,  and  notably  for  thosn  where  a  patholijginil  or 
«x|>crinientul  anaesthesia  has  disappean*d  under  the  influence  of  treatment. 
The  minute  study  of  new  clinical  ami  cx[K>rimental  faotn,  and  the  emleuvor 
to  determine  the  exact  force  employed  ui  each  case,  will,  no  doubt,  point  the 
way  to  the  true  explanation  of  thoftc  phenomena. 

Climcal  Results. — We  have  seen  that,  as  regards  the  function  of  the 

nerve,  elongation,  wliun  well  ]>erfonned,  has  but  little  influence  over  motility', 
and  is  never  followed  hy  ]n'i'si?^tcut  paralysis  of  movement,  while,  on  the  e<m- 
trary,  the  api»earance  of  a  lasting  ariiestliesia  is  iadisjieiiKalde  to  its  thera|)eu- 
tic  action,  when  it  is  dirwteiL  as  is  most  fre^piendy  the  case,  against  an 
exaggeration  of  the  dircN^-t  or  reflex  sensory-mtttor  irritabilitv  of  the  nerves. 
We  must  now  inquire  what  has  been  tlni  action  of  this  therapeutic  agent 
upon  the  sevend  ^^ectioIl^*  for  which  it  has  bii?n  uinployed. 

The  great  majority  of  elongatit?ns  havo  Ut*.'n  jtmclimMl  in  vai^et^  of  neuralgia^ 
and  particularly  of  sritrfi^-  nenralf/ia,  and  often  the  dij^appcarance  of  the  pain 
has  been  obtained ;  unfortuiuitely,  the  projiortion  of  detinitive  recoveries  tan- 
not  be  exactly  known,  iKvauHe  most  nf  the  rasos  arc  published  too  short  a  time 
after  the  oi>eratlon.  Thus,  Wals}iam,Htadying  fortv-eitcht  eari<*s  of  neuralgia, 
reported  as  cured  by  elontcution,*  showi^-d  tliat  nearly  n'll  had  bt-fu  published 
too  soon.  In  fourteen  ot  the  casi*H,  which  be  was  able  to  ti*ace,  there  were 
nine  defl^nitive  recoveries  and  five  relapses,  following  after  mtervals  of  from 

t  Britisli  Med.  Journal,  Deoember,  IHSt). 
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five  to  eighteen  months.    Indeed,  traumatic  nmrcdgias  are  those  which  furais! 
the  greutewt  nuniher  of  suct'esscs. 

Spasmodic  affections  of  ti-uuniatie  origin  liave  also  bt*en  treated  hy  thir»  pro- 
cedure. It  U  Known  that  the  iiret  intentional  elongation  was  done  by  ^ua^- 
baum  for  a  contracture  consecutive  to  a  contusion  of  the  ami,  and  that  hi« 
l»atient  was  curtHl,  recovering  even  the  lost  sensibility  of  the  dorsal  dkiit 
of  the  forearm.  Li  ktanus^  elongation  ha.s  given  several  successes,  attri- 
buted to  Vogt,  Verneuil,  Clark,  lUtton  (of  Madras),  and  others,  when  the 
operation  has  not  been  done  too  late»  and  when  all  the  nerves  comiue  from 
the  diseased  region  have  been  elongated.  Recovery  has  also  been  obtained 
iu  some  cases  ot  reflex  ejuU-psif^  with  well-marked  aura.  We  have  seen  that, 
in  NuBsbaum's  case,  the  seneibility  ix^turned  uh  a  ixwult  of  the  elongation. 
Blum  has  al.o  obtained  a  recoverv  by  employing  this  ojjeration  in  a  case  of 
traiuaatic  panthjsis  of  sensation  and  motion  in  the  forearm.  This  surgeon  ex- 
plains the  ri'sult  by  tlic  feebleness  of  the  traction,  which  increase!*  the  condnc- 
tibility  of  the  nerves;  but  Laurie,  of  Lahore,  and  Bomfoit,  obtained  analogous 
results  in  patients  attacked  with  auiesthetic  leprosy,  by  making  very  strong 
traction,  and  in  some  cases  in  spite  of  rupture  of  the  nerves  during  the  oj»e- 
ration.  These  patients  were  not  under  observation  long  enough  ailer  the 
operati(m  for  it  to  Imj  known  if  their  recovery  was  definitive. 

Elongation  lias  albO  been  proposed  by  WeckeH  for  certain  affections  of  the 
optic  na-ve^  but  this  author  has  as  yet  only  |x?rformed  it  upon  |>atients  who 
were  irrevocably  blind,  so  as  to  study  its  influence  upon  jmin,  liallucinutions, 
etc.;  the  operation  did  not  have  any  annoyuig  result.  Elongation  of  the 
optic  nerve  has  alst)  been  practised  by  Pamard,  of  Avigrmn.' 

Certain  affeciioms  of  Uu:  spinal  cord  are  also  amenable  to  elongation.  It  bss 
been  i*ccently  ([uite  often  f>erformed,  es{)ecially  in  Germany,  for  the  relief  of 
the  shooting  pains  of  locomotor  ataxia,  and  this  operation,  which  has  been 
practised  upon  tlie  sciatic  nerve  in  most  of  the  cases,  often  makes  the  pain 
airiapjH.'iir,  and  anicliorates  for  a  longer  or  shorter  time  the  motor  incoonlina- 
tion  ;  this  unieliomtiou  was  UKiiiitaiued  to  the  end,  in  a  case  of  I-angenbuch'i, 
the  |jatient  <lying  three  months  after  the  operation  in  an  attack  ot  ej>ilepsy. 
In  a  case  of  prol>able  cancer  of  the  dj>ina!  coi-d,  successive  elongation  of  botli 
sciatic  nerves  causetl  a  cessation  of  the  intolerable  pams,  the  tirst  time  for 
fifteen  days,  and  the  swond  time  for  five  days.'  Kussbaum  cured,  by  elon- 
gating the  femoral  and  sciatic  nerves,  a  patient  who  had  suffered  tw  elevai 
years  from  paraplegia  with  contracture,  which  had  followed  a  fall  uj»on  the 
sacrum.  Fmally,  elongation  hiis  been  imsuccessfully  tried  for  the  cure  of 
the  Iwionn  consecutive  to  infantile  paralysis,  and  for  those  following  cerebral 
hem*)rrhage. 

In  brief,  the  ]>rincipal  indication  for  elongation  is  the  exaggeraition  of 
the  direct  or  reflex  sensory-motor  irritability  of  the  nerves,  and,  in  particular, 
neuralgia.  This  operation  should  only  be  attempted  when  all  other  means  of 
treiitKient  have  failed  ;  hut  for  the  spinal  nerves  it  should  be  preferred  to 
either  neurotomy  or  neurectomy.  For  the  cnmiul  nerves,  we  have  said  that 
it  is  necessary  to  be  very  reservcnl  in  its  employment.  Elongation  is  also 
indiciit^l  in  traumatic  contractures,  tetanus,  and  reflex  epilepsy,  the  surgeon 
Ijeiu^  careful,  in  the  latter  cases,  to  elongate  all  the  nerves  which  come  from 
the  tocus  of  irritatiini,  to  interfere  early,  and  to  i^jnuit  the  elongation  a  cer- 
tain number  of  times,  as  advised  by  Johnston,  if  the  first  produces  only  a 

■  Wi!«:ker,  Annalcw  d'OuuUitliqav,  t.  Ixxxr.  p.  134.     1S81. 

•  Social*  de  Chirurgie,  12  AvrU,  1S«2. 

*  I.auiarrt*.  duitribation  h  rMudo  dv  I'elongAtion  des  nerlk  dans  1m  affeciion^  niMiUUirei. 
it«sru«  de  Chirargin,  Juin,  IBSl. 
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temporary  amelioration.     Finally,  this  operation  may  be  practised  in  ataxic 
j»aticnUs,  cHpecially  whuii  tliu  liglituiiig  puinw  ure  atmugly  niurkcd. 

The  tilougution  of  Hpinal  uervua  does  not  present  any  bpeelal  gravity,  and 
in  none  of  tLe  catic's,  already  numerous,  whieL  have  been  thus  far  publinhed, 
has  any  grave  accident  supervened  in  consequence  of  the  tractions  exerted 
upon  the  nerve-truukrf,  contrary  to  what  might  have  been  8upj>o8cd  from  the 
oiued  of  Hudden  death  occurring  during  reduction  of  shoulder  luxations, 
which  are  explained  by  the  dragghig  on  the  brachial  plexus.  But  it  is  evi- 
dent that  thirt  oitcmtion,  like  all  surgical  iiiterfcreuces,  exposes  the  patient  to 
the  accidents  and  the  complications  of  wounds.  In  regard  to  the  functional 
activity  of  the  nerve,  we  have  seen  that  persistent  pamlysiH  of  motility  has 
never  been  described  as  a  result  of  elongation  of  thest.^  nerves.  We  know 
that  it  is  not  the  same  with  the  cranial  nerves,  and  that  the  harmlessness  of 
their  elongation  is  much  disputed.  In  either  case  the  surgeon  should  be 
guarded  in  the  employment  of  chlorotbrni,  sinL-c  this  operation,  more  than 
any  other,  perhaps,  exix)se8  to  re-flex  rsyncopo  which  may  readily  prove  fatal. 

Opekative  Manual. — Should  gena'ol  anaesthesia  be  employed  ?  Behove 
and  Gillette  reject  the  employment  of  chloroform,  fearing  a  sudden  arrest  of 
the  heart  by  reflex  excitement.  Quinquaml  rejects  it  \x\  order  to  recognize 
the  existence  of  aniesthesia,  which  demonstnites  that  the  elongation  lias  been 
sufticient.  Chiene  and  liluni  administer  chloroform,  and  I  have  likewise 
used  it.  I  have  also  employed  local  ancesthesia  by  means  of  the  ether  spray. 
The  pain  at  the  moment  of  elongation  is  excruciating,  but  transitory.  Alost 
fr«?cuently,  general  anaesthesia  ought  to  be  resorted  to. 

The  operation  of  nerve-elongation  or  nerve-stretching  includes /om;'  stages: 
(1)  the  incision  and  seaith  for  the  nerve,  (2)  its  isolation,  (3)  its  elongation, 
and  (4)  finally  its  replacement,  and  the  dressing  of  the  wound. 

(1)  The  tii-st  stage  demands  a  comi>lementary  chapter  of  operative  surgery, 
which  has  already  been  sketched  by  Vogt.  Ah  in  the  ligation  of  art<.'ries, 
the  incision  should  lie  Jis  much  as  possible  parallel  to  tlie<,'0ui'8e  of  the  nerve, 
and  its  length  should  vary  with  the  depth  at  whii;h  the  nerve  is  situated, 
lilum  advises  choosing  for  the  incision,  as  far  us  possible,  the  jKiint  nearest 
to  the  supposetl  place  of  <>rigLn  of  the  symptoms,  and  the  employment  of 
Esmaivh  s  batxlage  to  facilitate  the  Hi*arcli  for  the  nerve.  When  the  region 
permits  it,  Gillette  thinks  it  prudent  to  keep  at  a  distance  from  the  s]>inul 
cord.  It  is  sufficient  to  say  that  the  incision  should  hv.  made  at  the  iKiint 
where  the  nerve  trunk  is  most  accL-ssiblu ;  Esniitrch's  bamlage  is  commonly 
useless,  and  should  lio  removed  at  the  moment  of  elongation. 

The  sf arch  for  the  ntrve  should  h*j  made  with  us  little  injury  as  possible  to 
the  surrounding  tissues.  Elongation  of  the  sciatic  nerve  has  often  occasioned 
a  suppui*atiug  wound,  which  I  attribute  to  the  fact  that  tactions  are  exer- 
cised upon  the  nniscles;  sometimes  they  are  separated  with  the  fingers,  but 
it  is  better  to  make  a  clean-cut  wound, 

(2)  The  second  stage  of  the  opt'iiititm  may  j»re«ent  some  difficulties,  if  the 
nerve  is  inclosed  in  a  tissue  of  new  formation,  cicatricial  or  otherwise.  When 
once  the  nerve  is  exjiosed,  it  is  isolated  like  the  artery  in  a  ligation,  with  the 
forceps  or  grooved  cUrector. 

(3)  The  most  important  stage  is  now  n?a(-hcd,  the  elongation  itself,  wliicli  amy 
be  done  either  with  the  finger,  with  the  forceps  or  gmovcnl  director,  or,  tinully, 
with  a  blunt  hook  such  as  I  have  had  constructed,  simply  jirovidcd  with  u 
groove,  conceive  in  one  diivction  and  convex  in  the  other,  upon  which  the 
nerve  lies,  or  carrying  a  dynamometer  at  the  middle  part  of  its  shank,  as  in 
Gillette's  instrument;  but  when  it  comes  to  l>e  determined  whatfonre  should 
be  used  in  drawing  u^Km  the  nerve,  we  are  obliged  to  adnut,  with  Trombetta, 
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that  the  indications  given  by  dtirgeons  uj^on  this  subject  are  ^'nglle.  Taking 
thi;  Hoiatio  nerve,  Ibr  example,  of  which  the  conditions  of  elongation  are  best 
tleteruunod,  it  is  seen  that  Billroth  advisea  only  to  lift  it  up  with  the  finger; 
Mac  Farlane  and  Xus^baum,  to  make  progressive  traction  sufficiently  strong 
to  raise  up  the  limb;  PatruUin,  to  stretch  it  forcibly,  so  that  the  roots  may 
participtite  in  the  elongsiTion  ;  C'hiene,  to  draw  it  from  al>ove  downwards  and 
imm  below  upwunls,  tVuviblv  enough  to  raise  the  linili  from  the  operating 
table ;  Speuce,  to  fix  the  foot,  and  dniw  tljc  nerve  until  it  yields  with  a  Hcnfta- 
tion  of  resistance  having  been  overcome ;  Robertson,  to  draw  strongly  mitil  a 
certain  degree  of  relaxation  has  been  obtained ;  Langenbeck,  to  draw  with 
great  violence;  Blum,  tinally,  to  make  slight  extension  if  the  function  of  the 
nerve  is  diminished  or  suppitisticd,  and  a  sudden  and  violent  extension  if  the 
excitability  of  the  nerve  is  increased.  As  regards  other  nen'es,  the  confusion 
is  Ktill  greater. 

To  permit  an  appreciation  of  the  tractile  force  apjdionblo  to  the  elongation 
of  each  nerve,  Trombetta  and  Gillette  have  undertaKcn  exi>eriraent8,  of  which 
I  liave  already  s]X)ken.  These  authors  think  that  one-thinl  of  the  force 
necessary  to  cause  a  rupture  of  the  nerve  is  sufficient  for  it*  therajioutic 
stretching,  and  they  recommend  the  employment  of  the  dynamometer  m  the 
elongation  of  nerves,  in  order  to  know  exactly  wliat  is  done,  and  not  to  ox- 
eec*l  the  limit  that  has  been  marked  out.  Strheving  advises  to  take  as  a 
guide  in  elongation,  the  production  of  aneesthesia  alone,  and  to  make  uiild  and 
progressive  traction  until  complete  amesthesia  in  the  territory  of  the  elongated 
nerve  has  been  obtaine<l,  a  condition  which  seems  necessary,  as  we  have  seen,  in 
order  to  obtain  a  j>ermanent  recovery. 

This  proie<lure  appears  logical,  but  it  ought  not  to  prevent  the  employ- 
ment of  the  dynamometer,  which  will,  no  ooubt,  after  a  time,  permit  the 
tracing  of  more  precise  rules  for  nerve-elongation. 

Before  exercising  tractions  upon  the  nerve-trunk,  care  must  be  taken  to 
have  the  limb  immovably  fixed,  m  order  that  fiexion  of  the  articulations  may 
not  allow  the  nerve  to  make  too  grt^t  a  loop,  since  n  Uny  wiile^prcad  destnio 
tiou  t>f  the  connections  of  the  nerve  with  its  sheath  might  int^rierc  both 
with  the  nutrition  of  the  nerve  and  with  the  results  of  its  elongation. 

In  what  direction  must  the  ti-actions  on  the  nerve-trunk  be  made?  The 
majority  of  surgeons  draw  perpendicularly  to  the  axis  of  the  nerve.  Gillette 
liilvises  to  |iaHs  the  hook  ot  his  extensor-ilynamometer  through  an  elliptical 
orifice  of  4  centimetres  (IJ  inches),  with  rounded  ed^es,  scooped  out  in  a 
thick  piece  of  board ;  the  nerve,  in  being  elongated,  is  pressed  aurainst  the 
edges  of  the  Ixmni,  which  scne  as  pulleys  for  changing  the  direction  of  the 
force,  the  jH.*riH?ndicular  traction  beine  thus  ace<mipanied,  according  to  tho 
surgeon  of  Bu-etre,  by  traction  in  both  the  centrijK'tal  and  the  i^ntrifugal 
diret-tion.  Other  authors  dniw  in  both  these  directions,  holding  the  nerv« 
between  their  fingers.  But,  as  was  said  in  the  ph^^siological  |Mirt  of  this 
article,  tractions  on  the  jKTipheral  end  act  rather  upon  the  motility,  and 
centrij»etal  tractions  upon  the  sensibility  ;  it  is  therefore  useless,  and  may  be 
injurious,  to  make  tractions  upon  the  |teripheral  end  of  the  nerve. 

(4)  To  finish  the  operation  it  remains  only  to  replace  the  nerve  in  its  nor- 
mal situation  and  to  dress  the  wound.  Tliere  is  here  an  urs:ent  indication 
to  seek  for  union  by  the  first  intention,  in  onler  to  avoid  tne  formation  of 
a  <^Gatricial  tissue  caiuble  of  a^uipres**ing  the  nerve,  Tlierelore,  I  think, 
Lister*s  dreesinc  should  be  emj^loyetl,  jui^t  as  all  the  precautions  of  the  anti- 
septic method  snould  be  obpicrvc<l  during  the  course  of  the  operation.  l>ur- 
ing  the  first  days  of  the  after-treatment  the  limb  nhould  l»e  kej^t  immo\*abUL 
Bniinwell  has  advL^cd  making  movements  when  cicatrization  K-gins,  so 
as  not  to  {lenuit  the  ucr\'e  to  form  adhesiuini. 
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In  conclusion,  I  must  describe  the  mode  of  olnntrating  tlie  sciatic  ncn'c 
jtropoHcd  by  Ti'ombetta,in  accordance  with  the  experiments  of  Vogt,  and  hnned 
upon  the  exhaustion  of  the  eWticity  of  thin  nerve  in  movements  of  forced 
flexion  of  the  thigh.  It  consists  simpi}'  in  Hexing  the  thigh  ui)on  the  ftelvis, 
beyond  a  right  angle,  while  the  leg  ih  kept  extended  upon  the  thigh.  This 
manipulation  determines,  according  to  this  author,  a  lengthening  of  tlie  sciatic 
nerve,  as  great  as  a  man  could  produce  by  drawing  with  all  his  strength 
upon  this  nerve.  In  exi»criuients  upon  the  cadaver,  I  have  ascertained  that, 
in  forced  flexion  of  the  thigli,  tlie  leg  hein^  extcndwl,  the  sciatic  nerve  is 
strongly  drawn  uver  the  jH)sterior  surface  ot  the  neck  of  fcnmr,  and  is  flat- 
tened at  this  iM>int,  Trombetta  does  not  believe  that  his  procedure  is  appli- 
cable to  the  bracliial  plexus,  because  the  movements  of  the  arm  are  naturally 
too  extended  to  allow  of  their  being  much  exaggerated. 

This  procedure  avoids  the  inconveniences  of  a  bloody  operation,  hut  it 
necessitates  complete  anresthesia,  and  clinical  facta  in  sulHcient  nuiultcr  to 
allow  an  appreciation  of  its  therapeutic  value,  are  yet  wanting;  finally,  as 
it  requires  very  great  flexibility  ot  the  coxo-femoral  articulation,  it  is  often 
inapplicable. 


m.  Neurotomy  and  NEUREcxaikry. 

The  name  Nnirotomy  is  given  to  an  operation  which  by  a  simple  section 
interrupts  the  continuity  of  one  or  several  nerves.  Neurectomy  is  the  reflec- 
tion of  a  more  or  less  extended  portion  of  a  nerve-trunk. 

These  two  operations  have  the  same  immeiiiate  results,  and  the  circum- 
stances by  whicn  they  are  indicated  are  very  aiuilogons ;  hence  it  is  convenient 
to  study  them  together,  in  order  to  avoid  rci>ctition,  i)oiuting  out,  by  the 
■way,  the  peculiarities  proper  to  each. 

History. — Without  sj^aking  of  the  old  sui^geons  who  treated  neuralgias, 
consecutive  to  wounds  of  the  head,  by  surrounding  the  wound  with  deep 
iticisioas,  it  was  about  the  middle  of  tho  last  century  that  licrvcvsection 
appears  to  have  lieen  devised  anil  jniictised  for  the  first  time  hy  Marwhal, 
for  the  cure  of  tic  tiouloureux  of  the  face.  But  the  inadci:[Uacy  of  thifi  ojieration 
was  soon  recognized,  and  at  the  end  of  the  18th  century,  Andr^,  a  surgeon 
of  Versailles,  treated  this  aifection  by  the  aj»plication  of  caustic  along  the 
Ksouree  of  the  nerve,  in  sucli  a  niauner  as  to  destroy  it  for  a  certain  extent — u 
procedure  more  certain,  said  Boyer  (1S22),  than  the  resectiiMi  of  a  p<.>rtion  of 
the  nerve-trunk,  hut  which  was,  notwithstiuuling,  but  little  employed,  cx- 
<jept  as  a  last  reH4>rt  after  the  failun*  of  resection,  on  aceomit  of  tlie  extent  of 
tho  ravages  which  it  deterniined.  The  aliusc  made  of  nerve-sections  and  their 
\md  results,  whicli  are  easily  explaineil,  since  tliey  were  almost  exclusively 
4i]tplied  to  facial  neuralgias,  the  most  obstinate  of  all,  caused  them  to  fiill 
into  complete  disorcilit,  from  whence  tliey  were  again  raised,  about  18.32,  thu 
perit>d  at  which  Roux,  in  Fnuicc,  jjaurcnzi  and  Borclli,  in  Italy,  Scliuh  and 
Patruban^  in  Austria,  and  Wagner,  in  Prustsia,  again  brotight  them  into 
honor.  Subsequently  they  weix*  extolled  by  Sedillot  and  Xelaton,  hi  France, 
and  by  Weber,  of  Tionn  ;  but  it  is  Leti^vant  to  whom  is  due  the  most  com- 
plete study  of  them  which  has  been  made. 

Apart  frnm  neunilgias,  ncnmtomy  has  been  tried  in  eases  of  functional 
spasm, and  in  u  certain  niimln'r  of  npasmodic  aflecti(»ns;  in  tetanus,  by  ]>urrcy ; 
in  certain  cases  of  chorea  which  are  kept  up  by  peripheral  lesions,  by  B<jrclli, 
•of  Turin,  Andral,  and  Maiden ;  in  hysteria  due  to  a  lesion  of  the  peripheral 
nerves;  in  hydrophobia;  in  paralysis  agitans;  and  in  the  delirium  fromnervo- 
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woundrt.     Optico-eiliary  neurotomy  has  uIho  beeu  extolled  eh  a  remedy  for 
Hvmitathetic  ophthalmia,  and  scctioQ  of  the  sciatic  aerve  for  the  cure  of  ^1 
Arabian  clephautiodis.  ^M 

Physiology, — I  sliall  say  here  only  a  few  words  upon  the  physiology  of  ^^H 
nerve-section,  referring,  for  that  which  relates  to  thia  question,  to  what  wm  ^| 
said  in  re^unl  to  accidental  sections  of  nerves,  their  cicatrization,  and  the  ^H 
trophic  lesions  by  which  they  may  be  followed.  ^H 

Let  me  rc^X'at  only,  that  the  section  of  a  mixed  nerve  is  generally  fol*  ^H 
lowe<l  by  ^mrabjKis  of  motion  and  sensation  in  a  great  part  of  its  territor)',  but  ^| 
that  these  sensory*motor  disturbances  may  be  more  or  less  completely  and  ^M 
more  or  less  rapidly  lessened,  in  consequence,  no  doubt,  of  the  return  of  ^M 
nervous  influence   t^irough  the  anastomoses  of  neighboring  nerves.    Thi»^  ^H 
Bulwtitution  may  he  such   that  the  section  of  an  important  nerve  does  not  ^| 
(*ause  any  functional  dir^turbance,  even  momentarily,  as  has  been  seen  in^H 
several  instances,  after  isolated  section  of  the  median  nerve  in  the  foreanii».^H 
without  lesion  of  either  the  radial  or  the  ulnar  nerve.     It  is  proper  to  insist  ^| 
here  very  particularly  upon  these  facts,  which,  although  rare,  may  explain^H 
to  us  the  failure  of  o{)erative  nerve-sections  in  a  certain  number  of  c-ases.  ^H 
It  must  be  addeil  that,  acconling  to  Letievant  and  Tripier,  the  functional  in-^H 
tegrity  after  nerve-sections  is  more  apparent  than  real;  hideed,  acconling  to^H 
the  former  of  these  authors,  the  preservation  of  movements  is  due  to  the 
combined  action  of  muscles  innervated  by  uninjured  nerve-trunks  {substituiaf 
viotilihj).     As  to  tlie  sensibility,  it  is  preserved,  by  anastomoees,  at  the  peri- 
phery of  the  zone  of  distribution  of  the  nerve,  but  it  is  wanting  in  tlic  re- 
loainder  of  its  extent ;  the  tactile  sense  alone  is  partly  prvser\  ed  on  aeeouut 
of  the  sho^'k  which  is  communicate<l  to  the  healthy  papillse  oi  the  ueigk^B 
borliood,  nKK'hanicailv,  absc^lutely  as  if  the  finger  were  touchetl  by  that  of^^ 
anotlier  jierson  ;  tactile  impressions  are,  indeetl,  transmitted  in  both  cases  by 
contiguity,  but  the  painful  and  thermic  impressions  are  nulL 

At  other  times,  on  the  contrary,  the  paralysis  extenda  beyond  the  domuii 
of  the  cut  nerve — an  event  which  ia  explained  by  the  occurrenoe  o€  vi 
motor  distnrlMuiccs. 

After  a  certain  itcrit>d,  about  from  four  to  six  months^  according  to  experi< 
mentH  upon  animals,  the  phenomena  of  paralysis  disappear  by  a  process  v 
diflereut  from  that  of  winch  we  have  just  sjK>ken,  by  a  true  nervous  regcnem- 
tion,  characterized  by  the  ap^iearanc^  <>f  ner\'e-fibres  in  the  midst  of  the 
cicatricial  lis^ue  which  unites  the  two  ends  of  the  divided  uer^x*;  thife 
process  ha-s  already'  been  described,  on  u  i)reccding  page. 

When  theix*  is  a  lo^s  of  substance  of  the  nerve,  the  immediate  pbenooK 
are  the  same,  but  the  regeneration  is  more  slowly  eftected  ;  easilv  obt 
after  a  resection  of  two  cetUimetres  (J  inch),  according  to  Tripier,  it  b< 
exceptional  when  tlie  [>ortion  removed  measures  from  four  to  six  centL 
(1}-*2  inches).     Tlu-^^e  tigui*es  are  fuinished  by  experiments  upon  auimala  and 
are  not  strictly  applicable  to  man. 

Indications  and  Rksults. — In  speaking  of  the  history  of  these  operation^SI 
the  several  atFections  in  which  section  and  excision  of  nerve-trunks  are  em- 
ployed liave  been  briefly  mentioned.    It  now  remains  for  us  to  study  in  detaiL^^ 
the  indications  and  results  of  these  operations  in  each  of  theee  aU'ectious.      ^H 

Neuralgia  constitutes  the   least  disjmted.   indication  for  nerve-eection  or^^ 
excision,  and  these  operations  have  IxH^n  practised  a  much  greater  number  of 
times  for  this  affection  than  for  all  others  together. 

In  the  j>agea  which  treat  of  neuralgia  in  general,  I  insisted  upon  the  iraport- 
aoce  and  the  difficulty  of  making  a  precise  diagnosis  as  to  the  nature  ul  th» 
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neuralgia,  according  to  the  constitutional  conilitiou  of  the  patient;  an  to  it* 
cause^  peripheral  or  central  (congestion,  neuritis,  ascending  neuritis,  conipree*- 
sion);  as  to  itfl  exact  seat,  in  the  nerve-trunk,  in  the  terniinul  branches,  or  in 
the  central  origin  of  the  nerve.  Finally,  are  we  dealing  with  a  reflex,  or 
with  au  essential  neuralgia? 

From  what  has  been  said,  then,  three  therapeutic  indications  are  to  be 
fulfilled  :— 

1(1)  To  combat  the  t^enenil  contttitutional  Htate; 
(2)  To  combat  the  tocal  nerve  lesion ;  and 
(3)  To  combat  the  pain. 
I  insist  upon  the  necessity  of  preceding  all  surgical  interference  by  an 
appropriate  general  and  local  treatment,  corUinued  for  a  sufficiently  long  time. 
But  frequently  the  diagnosia  is  incomplete,  and  symptomatic  treatment  is 
eiuj»loyed  m  the  endeavor  to  relieve  the  pain. 

U  the  neuralgia  is  from  a  peripheral  cause,  the  first  indication  b  to  endeavor 
10  act  upon  this  cause  itself;  if  it  escape  our  means  of  action,  we  must  have 
rocoui^c  to  neurotomy  ;  but  Tripier  recommends,  in  such  a  ease,  to  interrupt 
ull  communication  with  the  nerve  centres  by  multiple  sections.  Tlie  of>cra- 
tive  procedure  will  l)e  relatively  easy  if  the  cause  of  the  neumlgia  still  i^t- 
mt,  out  if  it  have  disappeared,  in  consefiuence  of  previous  ti%atmciit,  for 
example,  while  allowing  tlio  pains  to  continue,  some  diUicnlty  will  be  experi- 
enced in  the  operation.  Tripier  advises,  in  order  to  determine  the  seat  of 
Itain,  to  explore  the  nerve  by  pressure.  If  this,  being  applied  over  the  nerve 
supposed  to  be  affected,  causes  the  pain  to  cease,  it  is  to  this  ner\'e  that  we 
must  direct  our  attention.  If  the  pain  does  not  cease,  it  may  be  inferred 
that  the  lesion  either  involves  the  recurrent  fibres,  or  is  centrally  situatetl. 
hi  order  to  ascertain  which  are  the  recurrent  fibres  affected,  pressure  should 
be  exerted  upon  the  neighboring  nerves. 

In  cases  where  the  existence  of  a  central  lesion  is  probable,  some  advise 
to  refrain  from  interference,  while  others  atill  authorize  the  operation  as  a  last 
resource,  either  in  the  h[)pc  of  rendering  the  puroxysmH  less  frequent  by 
suppressing  causes  of  i»eripherul  irritation,  or  even  in  the  endeavor  to  obtain 
a  cure  ultimately,  through  consecutive  atrophy  of  the  seat  of  the  lesion. 
Vulpian  and  Diclcinaon  have,  in  fact»  observed,  afler  a  certain  time,  atrophy 
of  the  spinal  cord  at  ^joints  corresponding  to  the  origin  of  the  nerves  of  ani- 
patated  limbs. 

If  there  is  reason  to  fear  that  the  ease  is  one  of  ascendutt]/  neuritis  or  peri- 
neuritis^ neurotomy  becomes  necessary,  or  rather  neurectomy  above  the  lesion, 
taking  care  to  examine  the  removed  fragment,  as  advised  hy  Bix)wn-8equai\l, 
in  order  to  know  if  the  nerve  is  still  diseased  at  the  point  of  set^tion ;  and 
in  case  of  failure,  a  new  section  must  be  made  at  a  higher  point  of  the  same 
trunk.  The  difficulty  of  diagnosis  in  aseonding  neuritis  accounts  for  jnany 
of  the  failures  of  neurotomy  and  neurectomy. 

If  the  lesion  is  locatcil  in  the  cntfjncons  ramifications  of  the  nerves,  its  dis- 
semination and  multiplicity  of  anastomoses  may  lead  us  to  think  that  there 
is  a  central  lesion,  but  there  is  ahjiost  always  a  more  painful  zone  which 
eeema  tlie  centre  of  irradiation,  and  the  limits  of  w4iich  successive  compres- 
sion of  the  different  nerve-branches  will  permit  us  to  determine*  Tripier  ad- 
vises, before  resorting  to  nerve-section  in  these  varieties  of  ncundgia,  to  treat 
them  by  applying  very  delicate  cautery  irons,  so  as  to  affect  the  entire  thick- 
nesB  of  the  skin.  If  this  treatment  does  not  succeed,  a  polf/netn-otom}/  should 
be  performed,  cutting  first  those  branches,  compression  upon  which  seems  to 
use  a  disappearance  of  the  pain. 

According  to  some  authoi-s,  Vulpiini  innon^  others,  tlie  possibility  of  a 
I  occupying  the  terminal  plexuses  has  not  ueen  demoiistintcd.  * 
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To  8um  uis  .^-otioti  of  nerves  U  espeoiallv  indicaiod  in  ueuralgian  whicliare 
primarily  jH?ripljeraI,  but  muy  alw^  Buccoeu  in  some  neuralguii*  of  central  ori- 
gin ;  it  nmy  therefore  be  said,  with  Dennis,  that  it*  principal  indication  nmdts 
in  the  violence  of  the  painH,  and  iu  their  resititauue  to  other  meaue  of  treat- 
ment. 

In  regard  to  the  choiW  of  operative  procethtre^  the  opinions  of  authon*  differ 
aco(»rding  to  tlieir  tiieory  of  the  nuMlf  of  relajwe.  Tripier,  who  believee  thiit 
the  pain  returns  rather  through  the  wajs  of  transmiaeion  which  have  betii 
allowed  to  persist,  than  through  the  cicatrix  of  the  nerve,  extols  simple  divi- 
sion of  all  the  painful  branches,  simidtaneons  or  successive  pofynettrotomy^  ami 
he  thinks  neurectfnny  nece^Hary  only  when  it  is  wishetl  to  remove  an  altered 
jK)rtion  of  a  uen'c  trunk.  Letievant  thinks  that  neurotomy,  practiseil  upm 
a  single  branch  alone,  should  only  be  done  if  the  neuralgia  is  traumatic ;  if 
it  aftc»ot8  exclusively  the  sphere  of  distribution  of  a  single  uen'e,  or  if  it  has 
begun  thus  very  distinctly,  and  has  only  extended  at  a  later  peric»d  to  the 
neighboring  branches;  if  the  |)aroxysni  begins  by  a  circumscribed  fiain  of 
the  nerve;  if  pressure  upon  the  nerve  which  it  is  intended  to  cut  dinunisht^ 
or  suppresses  the  paro.^cysm  ;  and  if  there  is  no  sign  of  central  neuralgia:  in 
all  other  cases  he  recommends  simultaneous  section  of  all  the  branches  upon 
which  there  exist  painful  imintA  {jtoiuta  douloureiw).  This  author  think?, 
with  Otto  Weber  and  Vircnow,  that  neurotomy  is  very  probably  sufficient 
to  cure  neuralgia  when  it  is  well  applied.  He  recognizee  only  that  neurec- 
tomy gives  an  additional  security,  and  that  it  may  Be  reeorted  to  when  the 
region  permits  this  operation  to  be  done  without  too  much  increasing  thi* 
gravity  of  the  prognosis,  which  is  always  more  serious  than  that  of  a  simjilt* 
neurotomy.  Such  is  not,  however,  the  opinion  of  the  great  majority  of  sui- 
geons  of  the  nresent  day,  who  see  in  the  cicatricial  union  of  the  extremities 
of  the  divideu  nen'o,  the  principal  cause  of  relapse,  and  who  consider  neu- 
rectomy the  best  means  of  obviating  its  occurrence. 

An  o[>eration  recently  projM>8cd,  tlie  elongation  of  nerves,  to  which  a  special 
section  of  this  article  has  Ixjcn  devoted,  has  been  reoDmraendcd  for  tlio  cure 
of  neuralgia  as  a  t-ubstitute  for  the  division  of  nerves,  with  or  without  resec- 
tion. I  iniiy  here  add  that,  if  elongation  is  perhaps  preferable  to  section  "f 
nerves  in  neuralgias  of  the  extremities,  especially  in  the  case  of  the  mixtd 
nerves,  the  motor  function  of  which  it  preserves  nearly  intact,  when,  tm  the 
contrary,  the  cranial  nerves  are  concerned — instead  of  elongation,  which  Tuav 
act  upon  the  nerve  centres,  exciting  tliem,  and  cauHing  either  trophic*  diss- 
turbances,  as  in  irritation  of  the  branches  of  the  trifacial,  or  arrest  of  the  heart 
by  reflex  action — nenrectoni}'  is  generally  to  be  preferred,  particularly  for  nen- 
ralgias  of  the  fifth  pair.  For  tlTe  facial  nen-e,  however,  if  the  caae'is  one  of 
jiaiuless  Hpasrn  (tir)  of  the  muscles  of  the  face,  it  will  be  of  advantage  to  em- 
ploy moderate  elongation,  with  crushing  of  the  nerve,  for  example,  between 
the  bla<lcs  of  the  Ibrceps.  Both  reflex  disturbance  and  [>eriuanent  f»aralysiii 
are  thus  avoided. 

The  surgical  treatment,  it  is  thus  seen,  should  vary  not  only  with  eacL 
kind  of  neuralgia,  but  also  with  each  kind  of  nerve,  according  a«  it  ifi  a 
spinal  or  cranial  nerve,  and,  in  the  latter  case,  as  it  is  a  nerve  of  sensation  or 
motion. 

Sometimes  section  of  the  nerve  is  followed  by  a  complete  didappearancf 
of  the  pain,  at  the  very  moment  of  opemtion — the  recovery  is  instantaneoiiit: 
but  it  is  not  unusual  to  see  the  pain  continue  for  a  certain  time,  and  then 
gradnall}'  disupfjcar.  Again,  the  good  ctfectsof  the  operation  may  be  niurh 
more  slowly  produced,  the  re<iovcry  being  then  attributed,  as  we  Lave  seen. 
to  an  atrophic  process  occurring  in  tlie  nerve-centres  as  u  result  of  the  section 
of  the  nerve  j  tut  these  caseti  must  be  received  with  hesitation,  t^ince  tliej 
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may  well  be,  at  leaet  in  part,  examples  of  spontaneous  recovery,  such  as  are 
obbcrvetl  now  and  then  in  neurulgiii-s  wliieli  have  reHistcd  all  treatment. 

In  a  great  number  of  ea^en,  after  apparent  recovery,  more  or  lesn  rapidly 
obtained,  relupseti  occur.  Thus,  the  btuti^tietj  of  21  cases  collected  by  DcnDi^ 
ehow ; — 


6  rolapfttis  ut  the  end  oE*  from  12  (o  18  months. 

S         *'         **  "  tJ  lo  12       ** 

4         *<         "  "  1  lo    tJ       *» 

4         "     before  the  end  of  1  munih. 

4  cases  without  relapse,  kept  under  observation  from  1  to  2  months. 


Tlnr*  HhnwH  how  necessary  it  is  to  be  cautious  in  affirming  the  radical  euro- 
of  u  neunilffia,  and  during  how  long  a  period  u  relapp^e  iway  be  feared.  This 
may  depenil,  (1)  upon  the  neuralgia  being  due  to  a  [iriinary  central  lesion,  or 
to  a  ecuitral  legion  consecutive  to  a  peripncral  lesion,  and  persisting  after  the 
operation;  (2)  upon  the  existence  of  an  uHft-nding  neuritis;  (3)  upon  the 
nennilt^ia  liaving  its  seat  in  the  recurrent  tihres;  (4)  upon  the  iminful  nerve 
not  having  been  cut;  (5)  upon  an  adjoining  painful  nerve  huvnig  been  left 
intact ;  or  (6),  when  the  relapse  is  delayed,  upon  the  cicatrization  of  the  two 
ends  of  the  nerve.  It  is  to  avoid  this  accident  that  many  surgeons  prefer 
neurectomy  to  neurotomy. 

It  seems,  finally,  that  in  certain  cases  it  is  not  positively  known  how  the 
operation  acts,  or  why  relapse  occurs.  We  may  suppose  that  neuralgia  is 
more  often  of  central  origin  than  U  generally  believed ;  and  we  may  recall 
the  fact  that  those  who  have  Huf!cre4l  amputation  frequently  complain  of 
neuralgia  in  the  part  of  the  limb  which  has  ljc*en  ivmoved. 

Sulwequcnt  operations  will  vary  according  to  the  cause  to  which  it  is  be- 
lieved that  the  return  of  the  paliis  shouUl  be  attributed.  Among  the  most 
obstinate  neuralgias  are  those  of  the  face;  they  are  also  those  in  which  sur- 
gical treatment  is  the  most  diffit-ult  from  an  operative  point  of  view. 

As  regards  the  exact  propftrtton  of  siUM^esses  and  failurcH  *if  nei*vo-section^ 
Huch  as  might  be  deilueed  from  a  complete  statistical  reconi,  it  varies  accord- 
ing to  the  nature  and  seat  of  the  neuralgia,  and  a  gross  number  represent- 
ing the  average  of  all  the  operations  j.)erformed  upon  all  the  nerves  would 
be  of  no  vain*'.  It  may  l>e  said,  however,  that  ncurnttmiy  counts  a  great 
numlKT  of  abs<:ilute  or  relative  suecet^Bes,  the  value  tjf  which  is  the  greater, 
since  this  ojieration  is  employed  only  as  a  last  resort  for  neuralgias  which 
seem  iucunible  by  otlier  means  of  treatment. 

Neuralgic  pains  may  be  also  observed  in  the  zone  of  distribution  of  a  purely 
motor  nerve.  These  muns  njay  be  due  either  to  a  lesion  of  the  recurrent 
fibres,  which  the  neigliljoring  sensory  branches  send  to  this  motor  nerve,  or 
to  an  alteration  of  the  motor  nerve  itself,  indicated  by  spasmodic  movements, 
which  are  the  immediate  cause  of  the  pain.  In  the  tii'st  case,  the  bmnches 
which  send  the  re<Mirrent  iibres  slionld  be  <*ut ;  and,  in  the  second  ca.se,  if  the 
motor  nerve  is  to  be  dealt  with,  elongation,  with  or  without  crushing,  should 
be  first  tried ;  and  atU^rwards,  neurotomy  or  neurectomy,  if  necessary. 

Section  of  motor  or  mixed  nerves  has,  morc<wer,  l)een  practised  for  the 
cure  of  obstinate  fum'tiorud  spasms.  It  has  been  tlono  esjM>cia!ly  iipou  the 
spinal  accessory  and  muscular  cutaneous  nerves.  In  these  cases,  I  rer»eat» 
elongation  should  be  preferred  to  neurotomy,  except,  aw  has  already  Ijeen 
]>ointed  out,  in  the  case  of  the  cranial  nerves.  It  ina\\  howevei',  1_k3  necessary 
to  resort  to  neurotomy,  as  shown  by  a  case  of  Annanclale's,  in  which  resection 
of  the  spinal  accc-ssory  ncrfc  was  rcipiired  for  the  relief  of  a  functiotuvl  spas- 
modic torticollis  of  the  8tepfn>mastoid  muscle,  whirh  liad  resisted  elongation.* 


■  Annandah*,  Lanoel,  vol.  i.  1879,  p.  5S6. 
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Tranwatic  tetanus  hu  also  boon  treatetl  a  certain  number  of  times  by  ncn-e- 
section.  All  f'ormfl  of  this  aftcction  do  not  equally  demami  thi«  oj.H.'ration; 
it  eboukl  esj;K;cially  be  practise*!  when  the  contractioua  begin  in  the  iDJuml 
limb,  and  are  accomjianicd  by  intense  pain  arising  from  the  wound ;  wheu 
a  nerve-lesion  can  be  definitely  reeognued ;  when  tliere  is  a  tetanic  aura  at 
the  beginning  of  each  paroxvi*m ;  or  when  the  presence  of  the  hymptom, 
pointed  out  by  Wood,  can  be  determhied — the  manifestation  of  pain  in  the 
wound  at  the  moment  tliat  pressure  is  made  ujK>n  one  of  the  nerve^trunk* 
wliich  terminate  in  it.  Even  apart  from  these  conditions,  neurotomy  should 
be  performed,  accoixline  to  several  authors,  in  all  cases  of  tetanus  aocompanicd 
by  wounds.  Under  all  circumstances,  surgeons  who  recommend  this  o|^»era- 
tion  insist  ui)on  the  necessity  of  performing  it  earl^',  before  the  s*x'ondun»' 
lesions  of  the  ncrve-c'cntres  are  too  extensive  to  yield  to  the  general  treatnu-nt 
which  should  always  aid  the  neurotomy.  The  efficacy  of  this  operation  haa 
been  demonstrated  by  the  instantaneous  amelioration  and  rapid  recovery  which 
have  followed  in  some  cases.  In  respect  to  the  choice  of  o|>eration,  there  is  no 
question  of  neuanrtomy,  since  the  interruption  of  the  ner\'0U9  current  should 
bi.»  only  teniporary;  the  choice  is  betwwn  simple  and  total  neurotomy.  The 
latter,  true  "^Micrvous  amputation  of  the  limb,"  as  it  is  called  by  Tripier, 
who  recommends  it  as  an  exclusive  metho*!  in  the  ta^atment  of  tetanus,  has 
the  serious  inconvenience  of  leaving  as  a  I'esult  a  nearly  useless  limb,  although 
its  advocate  affirms  that  every  trace  of  paralysis  should  disapj>ear  at  the  end 
of  about  six  months;  it  is  also  objected  to  this  operation,  that  it  multiplies  the 
caoseeof  ii-ritation.  Letievant,  neverthelesSj  believes  that  it  may  l>e  properly 
i-eijorted  to  when  no  special  sign  ix)ints  to  any  particular  nerve.  As  was  siiid 
in  studying  the  treatment  of  tetanus,  recent  casce  seem  to  demonstrate  that 
nerve-elongation  is  sufficient  to  arrest  the  symptoms,  when  it  is  employed  iu 
time;  a  few  more  favorable  results,  and  it  should  be  Bubstituted  tor  neuro- 
tomy, pMirticularly  since,  even  when  combined  with  crushing,  as  is  done  by 
Verneuil,  it  is  followed  by  a  more  certain  and  more  rapid  ren^stablishment  of 
the  nervous  functions — a  fact  which  should  encourage  us  to  resort  to  the 
operation  freely  and  in  good  time,  a  condition  essential  to  bucxh^ss  in  the  treat- 
ment of  tetanus. 

Cases  of  epihpiiform  conruhions  consecutive  to  traumatisms,  cured  by  neoio- 
tomj  or  neurectomy,  are  sufficiently  rare  and  sufficiently  obscui^  for  it  to  be 
impossible,  as  vet,  to  form  any  absolute  conclusion  in  regard  to  them ;  it  can 
only  be  said,  that  it  is  rational  to  think  that  these  oj^erations  may  be  useful 
in  certain  ciises.  The  same  must  l>c  said  in  relation  to  uHo/xithic  r^»7<pry,  not- 
withstanding the  numerous  and  interestiuij  ex|>erinient8  of  Browu-Setjuanl 
upon  animals,  from  which  Tripier  thinks  himself  justified  in  concluding  that 
neurotomy  may  and  should  be  applied  in  all  cases  in  which  there  exisls  an 
epileptic  zone.  This,  however,  is  going  too  fast,  and  these  experiments  of  ihe 
laboratory  re<|uire  confirmation  fmm  cliniad  obc?ervations. 

It  must  suffice  to  mention  the  other  affections  to  whieh  Browu-Sw(ijanI 
believi's  neurotomy  ai»plicable  in  certain  cases:  these  are  hysteria  from  le*kia 
of  j»eripheral  uen-es — very  difficult  todiaffnose — hydrophobia^  chorea^  farahf$is 
agitans^  and  delirium  from  nerve-wounds.  Nerve-section  has  auo  been 
practised  in  cases  of  elephantiasis  arabutn^  so  as  to  utilize  the  atrophr  oou^e- 
cutive  to  the  suppression  of  inner\'ation.  T.  G.  Morton  has  published  the 
case  of  a  negro,  thirty-four  years  old,  otherwise  in  good  health,  whom  l»e 
treated  by  re^^ection  of  one  and  a  half  inches  from  the  great  seiatie  nerve,  afltf 
unsuceessful  ligation  of  the  feuK»ral  artery  and  compnAsbiun  of  the  liiolk 
This  man  had  sufFereil  for  fourteen  3*ears  with  elephant iasij^  limited  to  the 
right  leg  and  thigh.    Two  months  after  the  operation  the  limb  had  almdy 
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coDBiderably  diminisbed  in  size,  and  the  scaly  epidermis  had  desquamated, 
leaving  a  soft  and  pliable  skin.  Sensation  had  returned  in  almost  all  the 
territoTY  of  the  cut  nerve,  and  the  skin  did  not  present  any  tendency  to 
ulceration. 

Finally,  section  of  all  the  nerves  of  the  orbit  {optic(Hnliary  neurotomy) 
baa  been  extolled  as  a  remedy  for  sympathetic  ophthalmia.  The  efficacy  of 
this  operation  is  yetcontestea:  while  some,  indeed,  think  it  sufficient  to  arrest 
the  development  of  symptoms  as  well  as  is  done  by  enucleation,  most  oculists 
consider  it  only  as  a  preventive  operation,  which  should  be  done  before  the 
appearance  of  sympathetic  ophthalmia,  but  to  which  it  is  not  prudent  to 
trust  when  once  that  afiection  is  declared. 

K  we  now  endeavor  to  sum  up  the  respective  indications  of  section  and 
resection  of  nerves,  we  shall  see  that  neurotomy  should  be  employed  for 
tetanus  and  convulsive  neuroses — affections  which  necessitate  only  a  tempo- 
rary interruption  of  the  conductibility  of  the  nerve — ^while  neurectomy  is  to 
be  preferred  when  it  is  desired  to  definitively  abolish  this  conductibility, 
either  to  cure  neuralgias  or  certain  functional  spasms,  or  in  order  to  determine 
a  permanent  modification  of  the  nutrition  of  tissues,  as  Morton  did  in  the  case 
of  elephantiasis  which  has  been  quoted. 

The  consequences  of  neurotomy  and  neurectomy  are  usually  very  simple 
as  regards  the  wound  of  operation,  and  union  by  the  first  intention  will  be 
most  often  obtained  if  the  antiseptic  method  be  employed ;  it  is,  moreover, 
especially  desirable  in  an  operation  of  this  kind,  in  order  to  avoid  the  forma- 
tion of  a  fibrous  and  retractile  cicatricial  tissue,  capable  of  compressing  the 
extremities  of  the  nerves  at  any  given  moment,  and  of  giving  rise  to  new 
symptoms. 

Opbbativk  Manual. — I  need  only  mention,  as  a  matter  of  historical  inte- 
rest, the  subcutaneous  section  of  nerves,  which,  at  the  present  day,  is  almost 
universally  condemned,  and  the  few  and  questionable  advantages  of  which  are 
largely  counterbalanced  by  the  uncertainty  of  its  result,  which  is  usually 
incomplete. 

It  is  then  by  means  of  an  open  wound  that  neurotomy  must  be  done,  with 
observance  of  antiseptic  precautions,  suited  to  render  the  ooeration  as 
harmless  as  possible.  The  search  for  the  nerve  is  made  as  in  ligations  of 
arteries,  by  taking  as  guides,  lines  of  reference,  muscular  and  osseous  promi- 
nences, and  the  anatomical  relations  of  the  nerve-trunks  (accompanving  arte* 
lies,  etc.).  Further  assistance  may  be  gained,  moreover,  in  the  living 
subject,  if  the  patient  has  not  been  rendered  insensible,  by  excitations  ap- 
plied to  the  nerve,  and  by  pressure  exerted  along  its  course.  The  rules 
suited  for  securing  the  discovery  of  each  nerve-trunk  in  particular,  have 
been  traced  by  Leti6vant  in  his  iraiti  des  Sections  Nerveuses, 

The  operation  includes  the  incision,  the  search  for  and  isolation  of  the 
nerve,  and  finally  its  section.  The  latter  is  done  with  the  bistoury  or  with 
scissors,  which  Letievant  prefers,  since  the  knife,  he  says,  drags  upon  the 
nerve-trunk.  When  multiple  sections  are  desired,  as  recommended  by  Tri- 
pier,  it  is  necessary  to  dispose  them  in  such  a  way  as  to  interrupt  all  communi- 
cation with  the  diseased  part  while  causing  the  least  possible  disturbance ; 
this  is  done  by  carefully  studying  the  painful  points  ( points  douloureux)^  and 
by  having  au  exact  knowledge  of  the  distribution  and  anastomoses  of  the 
difierent  nerves.  However,  except  in  tetanus,  where  this  author  extols  total 
neurotomy  at  the  beginning  of  the  disease,  nothing  requires  all  these  sections 
to  be  made  at  the  same  time,  and  sometimes  it  is  advantageous,  on  the 
contrary,  to  divide  them  between  several  operations  {successive  polyneurotomy). 
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Neurectomy  reqaires  a  larger  mcuion  and  more  extended  UoUitioii  of  tLc 
nen^e.  The  ilifHcultiefl  presented  by  the  a{»plk-atioii  of  this  operation  to  the 
iienori  of  the  face  can  t«  readily  uuderBtood,  since  they  meet  often  moM  be 
i*ought  for  in  the  oeeeons  eanalt^  which  contain  them,  in  proximity  to  import- 
aat  orgaits.  It  id  in  these  ca^es  tliat  the  choice  of  operative  prooedare  pns 
»entA  a  real  imtiortance ;  there  exist,  moreover,  several  metboda  for  each  of 
the  ner\e-trunK»i  which  it  is  necee^ary  to  resect. 

The  length  of  the  piece  of  nerve  which  it  is  desirable  to  rvtrvnch,  ha»  not 
yet  been  exactly  determined;  tkn  much  muAt  be  removed  9^  is  }K>8siblc  without 
too  seriously  complicating  the  oj»eration.  It  mav  be  said  that  reunion  of  the 
two  end*»  ih  exceptional  after  a  resection  of  five  centimetres  (two  incfaes). 
Some  Burgeona,  in  order  more  surely  to  avoid  a  re]a}i0e,  followed  the  section 
of  the  nerve  by  avulaion,  a»  extensive  as  possible,  of  its  peripheral  end. 

In  order  to  avoid  cicatricial  union  of  tJie  two  cut  extremities,  the  older 
Kurgeont^  deviled  variouB  procedures,  all  of  which  have  fallen  into  disuse. 
Sucli  were  the  bending  liacK  in  loops  of  lK)th  ends  of  the  nerve,  or  the  inter- 
fioeition  of  a  piece  of  fie»h,  aa  proposed  by  Malgaigne,  and  ciinterizatiim,  as 
extolled  by  lioyer.  The  latter  does  not  give  any  more  security  againbt  re- 
lapi%e  than  doen  n^ection,  and  it,  moreover,  exposes  the  |>atient  to  aocideutd: 
It  haa  Ik^d  followed  by  tetanus,  aa  in  Fr^re's  case,  rei)orted  by  Tillaux. 

TliiH  study  of  neurotomy  and  neurectomy  may  be  appropriately  terminated 
with  the  relation  of  an  intereating  case,  published  by  Dru.  II.  B.  Sanda  and 
K.  C.  Seguin : — 

A  man,  etght*fen  yearp  old,  was  violently  thrown  backwards  more  tlian  twenty  feet, 
by  llie  recoil  of  a  cannon,  on  July  4,  1871.  He  lost  consciousneM  for  five  minutefl^ 
receiving  a  contuMed  wound  of  tlie  right  thumb,  and  a  fracture  of  both  t>one$  of  the 
forearm.  At  this  moment,  his  right  hand,  he  said,  was  as  if  it  were  dead.  Three 
weeks  afterwards,  h  violent  neuralgia  occurred  along  the  course  oi  the  injured  ulnar 
nervo,  and  in  the  little  and  ring  fingers. 

August  14.  Drs.  Sands  and  Seguin  a^ertained  that  the  patient  could  not  ezecotft 
any  voluniury  movement,  thai  fenMition  was  aboli8hed  from  the  extremilieft  of  the 
fliigcrH  to  the  upfier  pttrt  of  the  arm,  and  that  above  the  cone  of  amesthesta  there  waa 
hy{MTal<a'sia  in  the  scu[)ularand  clavicular  regions. 

In  view  of  the  subjective  symptoms  complained  of  by  the  patient,  thew  physicians 
were  led  t<»  believe  that  (liere  was  an  irritation  of  the  nerve-trunks,  producd  by  the 
fracture  of  the  hones  of  the  forearm,  tlie  fragments  of  which,  no  douhl,  compre?»ed  or 
imprisoned  the  ulnar  nerve.  On  the  otlier  hand,  the  paralysis  and  ana^thenia  were  too 
extended  for  the  lesion  not  to  reach  much  hifjhi'r  than  the  fracture,  and,  us  a  coriPi*t]uence» 
any  (>()«ration  practised  at  the  seat  of  the.  solution  of  continuity,  or  below  it,  would  have 
l>een  UKele«s.  Dr.  S6guin,  believing  that  there  wjis  an  ascending  neuritis,  recommended 
the  application  of  (powerful  revulsives  above  and  below  Uie  clavicle. 

August  ^8.  The  pains  were  still  more  severe.  Dr.  Hamilton  thought  that  there 
was  a  rupture  of  the  nerve-trunks  in  the  axillary  region,  and  proposed  amputation  of 
thfi  arm,  which  was  performed  on  August  29.  The  median,  ulnar,  and  muscu]o.«uta- 
neous  nerves  were  in  a  state  of  complete  degeneration.  They  were  neither  compreNted 
by  the  fragments  of  the  broken  bones,  nor  inclosed  in  the  space  between  them.  Tem- 
porary relief  followed,  hut  the  jrtiins  returned. 

Dr.  .Seguin  pro|>osed  resection  of  the  nerves  which  form  the  brachial  plexus  as  close 
as  possible  to  their  [Kjinls  of  emergence  from  the  inton-ertebral  foramina. 

November  .'».  Neurectomy  was  |KT*"ormed  by  Dr.  Sands,  in  the  region  of  the  neck- 
The  right  fifth,  sixth,  and  seventh  cervical  nerve.-*  were  excised,  as  well  as  several 
other  nerves;  all  the  fragments  removed  showed  evidpnces  of  neuritis,  with  thickening 
of  the  neurilemma  and  gmnutar  degeneration  of  the  llbres. 

Marked  benelil  was  experienced  from  this  o()erution,  but  the  patient,  kept  under 
observation  for  a  year,  still  had  obstinate  paina  occasionally. 
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This  case  is  interesting,'  both  on  account  of  the  difficulty  of  diagnosis  and 
because  of  the  different  operations  which  were  performed,  the  last — neurec- 
tomy of  the  branches  of  origin  of  the  brachial  jplexua — being  tiien  practised  tor 
the  first  time. 

The  authors  thought,  with  reason,  that  there  had  probably  been  produced, 
at  the  moment  of  t£e  accident,  a  complete  solution  of  continuity  of  all  the 
nerves  which  were  distributed  to  the  lower  part  of  the  upper  extremity. 
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Injukies  of  the  jointa  derive  their  ^reat  importance  mainly  from  two  cir^ 
cumstances,  both  of  thorn  mechanical  in  their  nature : — 

(1)  The  complexity  of  their  structure,  which  rctulen*  a  alight  disphicemeiit 
of  parts,  or  a^lheHion  of  surfaces,  fatal  to  their  perluet  mechanical  action; 

(2)  The  presence  of  the  synovial  cavity,  which  on  exposure  to  the  air 
receives  septic  germs,  and  becomes  a  reservoir  filled  with  putrid  secretions, 
which  both  poison  the  whole  system,  and,  locally,  cause  canes  of  the  bones. 

The  great  modem  improvement's  in  this  branch  of  surgery  are  nearly  all 
related  to  these  two  conditione,  and  derive  their  value  from  their  power  over 
them. 

In  discussing  the  subject  of  this  article,  I  shall  divide  it  accordine^  to  the 
nature  of  the  injuries,  first  taking  up  the  important  topic  of  dislocations. 


Dislocations. 

A  dislocation^  or  luxation^  is  a  disjilacement  of  the  articular  surfaces  of  a 
joint  froni  their  normalj  relative  position.  If  these  surfaces  are  entirely  sepa- 
rated, the  dislocation  is  termed  complete.  Where  partial  separation  occurs,  it 
is  termed  incomplete.  If  the  joint  cavity  has  not  been  laid  open  to  the  ex- 
ternal air,  the  dislocation  is  simple.  If  it  is  thus  opened,  the  dislocation  ia 
compounds 

Causes  of  Dislocation. — ^The  chief,  predisposing  causes  of  dislocations  of 
the  joints  are  laxity  of  the  capsular  liaamcnt^  or  rents  made  in  it  by  previous 
injury,  and  iinj^erfections  in  the  margins  or  other  Aony  and  cartilaginous  pufis 
of  the  Joints  from  disease  or  former  accidents.  The  normal  structure  of  cer- 
tain articulations  prediK|>08eH  tliem  more  to  diylocation  tlian  others.  Tlius 
the  shallow  cup,  and  hxjse  ligaments  re<^uired  to  allow  wide  movements  of 
the  shoulder,  render  that  articulation  specially  liable  to  the  accident. 

Mal^igne  classified  603  cases  of  dislocation,  with  the  following  numbers 
for  each  part,  viz. : — 

Fingers 7 

Vertabm     ....  4 

Metatarsus  ....  2 

Patella 2 

Pelria 1 
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Shnultler      .     . 

.     .     870 

Thumb       .     . 

.     .       20 

KllK>W      .      .      . 

.     .       45 

Wrist    -     .     . 

.     .       16 

Clavicle       .     . 

.     .       42 

Knee     .     .     . 

.     .         9 

Hip    .... 

.     .       40 

Radius .     .     . 

.     .         7 

Ankle     .     .     . 

.     .       31 

Jaw  .... 

.     .        7 
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Among  the  predispodiug  causes,  age  lias  some  influence.  Dialocations  are 
most  frequent  in  middle  lite,  not  only  because  at  that  period  the  neccegities 
of  active  life  subject  men  more  frequently  to  risk  of  external  violence,  but 
also  because  the  bones  of  children  and  old  men  are  more  prone  to  break  than 
to  be  put  out  of  joint. 

An  unnatural  degree  oi  relaxation  of  joint-structures  is  a  very  frec^ucnt,  pre- 
disposing cause  of  luxation.  This  looseness  of  the  capsules  may  be  congenitjil, 
or  inay  be  developed  by  systematic  strettrhingof  a  g^mnurftic  sort.  Strangely 
enough,  the  T>ower  of  voluntary  displacement  of  all  the  principal  joints  can  bo 
attained  by  long  practice.  I^ersons  who  have  acxjuirea  this  abnormal  profi- 
ciencj*  have  travelled  fi*om  city  to  city  in  the  last  few  years,  making  a  sulv 
sistence  from  the  fees  of  medical  students  before  whom  they  have  exliibited 
the  wonderful  malpositions  which  they  could  produce  at  will  in  the  joints  of 
ail  the  limbs. 

The  most  usual  exciting  cause  of  dislocation  is  extenial  violence ;  but  in  a 
few  instances  the  luxation  is  the  result  of  subjective  influen*.e,  viz. :  muscular 
tension,  or  the  de^jtrnction  of  tlio  boundaries  of  the  joint  by  disease,  or  both 
causes  acting  in  concert.  Where  great  external  violence  is  applied  to  a  joiut, 
the  dii-ection  of  the  force  will  have  much  to  do  in  determinmg  whether  the 
injury  shall  be  a  dislocation  or  a  fracture.  The  strength  of  the  capsular 
ligament  is  leant  on  those  sides  of  a  joint  where  there  is  least  fre<iaent  pres- 
sure; hence,  if  the  foive  happens  to  drive  the  head  of  the  bone  m  that  direc- 
tion, a  dislocation  will  ensue,  but  if  the  movement  is  towards  the  places  best 
guarded,  the  bone  will  genendly  give  way  instead  of  the  ligament,  as,  for 
instance,  in  the  hip  joint,  wheixi  dislocation  in  the  direction  of  the  thick  Y 
ligament  is  seldom  or  never  seen. 

Symptoms. — The  rational  stpnptoins  of  dislocation  usually  ai-e  not  such  as 
to  be  of  any  value  in  differential  diagnosis.  The  local  symptoms  only  are  of 
imjKjrtanee.  Deformity  due  to  three  causes  is  found  to  exist  whenever  a  bone 
is  out  of  joint.  (1)  Flattening  or  depression  of  the  region  from  which  tlio 
articular  extremity  has  been  removed.  (2)  Prominence,  from  its  presence  in  a 
new  place.  (3)  Unnatural  ^josition  of  the  limb  or  other  member,  from  the  resist- 
ance of  the  ligaments  or  rauscleH  to  the  unusual  traction.  The  member  may 
be  unnaturally  lengthened,  shortened,  Hexed,  extended,  rotated,  adduct-ed,  or 
abducted. 

MddUty  as  a  rule  is  impaired,  but  is  not  totally  abolished.  TIk'!  limb 
offers  to  the  hand  moving  it  a  species  of  elastic  resistance,  wholly  different 
from  the  unrestraincnl,  natural  sweep  of  the  member  in  its  normal  condition. 

Sometimes  in  causing  the  misplaced  head  of  the  bone  to  move  across  the 
torn  fibres  of  ligamenti*  whit-h  lie  alwut  it,  a  sensation  is  conveyed  to  the  hand 
of  the  eurtreon,  faintly  resendjliiig  crepitus.  This  differs  so  decidedly  from  the 
hard  grating  perceived  by  the  hand  or  the  ear  in  cases  of  fracture,  that  it 
seldom  leads  to  difficiihy  of  diagnosis. 

In  most  cases  of  ditslocution,  rupture  of  the  capsule  takes  place,  but  in  a 
few  instiinces  ligamentous  relaxation  is  so  great  that  entire  separation  of  the 
joint  surfaces  is  found  without  rending  of  the  fibrous  connections.  The  syno- 
vial memhninc  seldom  escapes  moiv  or  less  injury  when  a  joint  has  suffered 
displacement  Tnflannnntion  from  this  cause  may  Ik-  of  such  severity  that 
partial  adhesion,  of  the  opposing  surfaces,  or  even  comjdete  anchylosis,  is  ft 
result. 

WTien  a  dislocation  is  not  reduced,  various  structural  changes  take  place 
in  the  vicinity.  The  old  socket  sometimes  becomes  in  a  great  measure  filled 
up  and  obliterated,  while  in  other  instances  it  persists  for  a  surprising  leiigth 
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ot  time,  in  consequence  of  the  synovial  membrane  and  secretions  preventing 
the  intruBiou  of  new  ti^iie  into  the  cavity. 

The  pnjHwure  of  the  head  of  the  hone  at  a  new  ]x)int  canscs  iihrous  effu- 
sion to  take  place  around  it,  thus  limiting  and  confining  it  in  it^  movements, 
and  so  an  imjwrfect  articular  cavity  la  prwluccd  in  its  new  locality.  Some- 
times this  is  lubricate<l  by  a  fluid  resembling  synovia,  and  answers  a  very 
useful  purpose  as  a  .substitute  tor  the  original  joint. 

Li  old  dislocations,  iidjiu^t.'nt  organs  often  IxHiome  modified  in  length  and 
position  to  accommodate  themselves  to  the  new  conditions.  Important  ves- 
sels may  become  so  entangled  in  adhesions  about  a  dislocated  bone  ae  to  be 
torn  by  any  efforts  at  ropmcoment. 

Pkooxosis. — If  a  dislocation  be  reduced,  there  is  usually  almfjst  complete 
restoration  of  the  original  usefulness  of  the  joint.  Yet  several  months  or 
even  years  may  elaj>se  before  the  whole  effects  of  the  injury  pass  away,  and 
in  many  cases  absolute  restoration  is  not  secured.  Occasionally,  the  inflam- 
mation resulting  from  the  accident  causes  adhesions  of  such  extent  between, 
the  ojiposing  surfaeas  that  complete  anchylosis  is  the  result. 

When  a  dislocation  renjains  unreduced,  of  course  the  imperfection  of  the 
limb  is  far  y:reater,  although  sometimes  considerable  mobility  may  remain. 
Comi>ound  disliKtiitions  involve  o;reat  risk  of  suppunition  and  caries,  often 
raising  serious  qu^^tion  as  to  whether  amputation  would  not  be  more  ad- 
visable than  to  run  the  dangers  of  a  suppurative  synovitis. 

Trkatment  of  Dislocations. — The  indications  to  be  met  in  the  treatment 
of  dislocations,  arc  (1)  the  reduetion  of  the  di.sloeation,  (2)  the  prevention  of 
inflammation,  and  (3)  the  restoration  of  usefulness  to  the  joint, 

lit'dudwn — the  chief  indication — should  in  all  cases  be  accomplished  as 
early  as  circumstances  will  permit.  The  changes  induced  by  inflammation, 
and  by  the  welding  together  of  the  soft  parts  in  their  new  refations,  comhine 
to  increase  the  diificulty  of  txnluetion  in  pro{)ortion  to  the  amount  of  delay  iu 
attempting  it.  If,  therefore,  there  should  be  any  doubt  about  the  (liiigiiosis 
after  an  oixlinary  examination,  aniBstheties  should  be  prony>tly  and  unhesi- 
tatingly emjiloyed  to  facilitate  the  investigation.  The  same  agents  assist 
greatly  in  reduetion  by  causing  muscular  relaxation. 

The  older  surgeons,  on  tlie  supposition  that  the  ehief  obstacle  to  reduction 
lay  in  the  tension  of  the  muscles,  freely  resorted  to  venesection,  nauseunte, 
and  hot  baths,  as  adjuvants  to  retluetion.  The  progress  of  investigation  has 
shown,  however,  that  muscular  rewiHtance  is  oiilj'  a  small  part  of  the  force 
to  be  overcame.  The  chief  obstaele  to  replacement  is  found  to  be  the  un- 
torn  portion  of  the  capsular  liffameut,  and  wo  can  readily  see  tlmt  nauseanta 
and  depressants  can  ha%'e  no  influence  upon  this  kind  of  tissue. 

Still,  though  venesection  and  tartar  emetic  have  become  completely  obso- 
lete aa  aids  in  re<luction,  it  is  true  that  the  muscles  have  some  influence.  To 
disarm  their  resistance,  no  agenti^  are  as  effectual  as  chloroform  itiid  ether,  as 
they  not  only  protluco  relaxation,  but  also  withhold  the  patient's  mind  and 
will  from  interfering  with  necessary  manipulations.  The  abolition  of  pain 
also  renders  the  surgeon's  task  more  easy  and  more  certain  of  perlect  execu- 
tion, even  where  there  is  no  obscurity  m  diagnosis  to  require  the  auFesthetic. 

The  surgeon's  hiind  is  the  j*rincii)al  means  of  force  employed  in  reiliieing 
dislocations.  Reductions  matle  without  the  employment  of  mechanii'al  nfipa- 
ratus  are  tcrme<l  redartlons  by  manipulation.  When  greater  force  is  nee*l»'d  than 
can  in  this  way  be  obtained,  thi*  cooperating  hands  of  assistants  frcMpiently  will 
give  the  requisite  power.  When,  for  any  rcjisons,  thc^e  are  insufficient  or 
inconvenient,  meehatiieal  contrivances  are  resorted  to.      The  force  employed 
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to  draw  the  dislocated  member  in  a  direction  awaj  from  the  lx>dy,  is  cali< 
the  extnuling  force.  As  this  force  is  often  so  great  that  it  would  drag  the 
patient's  body  into  a  faulty  position,  a  counteracting  power  is  neccaeaiy  to 
fix  the  body  by  acting  in  a  contrary  direction.  This  is  denominated  the 
counter-extending  force. 

The  form  of  apparatus  formerly  most  used  to  increase  the  power  of  exten- 
sion, was  the  rope  and  pulley.    The  mechanics  of  this  every-day  ooatiivance 


Fig.  649. 


Trlpl«  paUflj. 


for  multiplying  power  are  too  well  understood  to  need  explanation.  Pullevs 
for  surgical  use  do  not  ditt'er  from  those  made  for  other  purposes.  The 
common  two-  and  throe-wheeled  blocks  of  ahip-chandlers  are  equally  efficient, 
though  less  elegantly  constructed. 


Fig.  660. 


SpftttUli  wlndlmsi  nod  Bpulili  eapitaa,  with  eloT»>hltelL 


When  pulleys  are  not  at  command,  extemporaneous  contrivanoeB  can  be 
made  to  answer  a  good  purpose  as  means  oi  powerful  extension.    A  ooo* 
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trivaace  called  by  Bailors  the  Spanish  windlass,  is  made  by  twisting  with  a 
crossbar  a  ntunber  of  cords,  attached  to  the  extending  band  at  one  end,  and 
to  some  fixed  object  at  the  other.  As  the  crossbar  is  swept  around  con- 
tinnonsly  in  one  direction,  the  torsion  of  the  bundle  contracts  its  length  with 
irresistible  power  for  a  short  distance. 

The  power  thus  obtained  is  dangerously  great,  and,  at  the  same  time,  the 
linuts  of  motion  are  inconvenient^  small.  The  contrivance  is  much  infe- 
rior to  one  osed  by  the  author  in  such  casee,  and  called  by  some  sailors  the 
Spanish  capstan,  although  it  too  is  termed  the  Spanish  windlass  by  many. 
The  contrivance  is  more  easily  extemporized  than  the  one  commonly  recom- 
mended by  surgical  writers,  and  is  always  preferred  by  sailors  for  simple 
increase  ot  power  within  moderate  limits. 

To  set  up  this  apparatus,  let  the  extending  line  be  carried  around  a  strong, 
movable  stick  or  ran  of  any  kind,  and  ^stened  by  one  or  two  turns  to  a  cross- 
bar, placed  at  right  angles.  For  this  purpose  boatmen  often  use  two  oars. 
The  nandle  of  a  broom,  with  a  cane  or  rule  for  a  crossbar,  will  furnish 
enough  power  for  reducing  dislocations.  This  strong  bar  is  placed  so  as  to 
rest  across  a  doorway  or  window,  the  foot  of  the  patient's  bed,  or  some  firm 
support,  and  the  ophite  end  of  the  cord  is  attached  to  the  limb,  and  exten- 
sion to  any  amount  is  obtained  simply  by  sweeping  the  crossbar  around  the 
other,  winding  up  the  cord  upon  it  as  a  capstan  winds  up  a  cable. 

The  Spani^  capstan  is  by  fikr  the  best  of  all  extemporaneous  methods  of 
multiplying  the  extending  power.  It  gives  any  required  amount  of  tractile 
force,  it  is  easilj^  prepareif,  and,  instead  of  being  limited  to  the  few  inches  of 
shortening  obtainable  by  twisting  the  cords  or  the  Spanish  windlass,  it  will 
haul  in  forty  feet  of  line,  if  desired,  as  readily  as  one.  In  this  method,  also, 
the  assistant  whose  hand  turns  the  cross-stick  readily  estimates  the  amount  of 
force,  and  avoids  the  unwitting  application  of  a  dangerous  amount  of  tension. 
Jamais  Adjuster. — ^A  very  valuable  instrument  for  all  purposes  of  making 
extension  was  known  to  surgeons  of  the  past  generation  as  Jarvis's  adjuster* 

Fig.  661. 


Jftrrte'i  adjnitw. 


Although  not  at  the  present  day  manufactured  and  sold,  on  account  of  the 
general  neglect  into  which  it  has  fallen  with  the  profession,  this  is  still,  for  a 
certain  percentage  of  cases,  the  most  efficient  means  of  treatment  we  have  at 
command,  and  one  unaccountably  neglected  by  modem  surgeons.    For  the 
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reduction  of  all  dislocations  requiring  men.*  force  tbau  the  unaided  hand  can 
briii^  to  bear,  the  adjuster  io  equally  efficient,  taking  the  place  of  pulleys,  eli:. 
But  it  is  particularly  helpful  in  cases  where  it  u  detsirable  to  make  use  of 
powerful  extension  combined  with  manipulation.  Fixed  extension,  by  ropes 
and  counter-bandu,  holds  the  patient  firmly  in  a  single  position,  and  the  direc- 
tion of  the  extending  force  can  be  but  little  altered.  The  Jarvis  adjuster,  uu 
the  other  hand,  is  attached  entirely  to  the  patient's  body,  and  when  it  has  Ijeeu 
set  in  extension,  the  force  of  the  pull  and  counter-pull  is  exerted  indepen- 
dently of  any  outside  support.  The  patient  may  be  placed  in  any  position 
deemed  convenient,  and  may  be  moved  about  without  lnterru|itiug  tlie  exten* 
sion.  The  direction  of  the  motion  bein^  in  a  straight  line  peripherally,  in  the 
axb  of  the  limb,  from  the  region  of  the  joint  as  a  centre,  the  desired  extension 
may  be  had  whether  the  limb  be  bent  or  straight;  so  tliat,  while  with  fixed 
extension  only  one  motion  (rotation^  can  be  employed,  with  the  adjuster  in 

ill  ace,  flexion,  adduction,  and  abduction,  can  be  called  in  to  assist  exteufiion. 
mproved  methods  of  manipulation,  together  with  the  expense  of  the  instra- 
ment,  perhaps,  have  caused  it  to  become  nearly  obsolete.  It  is  no  longer  sold 
by  dealers.  Still,  it  remains  true,  that  by  its  use  a  certain  number  of  cases 
may  be  eucccssfully  reduced,  which  would  resist  all  ettbrts  with  the  pullejB, 
or  by  manipulation. 

^vhatever  the  source  of  i:K>wer  may  be,  the  extending  line  or  cord  mn^t  be 
attached  to  the  limb  iu  such  a  way  as  not  to  cause  iryury  to  the  ports  sub- 
jected to  its  pressure,  A  secure  hold  is  obtained  by  wrapping  a  damp  towel 
about  the  limb  at  the  place  where  the  attachment  is  made.  Over  the  towel, 
the  band  of  linen  or  other  stron^c  material  is  placed  in  what  sailore  call  the 
clove  hitch  (see  Fig.  550).  With  Jarvis's  adjuster,  strong  bands  of  linen 
webbing  are  buckled  around  the  limb  anil  fumislied  with  loopis  for  the  attach- 
ment ot  the  cords.  Some  surgeons  make  use  of  broad  bands  of  heavy  hame^ 
leather,  held  firmly  about  the  limb  by  a  row  of  backies  in  much  the  same 
manner. 

The  extending  apparatus  of  whatever  sort,  except  the  adjuster,  reqoireB 
some  firm  attachment  from  which  the  force  may  act.  The  post  or  foot-board 
of  the  patieiit^H  bed  may  sometimes  be  made  use  of.  A  crossbar  set  in  a 
doorway  or  window  will  sometimes  be  the  only  means  to  receive  solid  sup- 
port. Screw-hooks  and  rings,  such  as  are  usetl  for  this  purpose,  sliouki  be  of 
targe  size,  and  so  placed  as  to  take  hold  firmly  of  the  joists,  and  not  merely 
tlie  weaker  parts  of  the  wall.     Carelessness  in  this  regard  may  cause  accidents. 

Counter-extension  may  be" made  by  the  hands  of  assistants,  or  solely  by  the 
weight  of  the  patient's  body,  when  no  great  force  is  employed  in  reihietiou, 
and  particularly  if  extension  is  made  iu  an  upward  direction.  Usually  the 
body  will  have  to  be  fixeti  when  any  mechanical  aids  are  required  to  assist 
extension.  Folded  sheets,  or  other  strong  cloths,  are  to  be  pai*sed  about  such 
jtails  as  we  wish  to  hold  firmly  in  place.  The  ends  of  these  bands  of  cloth 
are  held  in  the  hands  of  assistants,  or  are  tied  to  some  firm  object. 

The  position  in  which  a  limb  should  be  place*!  for  reduction  by  extonsion 
is  that  which  tends  most  effectually  to  relax  (1)  the  untorn  portion  of  the 
ca|>sular  ligament,  and  (2)  the  muscles  whose  resistance  is  to  be  overcome. 
In  quality,  the  force  should  never  be  sudden  or  jerkiuff  (except  in  certain 
special  conditions),  but  uniform  and  persistent,  gradually  mcreasintf  and  over- 
coming whatever  part  of  the  resisting  power  may  be  due  to  muscular  tensiou, 
ainl  stixitclunir  or  teariiitc,  just  to  the  re<juisite  degree,  but  no  further,  the 
ligamentous  Inirids  whi^i'li  famish  the  remainder  of  the  opposition.  Soft 
tissues  yield  gradually  to  this  pei-sistent  extension,  though  they  would  b©  <le- 
Htroyed  by  suifioieut  traction  to  overcome  their  resistance  if  it  were  suddenly 
applied. 
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Extension  may  flonietimea  be  accompaiiied  by  roUiry  aiul  mcking  raoveraents 
of  the  ditiplucL'4  bono,  so  made  as  to  favor  its  <litsentanglemont  from  resisting 
bands,  and  eHfiCfially  to  allow  its  iu-siuiiation  into  the  laoomted  ojHMiing  or 
tilit  of  the  cufsular  ligament,  mude  by  the  head  of  the  bone  in  its  escape  from 
ita  normal  position. 

When  the  effort  at  reduction  horf  been  successful,  the  bone  is  often  felt  to 
Blip  into  place  suddenly,  and  aometime.s  with  a  dull  sound,  most  inuiipro- 
priately  calleil  in  surgieul  terminology  the  "'snap"  of  reduction.  Lnder 
aniesthesia  the  sound  is  mudi  less  distinct,  on  accouut  of  the  muscular  re- 
laxation thus  obtained. 

In  the  rotluction  of  an  old  dislocation,  the  head  of  the  bone  makes  its  way 
8o  alowly  into  the  socket  as  usually  to  cause  no  jerk  or  perceptible  sound  to 
indicate  the  pi'ecxae  time  when  it  has  arrived  in  ita  proper  positiou. 

Aflir  Oirc, — When  reduction  has  been  effected,  the  injured  limb  must  be 
kept  in  such  a  posture,  and  ho  dressed  and  treated,  as  (1)  to  provide  against 
the  liability  of  the  bone  again  to  become  luxated,  (2)  to  combat  the  tendency 
to  intiammatiou,  and  (3)  to  restore  the  mobility  of  the  joint  The  imiK)rtnuco 
of  these  indicationi^  is  in  the  oixler  given. 

Liability  to  redisplaecnient  in  simple  uncomplicateil  luxations  is  great  in 
a  few  jointri,  but  not  in  the  majority.  It  can  almost  certainly  be  controlled 
by  CAre  in  keeping  the  parts  at  rest.  Rest  is  the  most  imjiortant  factor  also 
in  the  prevention  of  excessive  inflammation,  aiul  in  the  promotion  of  rejmir 
in  the  lacerated  joint.  Splints  and  retaining  bands  of  various  sorts,  with  nr 
■without  permanent  extension,  are  nuule  use  of  to  secure  repose,  and  thus 
tu  |uweiit  intlamniatiou  as  well  as  displacement. 

Both  local  and  constitutional  antiplilogistics  are  to  be  vigorously  employed 
when  necessary.  Threatening  synovitis,  or  such  a  degree  of  intiltnition  and 
swelling  of  the  soft  parts  as  would  seem  to  endanger  tlie  future  power  of  the 
joint,  would  form  indirjitiona  tor  their  use.  Synovitis  occurring  as  a  sequel 
of  dislocation  is  to  bo  treated  in  the  same  manner  as  when  produced  by 
any  other  traumatic  cause.  To  restore  the  function  of  the  joint,  movementa 
should  be  practised  early  in  some  cases,  but  very  cautiously  in  others. 

Natural  Bone  Setters, — Tlie  power  or  gift  of  "setting"  dislocated  bones, 
popularly  supposed  to  reside  in  certain  persons  called  ''natural  bone  setters," 
IS  not  usually  exercised  upon  real  dislocations.  The  sequehe  of  various  in- 
juries in  the  form  of  false  anchyloses,  are  by  them  falsely  jironounced  disloca- 
tions, flud  treated  by  various  wix'nchea  and  jerks  hereafter  to  be  described. 


SPECIAL  DISLOCATIONS. 


Dislocation  of  the  Lower  Jaw. 

This  accident  is  rare,  constituting  only  about  one  per  cent,  of  all  disloca- 
tions.   It  may  occur  on  one  or  both  sides. 

Causes. — The  causes  are  external  violence,  as  a  blow  or  a  fall,  or  muscular 
action.  This  may  occur  at  a  moment  when  the  mouth  is  widelv  o]*ened,  as 
in  the  act  of  laughing,  gaping,  or  vomiting.  I  have  seen  one  case  ni  which  the 
bilateral  dislocation  was  produced  by  the  muscular  action  of  vomiting  after 
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a  lolielia  emetic.   Sir  Afitley  Cooper  relat<i8  an  instance  in  which  d 
was  cfiused  by  the  thriwtinsf  a  large  apple  into  a  child's  mouth.    The  muad 
of  mastication,  like  those  elsewhere  in  the  body,  when  brought  into  extreme 
contraction,  sometimes  become  affected  by  a  spasmodic  shortening  or  "cramp" 
which  the  will  is  unable  to  control.     The  arrangement  of  muscles  in  the  jaw 
is  such  tbat  a  powerful  contraction  at  full  extension,  tends  to  force  the  headft' 
of  the  bone  forward,  and  may  rupture  the  capsule.    The  internal  pterygoid,' 
inserted  near  the  angle  upon  its  deep  surface,  oecomes  a  sort  of  fulcrum  when 
the  jaw  is  widely  opened.    The  various  depreesor  muscles  at  the  symphysis 
act  therefore  ujyon  tne  longer  arm  of  a  lover  forcing  the  condyles  with  great 
power  ajgainst  the  anterior  wall  of  the  (•ajisules,  and  tending  to  break  througl 
them.    The  external  pterygoids  assist  directly  ia  pulling  the  condvles  forw 
All  those  muscles  arc  affected  by  the  motor  branch  of  the  fifth  pair, 
when  from  reflex  or  other  impression  they  act  simultaneously,  their  iK)wer  it 
very  great.     Tlie  condyles,  which  in  the  extended  position  are  jioised  some- 
what upon  the  summits  of  the  articular  eminences,  are,  by  the  spasmfMlic 
action  referred  to,  made  to  spring  forwanl  in  fn:>nt  of  these  prominences,  and 
are  immediately  drawn  upwarti  under  the  zygonmtic  arches  by  the  temporal 
and  masscter  muscles.    The  iuter-articular  cartilages  still  remain  attached  to 
the  condyles  in  most  cases. 

Symptoms. — "V\Tien  both  condyles  are  dislocated,  the  jaw  remains  open 
that  the  teeth  cannot  be  bronght  together,  though  the  lips  sometimes  can  be 
closed,  the  jaw  itrtclf  remaining  nearly  inmiovaute ;  a  vacuity  may  be  felt  at 
the  usual  locution  of  the  condyles  near  the  ear. 

The  amount  of  jmin  is  variable. 

In  case  the  4liskK'ation  is  unilateral,  the  opening  of  the  mouth  is  less  con- 
spicuous, and  the  chin  is  thrown  around,  away  from  the  dislocate*!  side,causiug 
the  middle  line  of  the  incisor  teeth  of  tlie  itjwer  jaw  to  be  shitYcd  cousidc 
ably  to  the  right  or  left  of  that  of  the  upper  incisors. 

A  sort  of  partial  dislocation  of  the  jaw  is  occasionally  met  with  in  pel 

"with  unusually  lax  ligaments,  the  head  of  the  hone  having  slipped  forward 
upon,  but  not  beyond,  the  articular  eininonce,  so  as  not  to  come  completely  in 
frcmt  of  the  root  of  the  zygoma.  A  slight  movement  will  cause  the  bone  to 
return  with  u  snap  to  its  natural  seat. 

If  the  di!*location  be  not  reduced,  the  movements  of  the  jaw  remain  per- 
manently impaired.  Yet  the  patient  often  accjuires  considerably  more 
power  of  moving  the  bone  in  its  new  and  false  i>08ition  than  one  might  have 
ima]2:ined  possible.  i 

Dislocations  of  the  jaw  of  long  standing  have  in  some  instances  been  reduced.' 
Stromeyer,  after  twenty-five  days  had  elapsed,  succeeded  in  accomplishing' 
redintinn.  Donovan,  after  twentj'-eight,  and  Pollock,  atler  one  hundred  and 
twenty  days,  were  similarly  suecessful. 

Treatment. — Usually  reduction  is  not  very  difficult,  and  it  may  safely 
be  attempted  even  when  the  dislocation  is  of  long  standing.  The  necessary 
Ht('j>H  in  the  inmiipulation  are,  (1)  To  depress  the  condyles  below  the  level  of 
the  articular  eminences,  and  (2)  To  force  them  directly  backward  to  tLeir 
normal  jiositions,  just  behind  these  eminences. 

To  accomplish  i"eduction  most  readily,  the  patient  must  be  placed  in  ft 
chair,  while  the  t)pcrator  takes  his  stand  directly  in  front,  havincj  nis  thumbs 
wrapped  in  napkins  to  protect  them  against  the  spasmodic  closure  of  the 
patient's  jaws. 

The  surgeon  places  one  thumb  upon  each  posterior  molar  tooth  of  the 
lower  jaw,  while  with  his  fingers  he  is  ready  to  press  upon  the  anterior  po^ 
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laoii  beneath  the  chin.  He  now  presses  strongly  downwards  with  his  thnmbs, 
and  at  the  same  moment  nses  his  fingers  to  push  the  chin  in  an  upward  di- 
rection. In  this  manipulation  the  thumbs  become  the  fulcrum  of  a  lever,  the 
power  being  applied  by  the  fingers  at  the  chin,  and  the  work  done  being 

Fig.  552. 


BlwwlBf  Mtloa  of  oxttnftl  pttrfgtilA  bbmI*  (a  ft  tf)  la.  dlilontlon  of  Ivwor  Jaw ;  Ui*  dotted  Un*  Bhowi  th* 

pofltton  of  the  bono  wh«n  dUplftood. 

represented  by  the  depressing  of  the  condyles.  When  the  condyles  have 
been  for<»d  down  below  the  level  of  the  articulation,  the  first  step  of  the 
operation  is  finished,  and  the  surgeon  then  pushes  the  bone  directW  back- 
ward, when  the  reduction  usually  will  be  found  complete.  In  difficult  cases, 
corks  may  be.  substituted  for  the  surgeon's  thumbs  l>etweea  the  back  teeth. 


Dislocations  of  the  Ribs. 

Dislocation  of  the  Ribs  feom  the  Vertebks. — Many  of  the  older  authors 
have  described  instances  of  dislocation  of  the  ribs  from  their  articulations 
with  the  spinal  colunm,  but  modem  criticism  has  so  fiir  impaired  the  value 
of  this  testimony  as  to  render  it  doubtful  whether  any  of  the  recorded  cases 
were  correctly  diagnosed,  except  one  mentioned  by  Bransby  Cooper,  who 
found  upon  post-mortem  examination  an  ancient  dislocation  of  the  seventh  rib. 
During  the  patient's  life,  we  have  no  means  of  distinguishing  costo-vertebral 
dislocations  from  fractures  of  the  necks  of  the  ribs,  and  no  method  of  efiect- 
inff  reduction  if  dislocation  be  present.  Hence  nothing  can  be  said  on  the 
soDJect  of  the  treatment  of  this  accident. 

Dislocation  of  the  Ribs  from  their  Cartilages.    (Costo-chondral  disloca- 
Uon.) — ^This  accident  closely  simulates  fracture  of  the  ribs,  and  indeed,  during 
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life,  it  is  not  noBsible  to  detcniiine  whether  the  separatiou  has  or  haa  not 
occurred  exactly  at  the  juiictluu  of  the  bone  with  the  cartiluge.  Such  a 
case  muet,  therefore,  be  treated  as  if  it  were  cue  of  fractured  rib — by  replace- 
ment of  tiie  parts  in  the  usual  manner,  with  a  banduo;e  around  the  bodj^ 
(or  strips  of  ailhcsive  planter],  and  a  compress  laid  upon  that  pari  which  ahoi 
itself  most  disposed  to  spring  forwanl. 

Dislocation  of  tuk  Cartilagks  of  the  Ribs  from  the  Sternum.  {Chon- 
drthStertiat  dislocatioji,) — The  cartilage  of  the  tirst  rib  has  no  synovial  articu- 
latioD^  either  with  its  rib  w  with  the  stemuui.  The  next  six  costal  cartiWe» 
an*  ji>ituHl  to  the  sternum  by  true  articulations,  with  <:*ap8nles  and  synovial 
lucmlimnes.  These  joints  niieht  theiirt'tically  be  the  seat  of  d^locations 
in  two  directions,  that  is,  Imckward  or  forward.  Clinical  authorities  are, 
however,  for  the  most  j»art  silent  about  any  but  dislocations  of  the  cattilages 
forward. 

The  most  nuirketl  sipuptom  in  all  these  cases  scorns  to  be  the  hard  projec- 
tion formed  by  the  head  of  the  displaced  cartilage*  lying  in  front  of  its  pro- 
|»er  loaition. 

The  (natmcnl  consists  in  pressing  the  displaced  cartilage  back  to  its  place^ 
antl  there  retahiing  it^  a.s  far  as  practicable,  with  bandages  [or  adhesive  strapis], 
and  a  compress.  An  assistant  may  aid  the  reiluction  by  pressing  his  knee 
uj»on  the  spine,  and  drawing  the  shoulders  backward.  After  replacement, 
the  cartilage  sliows  a  decided  tendency  to  spring  forward,  to  that  it  may 
difficult  or  even  impossible  to  maintain  the  retluction.  Something  may 
accomnlisheil  in  jL<-*isting  the  retention  by  means  of  plaster  of  I'aris,  moulded 
upon  tlie  parts  and  held  drmly  in  place  by  bandages  around  the  body. 


Dislocation  of  the  Bonks  of  the  Sterntm, 

Of  tliis  niro  and  dangerous  accident  Malgaigne  has  recorded  ten  caaea,  five 
of  which  ended  fatally,  owing  to  other  compliititions.  Traumatic  caaea  are 
c-ausA-ii  either  by  <lirtH:t  blows  ui>on  the  bono  itself,  or  by  extremely  violent 
backward  ilexing  of  the  trunk,  as  when  a  fter^on  falls  from  a  heiirhi,  lighting 
uj>ou  a  curb  or  fenct.  One  case  (Chevance's)  was  caused  by  viofent,  forward 
flexing  of  the  body  from  a  fall.  Duvemey,  quoted  by  Malgaigne^  reports 
a  i*asi*  in  which  the  cause  was  lateral  compression  of  the  cueet  by  a  stone 
falling  u(>on  a  man  who  lay  upoo  bis  side. 

Symptoms, — In  all  but  one  of  the  recorder!  cases  of  dislocation  between  the 
uppi'^r  and  the  aocond  pieces  of  the  sternum,  the  sevonil  piece  has  been 
tAJ^>wn  forwur^l  in  fn»nt  of  the  lower  bonier  of  the  mauabrium.  In  this  iii- 
stauciN  oriirinidly  rvp«.^rted  by  Sabatier,  and  afterwards  inclnded  in  the  me- 
moir of  Mai5it»nneuve,  the  lower  bone  was  found  to  have  been  forced  behind 
the*up()er  by  the  dirExU  violence  of  a  fall  upon  a  stone.  In  a  xmgority  of 
iustuni^'es,  the  accident  is  only  an  accompaniment  of  more  serioas  injuries, 
invotving  the  %'iscera  of  the  thorax  or  the  spinal  column.  Mediastinal 
«lks\H^^^  are  prone  to  occur,  even  when  the  viscera  are  uniojnr^  and.  when 
they  |M>int  externally,  must  be  evacuated  by  incision  or  aspiration,  under  Terr 
Htriet  antiseptic  cimditious^ 

Trratmkkt  will  otten  be  uncalled  for,  iuasmudi  ai^tbe  padeot  is  so  often 
at  the  (H^nt  of  death  frxnn  his  other  it\june6. 

In  tlu^^  cuMM  in  which  rvcovery  has  taken  place,  reduction  faaa  bm  trndly 
«^'tiHl  by  placing  the  ^tatient  in  a  recnmbeiit  position,  or  by  §maaag  Im  bodjT 
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across  cashions  laid  under  the  back  in  such  a  way  as  to  make  extension  upon 
the  displaced  bones.  In  all  cases  the  patient  should  be  confined  to  the  hori- 
zontal position  until  some  union  has  been  secured. 

Dislocations  of  Ensiform  Cartilage. — The  ensiform  cartilage  has  been 
dislocated  in  a  number  of  instances,  generally  without  fatal  results.  A  blow 
upon  the  epigastrium  is  the  only  cause  known  to  have  produced  this  luxa- 
tion. When  it  has  occurred,  the  most  prominent  symptoms  have  been  those 
due  to  the  unusual  pressure  in  this  region  caused  by  the  displaced  cartilage. 
Violent  vomiting,  with  or  without  dyspnoea,  is  ijresent,  and  the  symptoms 
persist  until  reduction  has  been  effected.  Examination  shows  the  cartilage 
to  have  been  forced  inward,  leaving  something  of  a  depression  at  its  natural 
location. 

MeditcHon  is  indicated  in  all  these  cases  to  relieve  the  internal  organs  from 
the  unnatural  pressure,  and  after  this  has  been  effected,  the  symptoms  may 
be  expected  to  subside. 

Sometimes  the  reduction  'may  be  accomplished  by  the  fingers  of  the  sur- 
geon, elevating  the  cartilage  to  its  place.  In  case  the  manipulation  fiiil,  an 
incision  maybe  required,  and  instruments  maybe  employed  to  aid  in  the 
replacement.  In  one  case  referred  to  by  Poland,*  after  twenty-five  days, 
during  which  time  there  were  constant  dyspnoea  and  vomiting,  the  cartilage 
was  elevated  by  means  of  an  instrument  passed  beneath  it  through  an  open- 
ing made  for  the  purpose  into  the  peritoneal  cavity.  Immediate  relief  was 
obtained,  and  the  patient  made  a  good  recovery. 


Dislocations  of  the  Clavicle. 

Owing  to  the  form  of  its  articulations,  the  clavicle  is,  of  all  bones  in  the 
body,  the  most  difficult  to  retain  in  position.  Luxations  occur  both  at  the 
sternal  and  acromial  extremities. 


L  Dislocation  of  the  Sternal  End  of  the  Clavicle. 

The  sternal  end  of  the  clavicle  may  be  dislocated  uptoardj  fortmrd^  or 
backward* 

Forward  dislocations  are  usually  produced  by  blows  upon  the  outer  side 
of  the  shoulder,  by  which  the  clavicle  is  violently  driven  inward,  so  as  to  be 
forced  at  its  inner  end  forward  upon  the  sternum.  In  some  instances  the 
accident  has  resulted  irom  severe  muscular  effort  without  external  violence. 

Svmptams. — ^The  head  of  the  bone  lies  beneath  the  skin,  projecting  in  front 
of  the  sternum  near  its  upper  border,  where  it  always  may  be  telt,  and, 
from  the  tumor  which  it  forms,  usually  may  be  seen.  In  fat  persons,  however, 
or  where  much  swelling  has  occurred,  this  symptom  may  be  obscured. 

The  shoulder  is  thrown  somewhat  backward  by  the  lever-like  action  of  the 
bone,  which  forces  its  outer  end  in  a  direction  opposite  to  that  in  which  its 
inner  end  has  been  displaced. 

Often  the  head  is  inclined  toward  the  affected  side  by  the  patient's  efforts 
to  relax  the  painful  tension  of  the  stemo-mastoid.  The  prominence  formed 
by  the  clavicular  origin  of  this  muscle  stands  out  more  under  the  skin  than 

>  Holmes's  System  of  Surgery,  2d  edit.  vol.  U.  p.  572. 
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its  fellow  of  the  opposite  side,  being  carried  forward  upon  the  sternum  with 
the  dirtpliieod  head  of  the  clavicle. 

Careful  measurement  will  show  that  the  ^KMilder  upon  the  afiected  side 
haa  fallen  in  somewhat  towards  the  mesial  plane  ot  the  hody. 

TrcatmenL — Reduction  is  etfected  without  serious  tlifficulty.  An  aaaistant 
should  place  his  knee  \\\\on  the  sphie  in  the  upf)er  part  of  tM  back,  drawing 
the  shoulders  iirmly  backwards  with  his  hands,  while  the  sui^eoti^  atanding 
in  front  of  the  patient,  forces  the  projecting  end  of  the  bone  back  to  Ha  place 
by  means  of  direct  pressure.  The  same  result  may  be  accomplished  by  having ' 
two  assistants  extend  the  arms  powerfully  by  drawing  in  opposite  directiona^* 
while  the  surgeon  presses  buck  the  dislocated  cxtivmity  as  before. 

Li  the  tiHiatmeut  of  this  dislocation,  the  chief  difficulty  arises  not  in  effect^ 
ing,  but  in  maintaining,  the  re<luctiori.  The  bone  lies  so  insecurely  upon  the 
narrow  facet  which  it  occupies  on  the  sternum,  that  when  once  its  ligaments 
ous  attachments  arc  broken  away,  it  has  an  inevitable  tendency  to  slip  oat  of 
its  position. 

The  accomjianying  wood-cut  (Fig.  553)  shows  the  apparatus  devised  by 
Sir  Astley  Cooper  for  the  after-treatment  of  these  cases.    Other  surgeons,  ^H 

such  as  Dr.  Folts,  prefer  to  employ  ^H 
Fig.  653.  an  axillary  pad  to  act  as.  a  fulcrum,       ' 

using  the  arm  as  a  lever  to  keep  the 
shoulder  pried  away  from  the  txxiy, 
and  binding  the  elbow  firmly  against 
the  side,     A  compress  is  placed  over 


the  sternal  extremity  of  the  clavicle,  ^H 
across  the  shoulders. 


and    a    ligure-of-8    bandage    applied 


Sir  Attlftjr  Coopar'i  appanUnt  for  dUloeM«d  eliTlcle. 


There  is  no  authority  for  an  invari- 
able rule  of  procedure  iu  those  cases, 
and  that  method  must  be  choeen 
which  seems  best  adapted  by  trial  to 
the  case  in  hand. 

The  attempt  to  maintain  reductioa 
often  fails  in  the  bands  of  the  roost  emi- 
nent surgeons.  Even  the  celebrated 
Desaiilt,  who  claimed  complete  sue- 
cess  with  his  apparatus  for  retaining- 
this  bone  in  place,  after  reduction,  is  known  in  reality  to  have  had  a  number 
of  failures,  and  the  same  apparatus  has  i)roved  very  inefficient  in  the  hands 
of  all  others  who  have  employed  it.  Ilamilton,  in  eleven  cases  under  hia 
observation,  did  hot  witness  one  instance  of  reduction  being  successfully 
maintained. 

Dr.  Gross  suggests  the  fastening  of  the  bone  in  place  by  silver  wire;  but 
as  this  operation  must  of  necessity  create  disease  of  the  etenio-clavicular 
articulation,  with  the  possibility  of  supjmration  and  caries  in  spite  of  the 
most  absolute  antiseptic  protection,  it  cannot  be  considered  appropriate. 

When  the  surgeon  s  appliances  do  succeed  in  maintaining  the  reduction, 
they  should  be  worn  contiimously  by  the  patient  for  five  or  six  weeks,  in  order 
that  firm  union  of  the  broken  ligaments  may  be  secured.  But  when,  as 
usually  happen:?,  these  efforts  fail,  the  patient  may  have  his  liberty  much 
earlier.  Experience  proves  that  when  the  head  of  the  bone  doea  not  remain 
reduced,  it  nevertheless  acquires  a  firm  attachment  in  ita  new  position,  a» 
that  the  shoulder  is,  ultimately,  nearly  if  not  quite  as  strong  and  useful  as 
before. 
In  a  young  girl,  in  whom  the  altered  position  of  the  shoulder  and  the 
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iiT^olarity  at  the  top  of  the  sternum  might  constitute  a  serious  impairment 
of  beauty,  more  time  will  be  sacrificed  by  both  patient  and  surgeon  for  the 
chance  of  a  perfect  recovery  than  in  the  opposite  sex,  where  only  the  practi- 
cal usefulness  of  the  member  is  to  be  considered. 

Ufwabd  Dislocation  of  Sternal  End  of  Clavicle. — This  accident  is  ex- 
tremely rare,  the  total  number  of  recorded  cases  being  only  twelve,  to  which 
I  can  add  two  others  from  my  own  practice. 

The  causes  of  the  upward  dislocation  are  the  same  as  those  of  the  forward 
luxation,  viz. :  blows  or  falls  striking  upon  the  outer  part  of  the  shoulder, 
and  driving  the  clavicle  inward  in  such  a  way  that,  partly  by  the  direct  force 
and  partly  oy  the  leverage,  the  capsular  ligament  is  torn,  and  the  head  of  the 
bone  is  driven  from  its  seat  on  the  sternum.  The  inter-clavicular  and  costo- 
clavicular ligaments  must  also  be  ruptured  in  severe  cases. 

The  symptoms  resemble  in  the  main  those  of  forward  dislocation,  except 
in  the  position  of  the  head  of  the  bone,  which  lies  above  rather  thwi  in 
front  of  its  natural  seat.  In  Dr.  Rochester's  case,  reported  by  Hamilton,  the 
head  of  the  bone  lay  in  front  of  the  th^poid  cartilage,  its  presence  in  this 
extreme  location  giving  rise  to  severe  pain  and  dyspnoea,  with  loss  of  speech. 
The  bone  encroaches  visibly  upon  the  opposite  side  of  the  neck,  with  of 
course  a  corresponding  falling  in  of  the  shoulder  of  the  affected  side. 

Malgaigne's  four  cases,  and  that  of  Rochester,  above  mentioned,  do  not 
^icourage  us  to  expect  perfect  retention  after  the  luxation  has  been  reduced. 
The  two  cases  which  I  herewith  contri- 
bute, show  one  perfect  recovery  without  Fig.  554. 
deformity,  as  tne  result  of  a  specially 
zealous  and  persevering  trial,  and  one 
indifferent  result,  which  represents  the 
average  success  to  be  expected.    A  per- 
manent displacement  of  naif  an  inch  or 
more  will  usually  persist ;  but  the  func- 
tions of  the  shoulder  and  arm  are  prac- 
tically unimpaired.  The  prognosis  there- 
fore IS  not  grave. 

In  the  case  of  a  young  lady  of  Chicago, 
who  snffered  this  injury,  I  succeeded,  by  spe- 
cial effi>rt8,  ID  effecting  a  perfect  restoration 
of  the  joint.  The  luxation  was  produced 
by  a  fall  from  a  carriage,  and  was  not  seen 
by  me  for  several  days.  Upon  first  examina- 
tion, it  was  found  that  the  sternal  end  was 
displaced  about  one  inch  above  its  normal 
seat.  There  was  no  great  pain  or  swelling, 
bat  the  bone  showed  a  constant  tendency  to 
relaxation,  when  pressed  down  to  its  place. 

The  dressing  consisted  of  a  firm  compress  of 
folded  cloth  upon  the  head  of  the  bone  and 
its  whole  inner  third,  held  in  place  by  broad 
straps  of  adhesive  plaster,  about  two  yards  in 
length,  carried  upon  the  front  and  back  of 
the  trunk,  down  as  far  as  the  waist,  and 
crossing  each  other  upon  the  compress  in  two  or  three  different  directions.  Other 
plaster  bands  were  carried  obliquely  downward  under  the  affected  elbow  from  the  oppo- 
site shoulder,  lifting  the  arm  upward,  and  prying  the  shoulder  outward  over  a  thick 
axillazy  pad.     The  head  was  kept  bent  forward  by  bandages,  and  rotated  toward  the 


Hode  of  mpplTing  adheslTe  itrapi  for  dUlooatioa 
of  ttenuil  «nd  of  eUrloIo. 


«66 


UURIES  OF 


flffected  side  so  as  to  relax  the  tension  of  the  rtterno-raaatoid  muscle.  The  luind  was 
kept  supported  in  a  sling.  The  dressings  were  occasionally  reappUed  for  four  weeks, 
after  which  tliey  were  removed,  and  the  reduction  remained  perfect. 

Such  ivsult.s  are  not  generally  obtainable,  on  account  of  tbe  more  fccvore 
nature  of  tlie  injury,  and  the  fact  that  the  skin  over  the  bone  is  ofteo  very 
intolemnt  of  continued  presi^ure. 

7Wy//;/it7i^— Reduction  would  seem  to  have  been  stinnle  in  all  the  recorded 
caset^,  the  treatment  resolving  itself  into  efforts  to  maintain  the  bone  in  it* 
unstable  socket,  or  ratlier  facet,  on  the  prominent  top  of  the  sternum. 

Manipulation  in  a  direction  ojino^ite  to  tlmt  of  the  force  which  brought 
about  the  disloctition,  will  promptly  restore  the  boue  to  its  place,  from  which 
it  will  promptly  slip  iigain  when  the  foivc  lias  been  relaxetl. 

By  some  means  the  shoulder  must  be  elevated,  carried  back,  and  drawn 
outwards,  while  a  compress  is  made  to  hold  the  extremity  of  the  bone  in 
place.  The  arm  must  oe  supiK)rted  by  a  sling  and  the  elbow  raiswl  as  in  tbe 
dressin*;;  of  a  fractured  clavicle.  An  axillary  pad,  rather  hirge  but  soft, 
will  afford  the  means  of  holding  the  shoulder  out  in  it,s  place.  The  eomprcaa 
UT)on  the  upper  and  inner  i>ortion  of  the  clavicle  must  be  held  by  bandages  or 
adhesive  bands,  and  the  most  f>erfect  relaxation  possible  must  be  obtaineil  in 
all  opposing  musclefi,  and  esjxjcially  in  the  sterno-mastoid  and  tnipeziua.  Dr. 
Foltii's  apparatus,  already  mentioned,  may  furnish  ready  meaiw  of  applying 
these  principles.  In  each  case  the  exact  positions,  bandages,  and  compresses, 
which  seem  on  trial  to  be  most  likely  to  succeed,  must  be  adopted  and  care- 
fully preserved,  a.s  adiled  thcilities  may,  in  this  way,  be  hit  upon,  which  no 
general  directions  can  suggest. 


Dislocation  of  Sternal  Ent>  of  Clavicle  Back^'ard. — Causes, — This  d 
location  is  oft-en  produced  bv  direct  violence  from  in  fn^nt,  such  as  a  blow 
u[>rin  the  hea<l  of  the  bone,  di'iving  it  biK:k  from  its  natnml  location.  Like 
the  upwani  and  forward  luxations,  it  also  result;*  fnun  severe  blows  upon  the 
outer  extrcmity  of  the  boue,  and  from  compression  of  the  opposite  shouldera 
towanl  each  other. 

Sjpnptoi/is. — Inspection,  or  tbe  pressuiv  of  the  finger,  will  alwny^s  show  the 
disappearance;  (»f  the  head  ni'  tljc  Ihiiic  from  itn  H*)eket,  and  by  tracing  its 
shaft  inward,  it  is  found  to  pass  Ix^iiiul  the  sternum,  carrying  witL  it  tlie 
clavicular  origin  of  the  sterno-mastoid,  and  thus  i-otating  the  head  towanl 
the  op|K>sit^'  side.  In  some  cases  wliere  the  bone  Iuuh  been  found  above  a* 
well  as  behind  ita  natural  p]a<'e,  the  tension  of  this  nmscle  is  supposeii  to 
have  given  it  thin  diret^tion.  More  coninionly  the  displacement  is  somewhat 
downwnnl  as  well  as  backward.  The  bone  is  moved  somewhat  toward  the 
opposite  side,  carrying  with  it  the  shoulder.  In  its  strange  jtosition  among 
the  important  organs  at  the  root  of  the  neck,  the  bone  may  give  rise  to 
various  alarming  syniptoms. 

Dyspnoea  and  embari'assed  deglutition  have  been  pi'esent  in  most  of  the  re- 
corded cases,  On<e  oidy  is  empliysema  spoken  of.  Numbness  and  stoppage 
of  circulation  in  the  arm  have  been  observed  several  times,  from  eompressioa 
of  the  subclavian  artery  and  of  the  brachial  plexus.  There  would  seem  t*>  Ix? 
greiit  danger  of  injury  to  the  innominate  artery  should  the  right  clavicle  be 
affected,  ami  very  important  nerve-trunks  would  also  seem  liable  to  laot^ration. 
In  the  few  reconied  cases,  however,  this  has  not  occurred. 

TrmtrnenL — In  most  instances  reduction  has  not  been  found  very  difficult, 
and,  when  aecomjilished,  it  has  been  more  perfectly  maintained  than  in  thu 
other  forms  of  dislocation.  Yet  there  is  usually  some  slight  deformity  Re- 
maining.    To  effect  reduction,  the  shoulder  should  be  earned  «)utwanl  aim! 
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backward,  or  the  outward  movement  alone  may  return  the  bone  to  place. 
The  manipulations  resemble  those  adopted  for  the  other  dislocations  of  the 
inner  end  of  this  bone,  except  that  direct  pressure,  when  used  at  all,  must  be 
applied  to  the  sternum  and  not  to  the  clavicle. 

It  has  been  found  impossible  in  certain  cases  to  accomplish  reduction. 
Should  this  happen,  and  should  there  exist  no  obstruction  to  the  respiration, 
to  deglutition,  or  to  the  circulation  of  the  arm,  the  surgeon  may  deem  it  best 
to  leave  the  parts  as  he  finds  them,  and  may  expect  a  nearly  perfect  restora- 
tion of  the  functions  of  the  arm  and  shoulder.  But  when  life  is  threatened 
by  any  dangerous  symptom,  or  when,  in  the  case  of  a  young  girl,  it  is  deemed 
very  important  to  prevent  unsightly  deformity,  resolute  measures  must  be 
resorted  to.  The  overlying  tissues  may  be  divided,  and  the  bone  seized  with 
lion-jawed  forceps  near  its  sternal  end,  so  firmly  that  it  can  be  drawn  into 
place  at  the  same  time  that  assistants  are  drawing  the  shoulder  outward  and 
backward.  Antiseptically  performed,  this  operation  would  be  almost  without 
risk,  and  it  might,  like  the  subcutaneous  section  of  ligaments  in  other  regions, 
ofler  the  only  chance  of  success.  The  employment  of  a  wire  suture  to  unite 
the  two  bones,  unless  the  dislocation  be  compound,  is  not  to  be  recommended. 

When,  to  relieve  respiration  or  other  vital  function,  the  removal  of  the  head 
of  the  bone  from  its  position  is  a  necessity,  and  other  means  have  failed,  the 
authorities  recommend  nothing  less  severe  than  excision  of  the  sternal  end  of 
the  clavicle,  with  due  precautious  against  injury  to  the  vessels  beneath  it.  I 
am  strongly  of  the  opinion,  however,  that  there  could  be  no  case  of  this  sort 
which  might  not  be  relieved  by  dividing  the  clavicle  with  a  chain-saw  or 
bone-forceps  near  the  junction  of  its  inner  and  middle  thirds,  reducing  the 
inner  fragment  by  the  help  of  the  lion-jawed  forceps,  and  treating  the  case 
afterward  as  a  compound  fracture,  with  the  usual  antiseptic  precautions.  If 
none  of  the  vital  functions  were  interfered  with,  neither  excision  nor  division 
of  the  bone  would  be  justifiable. 

The  after-treatment,  when  none  of  these  severe  measures  have  been  resorted 
to,  consists  mainly  in  keeping  the  patient  recumbent  upon  his  back,  the 
shoulders  bent  backward  across  an  elevated  cushion  which  is  placed  between 
them.  Of  course,  care  must  be  taken  that  no  bands  or  compresses  are  allowed 
to  rest  upon  the  front  of  the  clavicle,  as  these  wou  Id  tend  to  force  the  bone  again 
from  its  articulating  focet.  Where  cutting  operations  have  been  practised,  the 
after-treatment  is  in  principle  the  same,  care  being  taken  that  the  additional 
dressings  used  are  not  such  as  to  cause  backward  pressure  on  the  bone.  After 
leaving  his  bed,  the  patient,  for  a  week  or  two,  should  wear  some  dressing 
which  will  keep  the  shoulders  drawn  outward  and  immovable,  and  give 
rest  to  the  muscles  of  the  arm  and  chest.  The  axillary  pad,  with  the  elbow 
slightly  elevated  and  drawn  against  the  body  by  bandages  or  strong  adhesive 
bands,  will  accomplish  this  end.  From  four  to  six  weeks  are  required  for 
the  adhesions  to  become  strong  after  rupture  of  these  ligaments. 


n.  Dislocation  of  the  Acromial  End  of  the  Claviclb, 

Sui^cal  authors  place  all  the  varieties  of  this  dislocation  under  two  forms, 
the  upward  and  the  downward  dislocations  of  the  outer  end. 

Upward  Dislocation  of  Acromial  End  of  Clavicle. — Causes. — In  almost 
every  recorded  instance  of  this  accident,  the  luxation  has  been  caused  by  the 
scapula  having  been  wedged  or  jammed  inwards,  so  as  to  drive  it  beneath 
the  overriding,  outer  end,  thus  tearing  apart  the  li^ments  of  the  clavicle 
which  bind  that  bone  to  the  acromion  process.  It  is  caused,  therefore,  by 
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nearly  the  same  injuries  as  those  which  produce  luxations  of  the  sternal  end» 
that  is,  falls  or  blows  upon  tlie  extix»niity  of  the  shouMer.  When  the  shoulder 
u  powerfullv  driven  inward,  the  force  acting  in  the  direction  of  the  axis  of 
the  clavicle  may  pi^oduoc  dislocation  of  either  the  sternal  or  acromial  end. 
The  causes  which  determine  one  or  the  other  acci<leut  we  do  not  know.  An 
upward  blow  striking  the  lower  border  of  the  bone  has  caused  this  dislocation, 
and,  on  the  other  hand,  downward  blows  which  s|x?iul  their  force  nj)on  the 
«  scai>n  la  without  touching  the  cla- 

Fig.  65fl.  viclc,  may  tear  asunder  the  acnv 

mio-olavicular  bands. 

Pathology/ ami  St/wpturns. — The 
rupture  of  the  acromio-clavieular 
union  by  no  means  releases  the 
collar-bone  fnim  its  attachment 
to  the  sliouldcr-blade.  The  bnia<l 
and  stronc:  coraco-<'lavicular  band 
which  anatomists  describe  a.'*  the 
conoid  and  trapezoid  lie:aments^is 
not  injured  in  this  dislocation,  so 
that  no  great  amount  of  separa- 
tion can  take  place  betAveen  the 
bones.  \Vhen»therefore,the aero- 
mi<>-clMvicular  <'apsulc  is  destn^v- 
ed,  and  the  escajied  outer  head  of 
the  clavicle  springs  upward  from 
its  shallow  socket,  it  cannot,  like 
the  sternal  end,  slip  freely  to  any 
distance,  but  is  checked  abruptly  by  the  coracoid  ligaments,  and  dejwrt^  lee? 
than  an  inch  from  its  jihice.  Impairment  of  motion  and  loss  of  power  do  not 
aitpear  as  prominent  symptoms.     Pain  may  be  wanting. 

The  sliouldcr  drtHtpn  and  tiills  inward,  so  that  the  bone  projects  not  only 
upward,  ])ut  in  all  cases  outward,  fonning  a  prominence  above  tiie  head  of  the 
lamierus,  a  little  resembling  the  Hattening  of  the  shoulder  in  dislot^ition  of 
that  bone.  The  cai-eful  surgeon*  however,  can  never  mistake  the  true  condi- 
tion u[»on  close  examination.  There  is  no  real  flattening  nor  vacuity  l»ene«th 
the  i»mmincncc,  in  dishjciition  of  the  clavicle.  On  the  contrary,  tlie  round 
head  of  the  liumerus  can  be  seen  and  felt  in  its  natural  j»lace  fully  up  under 
the  acrnmir)n,  and  a  straiji^ht  edge  laid  along  the  arm  will  not  touch  the  pn> 
ininence  by  an  inch  or  more. 

Beside  this,  the  relntioiis  of  the  scapular  processes  and  clavicle  are  eAfiilj 
aseertaintHl  )>v  examining  with  the  hand.  In  moat  cases  the  projecting  head 
of  the  clavicle  will  be  found  to  slip  readily  in  and  out  of  its  place  with  a 
sensible  "click,"  so  that  there  will  be  little  chance  of  mistaking  the  natuiv 
of  the  lesion. 

lyeatmnd. — Re<luction  in%unlly  vim  be  effected  by  pressing  upon  the  ex- 
tremity of  tlie  bone.  It  coulil  be  maintained  in  the  same  way,  were  it  not 
that  continuous  pressure  upon  a  bone  wliirb  is  so  superficial  sometintes  ulce- 
rates the  skin,  and  puts  un  end  to  that  furm  i»f  treatment.  Surgit'al  rej>ort* 
show  a  certain  percentage  of  tiuliuvs  from  tins  cause.  But  it  is  to  be  borne 
in  mind  that  we  have  the  whole  nut(_'r  tliird  of  the  clavicle  to  be  utilized, 
and  that  with  broad  compresseci  the  risk  of  injuring  the  skin  is  less. 

When  gentle  pressure  upon  the  displaced  head  will  not  cause  it  to  return. 

assistance  may  be  reudei'cil  by  having  an  assistant  draw  the  shoulder  outward 

as  well  as  nlightly  upward  arul  backwanl.    The  oiK-mtion  is  sinuile  and  ea«y. 

The  maiuteuauce  of  reduction  is  rarely  perfect,  on  account  of  the  unwilling- 
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ue88  of  most  patients  to  Bubmit  to  iirolonged  treatment.  The  horizontal  posi- 
tion would  help  greatly  in  the  management  of  these  cases,  and  with  this  aid 
no  doubt  most  cures  would  be  perfect;  but  as  the  injury  is  scarcely  a  disa^ 
bling  one,  even  to  the  arm,  patients  seldom  consent  to  confinement,  and  can 
with  difficulty  be  induced  to  wear  the  necessary  dressings  for  the  proper 
length  of  time.  The  greatest  obstacle  to  perfect  retention  is  the  tension  of 
the  trapezius,  which  tends  constantly  to  lift  the  bone  out  of  its  socket  while 
the  weight  of  the  arm  carries  the  shoulder  downward. 

The  arm  must  be  lifted,  and  the  shoulder  held  outward  by  an  axillary  pad, 
as  in  luxations  of  the  sternal  end.  Inclining  the  head  and  neck  toward 
the  affected  side  tends  to  relax  the  trapezius  muscle,  and  is  therefore  useful 
in  assisting  retention,  where  patients  will  tolerate  the  awkwardness  of  the 
position-  All  these  measures  are,  however,  but  subsidiary  to  the  main,  effi- 
cient means  of  retention,  direct  pressure  upon  the  misplaced  extremity  of  the 
clavicle,  while  the  scapula  is  forced  upwara  by  bands  beneath  the  elbow,  A 
firm  compress  should  be  laid  upon  the  fiat  extremity  of  the  clavicle.  In  my 
own  practice,  broad  and  long  adhesive  straps,  whose  centres  pass  beneath  the 
elbow  of  the  injured  side,  are  drawn  tightly  and  crossed  upon  the  compress, 
where  the  ends  of  the  straps  pass  each  other,  being  then  continued  down 
about  ten  inches  upon  the  chest  and  back. 

At  first,  an  added  band  from  the  elbow  across  the  sound  shoulder  will  assist 
in  lifting  the  scapula.  When  this  dressing  has  been  well  Upplied,  the  affiscted 
shoulder  is  seen  to  be  held  several  inches  above  the  other,  and,  to  the  touch, 
the  border  of  the  trapezius  seems  much  less  tense.  After  the  first  week,  the 
bone  will  usually  be  seen  to  hold  its  position  more  firmly,  but  will  still  slip 
out  if  the  shoulder  be  allowed  to  droop. 

Less  rigid  dressings  may  now  be  used,  still  embodying,  however,  the  com- 
press and  straps  to  confine  and  raise  the  arm.  The  forearm  is  to  be  kept  in 
a  sling,  and  the  elbow  drawn  toward  the  opposite  side,  as  well  as  upward. 
In  all  cases  which  have  come  under  ray  personal  observation,  the  retention 
has  been  much  aided  by  keeping  the  hand  of  the  affected  side  well  up  toward 
the  sound  shoulder,  as  nearly  as  possible  in  the  position  used  in  applying  the 
test  for  dislocation  of  the  humerus. 

It  will  not  be  possible,  in  many  cases,  to  induce  the  patient  to  endure  the 
constzaint  of  keeping  the  hand  actually  capped  over  the  point  of  the  opposite 
shoulder,  but  it  is  quite  readily  brought  and  retained  far  enough  up  for  the 
finger  tips  to  rest  upon  the  head  of  the  humerus. 

The  following  case,  reported  by  Dr.  E.  Wyllys  Andrews,  resulted  in  perfect  reten- 
tion without  deformity.  Thomas  W.,  a  young  man  employed  in  a  wholesale  milli- 
nety  establishment  in  Chicago,  trip[>ed  over  a  wire  while  at  work,  and  fell  heavily  upon 
the  left  shoulder,  the  direction  of  the  blow  being  toward  the  median  plane  and  the  arm 
being  close  to  the  body.  He  was  removed  from  the  roof  of  the  building  where  the  acci- 
dent occurred,  and  was  seen  by  Dr.  Andrews  a  few  moments  afterwards.  A  large  contu- 
sion over  the  deltoid  muscle  showed  where  tlie  greatest  force  of  the  fall  had  been  expended, 
and  (he  patient  described  his  fall  as  having  been  so  unexpected  that  the  arm  had  not 
been  put  out  as  usual,  so  that  he  had  been  thrown  violently,  at  full  length.  There  were 
slight  contusions  on  the  outer  side  of  the  arm  as  far  as  the  elbow.  The  patient  com- 
plained of  a  sense  of  helplessness  and  dropping  down  of  the  shoulder,  but  not  much  of 
{Mun.  He  waa  found  sitting  upright  in  a  chair,  his  head  instinctively  bent  toward  the 
left,  hurt  shoulder,  which  he  kept  lifted  three-fourths  of  an  inch  above  the  other  by 
pushing  upward  upon  the  elbow  with  the  other  hand.  The  elbow  was  also  drawn  some- 
what across,  in  front,  and  hugged  tightly  against  the  body. 

As  first  seen,  the  position  was  not  very  unlike  that  which  afterwards  proved  to  be 
the  best  suited  to  retaining  the  dislocated  bone  in  place.  The  acromial  end  of  the  clavi- 
cle projected  under  the  integument,  about  half  or  tliree-quarters  of  an  inch  above,  and 
slightly  outward  and  backward  from,  its  articular  facet  on  the  acromion.     Slight  pres- 
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sure  with  the  thumbs  u[Kin  the  projecting  bone  caused  it  to  slip  with  a  paJpnble,  thoof^ 
not  an  audible  **  click,"  into  its  socket,  where  it  BtH-med  disposed  to  remain  while  tbtfj 
patient  kept  his  head  bent  and  hi^  shoulder  elevated,  but  whence  it  was  se«D  to  Eilip 
U|)on  slight  change  of  pasition.  Vi'uh  a  four-tailed  bandage,  applied  aei  tor  a  fmctured 
cbtvicle,  the  elbow  wad  pushed  upward  and  the  loreArin  drawn  acro!>8  the  boily,  £0  thiit 
the  lingers  reached  the  lip  of  the  op|x>site  shoulder.  That  portion  of  the  bandage  which' 
encircled  the  body,  was  tightly  drawn,  and  was  made  wide  enough  to  bind  (he  lower' 
part  of  the  scapula  tightly  to  (he  thonix.  A  broad  band  wait  carried  directly  over  tho| 
injured  shoulder  from  front  to  back,  and  beneath  thi?  was  placed  a  soft  but  thick  \md. 
of  folded,  surgeon's  lint,  with  a  layer  of  cotton  batting  next  to  the  skin,  covering  three. 
«nd  a  half  inches  of  the  outer  end  of  the  bone.  From  first  to  last  no  pain  or  ulceration 
was  caused  by  this  pad.  The  tip  of  the  ellww  did  become  sore,  and,  after  the  first 
week,  had  to  be  relieved  from  pressure  ;ind  kept  covered  with  aniti^eptic  cerate  and 
gu(tu-|>ercha  lissnc.  Some  other  abrasions  upon  the  outer  surtace  of  the  arm  wen. 
daily  dressed  and  protected  in  the  same  way,  and  powerful  pressure  of  the  bam 
over  the  dressing  seemed  in  no  way  to  retard  their  healing.  The  bandages  were  worn 
for  four  weeks,  at^er  which  a  broad  band  of  adhesive  plaster,  with  fan-shaped  extremitit^* 
was  paflned  across  a  small  compress  over  (he  luxated  bone,  and  was  worn  for  two  weeks 
longer.  Union  of  the  ligaments  then  seemt-d  complete,  and  the  dressings  were  removed. 
Af^er  three  months  no  relapse  had  occurred,  and  there  was  no  visible  deformity.  i 

Li  all  cases  tliere  must  be  tirni  compression  ui»oa  the  flat  extrentity  of  tlie 
clavicle,  and  some  raeaus  of  raibing  the  .scapula  by  sup[»ortiiig  the  elbow.  An 
extvlleiit  AiipHaiice  for  this  and  sowe  otlier  iiijiiricH  about  the  t^hotilder  is 
Folt,s  8  drwding,  which  consie^ts  of  a  strong  band  ];»assiing  over  the  ton  of  the 
shonlder,  and  btickled  at  its  ends  to  a  sling  which  iueloso8  tlie  dexed  ellxiw. 
Still  another  method  which  ha^  been  successful,  is  to  use  a  long  elastic  baud, 
upplied  in  the  form  f»f  a  species  of  figure-of-8,  whose  crossing  is  iiyton  the  coiii- 
pruss  over  the  head  of  the  lx»ne,  one  looji  being  beneath  tlie  elbow  ou  tl»e 
affect43d  side,  and  the  other  beneath  the  opf>osite  axilla. 

The  horizontal  position  in  bed  undoubtedly  favors  most  perfect  retention, 
and  is  of  itself  sufficient  in  some  eases  to  insure  success.  This  may  often  be 
a  valuable  aid  in  cases  of  young  women,  where  it  is  of  great  importance 
to  secure  retK»very  without  visible  deformitj'.  It  is  to  be  remembered  that  the 
skin  coverini:  the  acromial  end  of  the  l>one  is  rather  intolerant  of  pre-*«ure,  as 
it  is  also  at  the  point  of  the  elbow.  Ulceration  from  nresnure  occurring  at 
these  point**  often  defeats  the  surgeon *s  best  eflbrts.  When  this  occurs,  tlie 
ultimate  result  is  not  serious  as  to  the  usefulness  of  the  arm,  but  a  slight 
prominence  remains  over  the  acromion  process. 

Dislocation  Downward. — D<"*wnward  dislocations  of  the  acromial  end  of 
the  clavicle  are  ver)'  rare,  oidy  live  ciiscs  havino;  Urn  publisheil.  The  injury 
fti'ems  to  have  been  caused  by  violence  exerted  downward  upon  the  clavicle. 
The  most  prominent  symptom  is  the  changed  location  of  the  he^id  of  the 
Ixme,  easily  felt  under  the  skin.  The  treatment,  as  far  as  can  be  inferred  from 
the  recorded  eases/should  consist  in  drawinc  the  shoulders  outward  and  back- 
■warrl,by  which  reduction  is  effected.  The  none  has  lH»en  found  well  di5ipor«d| 
to  retain  its  place  when  re«.luced.  Tn  onler  to  insure  retention,  a  broad  bauJ- 
age  should  be  placcil  around  the  body  Ix-neath  the  axilla,  to  bind  the  scanuk' 
firmly  to  the  thorax.  When  the  lower  extreniily  of  the  shoulder  blaue  ii| 
thus  compressed  against  the  chej«t  wall,  the  coracoid  pnxttiss  will  project  well 
forward  under  the  collar  bone,  and  will  effectually  prevent  its  redisplocemeut 

Dislocation  of  thk  Scapular  End  of  the  Clavicle  bexkath  the  Cokacoi© 
Process. — This  rare  accident  appears  six  times  only  in  surgical  liieiatare. 
A  &ll  ujHin  the  shoulder  has  Ihhmi  the  cause  in  each  instajioe.  The  symp- 
toms are  very  well  marked,  there  being  a  deep  depression  at  the  outer  end 
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of  the  bone,  and  a  corresponding  lifting  into  prominence  of  the  coracoid  and 
acromion  processes.  The  clavicle  8loj)e8  decidedly  more  downward  than  its 
uormal  fellow,  and  its  acromial  end  is  felt  projecting  into  the  axilla.  The 
small  number  of  recorded  cases  of  this  injury,  deprives  us  of  any  very  copious 
knowledge  of  the  results  of  treatment.  In  most  instances  the  dislocation  has 
been  reduced  by  having  an  assistant  pull  the  shoulder  backward  and  outward, 
while  the  surgeon  has  grasped  the  bone,  and  has  sought  by  manipulation  to 
disengage  it  from  under  the  coracoid  process.  Pinjon  tried  this  method  in 
vain,  and  the  patient  had  the  dislocation  reduced  next  day  by  an  empiric. 
It  has  been  suggested,  with  some  show  of  reason,  that,  inst^d  of  pulling  the 
arm  outward  and  backward  as  above  recommended,  thus  putting  the  pectoralis 
major  upon  the  stretch  and  causing  it  to  resist  the  desired  movement,  it  would 
be  better  to  keep  the  elbow  against  the  side,  and  pull  the  humerus  outward 
by  the  hands  in  the  axilla.  Hamilton  is  of  the  opinion  that  this  curious  sub- 
coracoid  dislocation,  the  belief  in  which  rests  solely  upon  the  evidence  of  two 
surgeons,  is  wholly  a  fictitious  injury,  and  an  attempt  at  deception  practised 
for  the  sake  of  notoriety. 

Simultaneous  Dislocation  op  Both  Ends  of  the  Clavicle. — This  rare 
form  of  luxation  is  said  to  have  occurred  in  a  few  cases.  Such  an  injury,  in 
a  person  not  otherwise  fatally  hurt,  might  be  reduced  in  accordance  with  the 
rules  already  given  for  the  separate  luxations. 


Dislocations  of  the  Shoulder. 

Owing  to  the  anatomy  of  the  joint,  which  fits  it  for  very  free  motion 
rather  than  for  secure  repose,  the  shoulder  is  dislocated  with  great  frequency. 
The  main  features  of  the  accident  are  well  agreed  upon,  but  there  are  certain 
varieties  of  position  and  peculiarities  of  injury,  which  are  yet  matters  of 
dispute  among  authors.  American  surgeons,  who  are  still  greatly  iniiuenced 
by  Sir  Astley  Cooper's  teachings,  generally  admit  complete  luxation  in  three 
directions,  viz. :  doAvnward,  forward,  and  backward,  and  with  the  frequency 
in  the  order  named. 

Partial  disbcoHonSy  so  called,  are  usually  examples  of  faulty  diagnosis,  though 
such  injuries  do  occur.  It  is  possible  that  the  force  causing  the  accident  may 
cease  when  the  head  of  the  bone  has  only  partly  rent  its  way  through  the  capsule, 
and  that  thus  the  part  may  be  held  in  a  tight  ligamentous  grasp,  without  having 
fully  escaped  from  the  glenoid  cavity.  These  cases  are,  however,  very  mro. 
Frequently  the  long  tendon  of  the  biceps  is  ruptured,  and,  a  part  of  the  ante- 
rior retaining  force  being  thus  removed,  the  head  of  the  bone  is  pushed 
somewhat  forward,  and  gives  a  false  impression  of  partial  dislocation.  The 
inflammation  and  thickening  of  the  anterior  portion  of  the  capsular  liga- 
ment, by  increasing  the  prominence,  adds  to  the  delusive  appearance.  Frac- 
tures of  the  border  of  the  glenoid  cavity  may  also  give  rise  to  slight  dis- 
jilaceraents  simulating  partial  dislocation.  It  is  said  that,  in  spite  of 
assertions  to  the  contrary,  a  true  partial  dislocation  forward  occurs,  in  con- 
sequence of  the  bone  slipping  forward  to  the  coracoid  process,  and  the  biceps 
tendon  gliding  back  behind  the  head  of  the  humerus,  and  by  its  tension  hold- 
ing it  forward  against  the  coracoid,  although  the  anatomy  of  the  parts  is 
such  that  the  head  could  never  rest  in  this  position  except  for  the  supjwrt  of 
the  displaced  tendon  behind. 

Old  dislocations  of  the  shoulder  have  generally  been  considered  irreducible 
at  the  end  of  three  months,  but  many  instances  of  success  have  been  recorded 
at  later  periods.    Still,  great  care  must  be  exercised  in  thcsie  cases,  for  fatal 
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ii^uries  to  tlie  axillary  artery  and  vein  have  occurred,  eapeeially  when  ton 
exteiipion  ba^s  Ix'i'ii  made  in  an  upward  direction.  In  nonie  instances,  a  dii 
eatiiui  of  the  shoulder  leaves  a  ]>ernianent  deficiency  in  the  capsule,  of  6Ucl 
nature  that  relaxation  occure  throughout  the  remainder  of  life  lrL»m  v< 
slight  caur^e^. 

Symptoms. — Tliere  are  several  injuries  which  i)erf»lex  the  general  x»rai 
tioner  by  their  resemblance  to  disltx^ation  of  the  humerus,  so  that  it  ih  ini 
mrliuit  to  have  a  clear  idea  of  the  mechanism  and  symptoms  of  thid  lesio 
The  proofrt  of  the  luxjition  are  these: — 

(1)  FUittaumj  of  thv  Shuttldrr. — In  the  natural  position,  the  tuberosity 
the  humeruH  Htands  out  lutemlly  beyond  the  end  of  the  acromion  pr<K*c( 
giving  the  deltoid  region  the  beautiful  curve  so  prizetl  by  sculptors  and  iiai 
ters,  and  aptlv  called  by  the  common  people  of  sonie  nations  the  "apple 
the  shoulder.  '     When  the  joint  is  dirilocated,  the  absence  of  the  bone  cau 
the  deltoid  muscle  tii  fall  in.  and  to  present,  instead  of  the  proj»er  cur\'e,on 
a  bbnit  angle,  where  it  leaves  the  acrrtmion,  and  to  slope  <lownward  and  oi 
ward  ahuost  in  a  straight  line  from  its  origin  to  its  insertion.    It*  the  \)sxX\i 


Fig.  556. 


SttbrlanoU  tllilMfttloii  of  hnmenia,  shovlofr  Asiuar*  bfauth  aeranloB.    /i,  a,  tl|r«  of  Mnnftloo  pt 
rnl«4  atiM  bidlofttv  tli9  \ir>*\  for  dUluckUou  bjr  meao*  vt  %  •tralflil  Hlf<)  lalil  on  Ui«  uin, 

is  vcryfat,  or  the  joint  lunr-h  swollen,  this  H^-mptoni  is  les^  eonspicuoniR. 
C»eldoni  altogether  ohlitcriUed.      If  the  finger  of  the  Hurget^n  jmss  dowuwai 
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id  outward  from  the  acromion  in  examining  a  s<^aml  shoulder,  it  comes  at 
once  upon  tlie  tuberosity  of  the  linmerun,  which  ma}*  Ix-  trmsjied  between  the 
thumb  and  finger,  and  by  rotation  of  the  limb  can  l)o  made  dititinetly  obvioua 
iniletw  the  nwelling  be  very  extraoixlinary.  Sliglit  ditiereneet*  exist  among 
jmtient's,  or  even  between  the  two  .^houtdcrs  of  the  same  mtient  in  the  distance 
of  the  tuberoBit}'  below  the  acromion ;  but  in  a  true  dislt^oation,  the  finger 
presses  into  a  dee])  vacuity  from  whitih  tlie  liead  of  the  Ixme  has  completely 
gone. 

(2)  Ihsition  of  Caput  HumerL — K  now  the  head  of  the  humerus  be  sought 
for,  it  will  l)e  found  as  a  round,  smooth,  bony  tumor,  in  the  axillary,  the 
eoracoid,  or  the  scapular  region,  according  to  the  direction  of  it^j  displace- 
ment. 

(3)  Pbaition  of  Elbow. — If  the  patient  be  set  upright,  with  both  acromions 
on  the  same  level,  the  arm  of  the  affected  side  will  be  found  to  stand  out 
obliquely  from  the  body,  ho  that,  if  the  shoulders  be  kept  level,  the  patient 
catmot  \'oluntarily  prests  his  ellj<jw  ag;nu8t  his  side,  and  if  the  surgeon  press 
it  in,  it  springs  out  again  as  soon  as  the  javs.su  re  is  removed.  If  the  diHl<^>- 
cation  is  forward,  the  elbow  is  inclined  outward  and  backward ;  but  if  the 
dislocation  is  backward,  the  elbow  inclines  more  forward.  These  positions 
are  due  to  the  fact  that,  when  the  liead  of  the  humerus  is  thrown  downwanl, 
the  deltoid  and  the  stronjj  upper  portion  of  the  capsular  ligament  arc  put 
forcibly  on  the  stretch,  and  throw  the  elbow  outward,  while  if  tlio  direction 
of  the  dislocation  bo  backward  or  forward,  the  untorn  anterior  or  rK)sterior 
parts  of  the  ligament,  and  the  corresponding  parts  of  the  deltoid,  being 
stretched ,  act  to  give  the  elbow  its  characteristic  position.  If  left  to  him- 
self, the  patient  finds  it  painful  to  sustam  the  elbow  in  this  position,  and 
relievas  himself  by  lowering  the  aftected  shoulder,  and  tlexing  his  Ixxly  in 
the  same  direction,  so  ad  to  relieve  the  tension  by  allowing  the  elbow  to  hang 
more  nearly  vertical)}'.  In  this  i)Ositiou,  the  whole  aftbcted  shoulder  will  be 
seen  to  be  lower  than  the  souud  one, 

(4)  A  favitrite  test  of  dislocation  [known  aa  Dagas's  test]^  is  to  place  the 
hand  of  the  atfected  side  on  tlie  pi-ominence  of  the  sound  shoulder.  If  the 
shoulder  is  dislocated,  the  elbow  will  be  elevated  and  will  stand  out  promi- 
nently in  front  of  the  breast,  and  no  moderate  force  will  cause  it  to  lie  down 
against  the  sternum.  This  is  a  test  of  dccide<l  value,  but,  for  it  to  l.>e  well 
applied,  it  is  otl^n  nocensary  to  disarm  the  patient's  voluntiiry  muscular  re- 
sistance by  the  use  of  an  aueesthetic. 

(5)  Thst  bj/  AppUeaUoH  of  Rale, — Another  striking  s^^mptom  is  elicited  by 
taking  a  straight  rule,  ami  applying  it  along  the  outer  border  of  the  humerus, 
from  the  external  condyle  to  the  acromion.  If  the  bone  be  in  correct  |x>sition, 
the  rule  will  jstand  out  some  three-quarters  of  an  inch  from  the  acromion ; 
but  if  the  head  of  the  humerus  have  moved  inward,  either  from  dislocation  or 
from  fracture  of  the  neck  or  glenoid  cavity  of  the  scapula,  the  rule  will  rest 
against  the  point  of  the  acromion,  unless  borue  outward  by  miusual  swelling 
or  other  deformity. 

(tJ)  Character  of  Crepitus. — The  dislocated  shoulder,  when  freely  mo  vet! , 
sometimes  yields  a  ripply,  rubbing  sensation,  as  of  hard  parts  against  tense 
ligamentous  edges;  but  this  is  very  different  from  the  hard,  gritty  crepitus 
ol  newly  fractured  bone. 

(7)  Finally',  if  a  dislocation  be  reduced,  there  is  generally  7w  spontaneous  ten- 
dmcy  to  a  reliixation,  but  in  the  fractures  of  this  region  there  is  often  a  strong 
tendency  for  the  broken  parts  to  slip  out  of  place. 

If,  now,  we  bring  together  these  symptoms  in  tabular  form,  and  place  after 
them  the  symptoms  of  the  ditlereut  fmctures  of  this  region,  the  means  of 
diagnosis  will  fx!  clear: — 
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Sir.Ns  OK  Dislocation. 

(1)  Flattening  and  vnciiity  below  tlie  nomniion. 

(2)  Head  of"  bone  felt  in  axilla  or  elBt.-where. 
(S)  Elbow  held  directly  or  oblifpiuly  outward. 

(4)  Hand  t>cing  capped  over  sound  ^Itoidder,  clbov  caooot  be  eaaily  made  to  toucli 
brettHt. 

(5)  Rule  on  outside  of  arm  touches  acromion. 
(C)  >io  true  bony  erepitub. 
(7)  When  reduced,  bone  remains  in  [>0!;ition. 

SioNs  OK  Fractcre  or  Neck  op  Scapula. 

(1)  Fhittening  and  vacuity  below  acromion. 

(2)  Head  of  bone  and  glenoid  fragment  felt  in  axilla. 

(3)  Arm  hangs  nearly  vertically. 

(4)  Rule  on  outside  of  arm  tonchca  acromion. 

(5)  Hand  being  cup[>ed  over  sound  shoulder,  and  patient  under  influence  of 
thetic,  elbow  can  with  moderate  dJlHculty  be  pre&stxl  against  breast. 

(6)  True  bony  crepitus, 

(7)  When  reduced^  |>art8  again  become  epontaneouply  ditsplaced. 

(8)  Coracoid  process  can  be  moved  acparaiely  from  body  of  scapula. 

Signs  of  Fracture  op  Glenoid  Cavitt. 

Symptoms  similar  to  fracture  of  neck  of  scapula. 

Signs  op  Fracture  of  Lower  Rim  of  Glenoid  Cavitt. 
All  the  symptoms  of  a  true  dislocation,  but  the  bone  slips  out  and  in  with  slight  foi 

Signs  of  Fracture  of  Anatomical  Neck  of  Hi'merus  (not  impacted). 

(Ij  Generally  no  displacement  and  little  flattening  under  acromion. 

(2)  Head  of  bone  not  felt  in  axilla  nor  in  any  other  abnormal  place. 

(3)  Arm  bangs  nearly  vertically. 
14)  Hand  being  c^ip(>ed  over  opposite  shoulder,  elbow  can  be  pressed  against  breasti 

(5)  Bony  crepitus. 

(G)  If  intracapsukir,  necrosis  follows. 

Signs  op  Fracture  TnRouon  Tubercles,  with  Displacement  or 
Lower  Fka«^ment  inward. 

(1)  Some  flattening  below  acromion,  but  finger  finds  head  of  bone  there. 

(2)  Displaced  fragment,  if  felt  in  axilla,  lacks  smooth  round  contour  of  head  of  bone. 

(3)  Arm  bangs  nearly  vertically. 

(4)  Hand  being  papi>cd  over  sound  slioulder,  elbow  can  be  pressed  against  breast. 

(6)  Bony  crepitus. 

Some  months  after  a  fiitoture  of  the  nook  or  tuberclea  of  tlie  humerus, 
occaflionullj'  tiiul  fiuq/riHin^^ly  pmniiiiont  exostoses  in  or  nejtr  the  axilla,  i.-aiis- 
ing  the  careless  obnorver  to  faiuy  that  the  prominence  felt  is  the  dis-Iocated 
lieail  of  the  bone.  In  Bueh  a  case,  the  ]>i*e8encc  of  tlie  tuberosity  in  its  prttiier 
place  beneath  the  acromion  va  Kuilicieiit  to  prevent  a  mistake.  A  hiniiiar 
growth  ironi  a  fi-actniv*!  cnmcoid,  neck  of  Bcapula,  or  glenoid  cavit^^  raitte^ 
Biinilar  anxieties,  and  the  querition  of  diagnosis  must  be  settled  bv  a  rigid 
study  of  the  mechanism  of  the  injury,  aud  of  all  the  relations  of  the  parts. 

Ancient  I)islocation8  of  thk  Shouldkr^ — It  has  been  statwl  that  disloiii- 
tions  of  the  humerus  become  hoi>ele!i.s  arter  three  months.  In  some  eases, 
however,  these  dislocations  are  redueihle  at  a  much  later  i>crio<.l,  and  effort* 
at  rciluction  onglit  always  to  be  made  wlien  the  ctwes  are  seen  within  fiw  or 
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six  months  after  the  injury.  Sabcutaneous  division  of  portions  of  the  resist- 
ing ligaments  will  sometimes  greatly  assist  these  efforts.  This  is  justified 
when  accompanied  by  full  antiseptic  precautions.  It  is  to  be  remembered 
that  there  is  great  danger  of  rupturing  the  axillary  vessels  by  making  too 
violent  extension  in  an  old  luxation  at  the  shoulder.  More  than  one  fatal  ter- 
mination lias  followed  this  accident,  where  force  has  been  incautiously  used 
about  the  axilla  in  violent  efforts  at  replacement 

Downward  Dislocation  op  the  Humerus. — Downward  or  subglenoid  luxa- 
tion, said  by  some  to  be  the  most  common  of  all  dislocations,  is  found  by 
Hamilton  to  be  the  second  in  order  of  frequency.  It  consists  of  a  downward 
and  inward  displacement  of  the  head  of  the  humerus  into  the  axilla. 

Causes, — Aside  from  direct  blows,  which  not  rarely  produce  dislocations 
downward  of  the  humerus,  falls  upon  the  hand  or  elbow  are  found  to  be  the 
chief  causes.  Any  sudden  raising  of  the  arm  to  or  above  a  horizontal  posi- 
tion, may  cause  the  bone  to  break  through  its  capsule  at  its  thin,  inner  and 
lower  surface,  and  to  slip  downward  into  the  axilla.  This  has  been  known 
to  occur  by  the  slipping  of  a  crutch.  I  found  it  to  have  been  produced,  in 
one  instance,  by  the  act  of  striking  out  in  swimming.  The  patient,  a  rather 
corpulent  but  not  muscular  man,  felt  a  sudden  pain  and  helplessness  at  the 
moment  of  throwing  his  arms  forward  to  make  a  stroke,  and  had  to  be  lifted 
from  the  swimming-bath  by  the  assistants. 

Sumptoins. — Pain  is  usually  rather  severe,  and  quite  often  numbness,  and  a 
prickling  or  tingling  sensation,  are  felt  in  the  hand  and  arm.  Very  commonly 
the  axillary  vessels  are  so  compressed  that  the  radial  pulse  is  imperceptible. 
The  usual  roundness  of  the  shoulder  is  lost,  now  that  the  head  of  the  bone 
has  left  its  socket,  and  the  part  has  a  flattened  and  angular  appearance 
from  the  outward  jutting  of  the  acromion  process,  while  oelow  this  there 
can  be  felt,  if  not  seen,  a  depression  or  vacancy  as  compared  with  the  opposite 
side. 

More  accurately  to  test  the  question  as  to  whether  the  head  has  or  has  not 
left  its  socket,  a  rule  may  be  laid  along  the  outer  aspect  of  the  arm.  This 
straight  edge,  in  the  normal  condition  of  parts,  stands  off  more  than  half  an 
inch  from  the  tip  of  the  acromion.  When,  on  the  contrary,  it  rests  upon 
this  point  with  the  arm  hanging  near  the  side,  the  sign  may  be  taken  as  in- 
fallible that  the  head  of  the  bone  has  left  its  true  position,  either  by  disloca- 
tion or  by  fracture  of  the  scapular  neck  or  glenoid  cavity.   (See  Fig.  556.) 

In  corpulent  persons,  the  vacancy  below  the  acromion  is  palpable  rather  than 
visible;  but  I  have  never  yet  met  with  a  case  in  which  this  sign  alone  would 
not  have  been  sufficient  to  settle  the  diagnosis.  A  number  of  other  symptoms 
are  customarily  observed :  The  elbow,  instead  of  hanging  close  to  the  side,  is 
carried  more  or  less  outward,  on  account  of  the  throwing  inward  of  the  opposite 
ead  of  the  humerus.  The  head  itself  can  be  felt  in  the  lower  and  anterior 
axillary  border,  more  or  less  tightly  held  against  the  chest-wall  by  the  tension 
of  the  pectoralis  major  and  latissmus  dorsi.  It  may  be  separated  one  or  two 
inches  from  the  coracoid  process.  The  test  of  placing  the  hand  of  the  dislo- 
cated arm  upon  the  opposite  shoulder  is  here  applicable,  as  in  all  dislocations 
of  the  humerus.  The  elbow  in  this  position  cannot  be  made  to  come  in 
contact  with  the  body. 

Anterior  Dislocations  of  the  Humerus. — These  occur  in  two  positions, 
giving  rise  to  the  subcoracold  and  the  subclavicular  varieties  of  forward  dislo- 
cation. 

In  svbcoraeoid  dislocation,  the  head  of  the  humerus  rests  upon  the  anterior 
surfece  of  the  neck  of  the  scapula  and  border  of  the  glenoid  cavity,  below  the 
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corsicoifl  prfK-ess,  or  even  a  little  further  fonvard,  where  it  is  plainly  visible, 
or  certainly  can  l>e  felt,  through  any  amount  of  swelliuff  of  the  soft  j.»arts. 

The  subdavkular  dislocation  is  a  rare  form  in  which  the  head  of  the  bone  is 
found  underneath  the  clavicle,  and  internal  to  the  coracoid  process. 

The  usual  syuiptoniB  of  humeral  dirilocation  are  pi\t*ent,  as  already  detK'rilied, 
the  niain  ditt'orential  signs  of  the  anterior  form  of  luxation  I>oing  theditiereiit 
positions  of  the  head  ot  the  hone,  a*^  seen  or  felt  through  the  w>ft  j>arttf.  In 
this  form  the  elbow  is  often  carried  elightly  backward,  as  well  as  outward 
from  the  side. 

PosTEBiOR  Dislocation  of  tde  IIumekcs. — Backward  or  subt!j»inou8  luxa- 
tion*  are  not  often  met  with.  In  this  ft>rm  the  h«td  of  the  lH)ne  is  found  to 
he  behind  and  below  its  «<xrket,  having  slijtpefl  buck  uiK>n  the  scapula  below 
the  liorizontal  ridge,  called  iti^i  gpinc.  lu  this  abnormal  position  it  ijs  readily 
detected  by  the  hand  if  not  by  the  eye.  The  remaining  synjptoina  are  th<>»e 
caramon  to  all  the  dislocations  of  the  shoulder.  [The  most  striking:  symp- 
tom of  this  rare  form  of  dislocation  is  the  excessive  prominence  of  tlie  cora- 
coid process,  over  which  the  skin  is  tightly  stretched.] 

Treatment  of  Dislocations  of  the  lltTtfERis. — Li  most  cases  an  ana?sthetic 
will  be  rei:iuired,  to  aid  the  reduction.  The  steps  of  the  operation  are  nearly 
identical  in  all  the  forms.  Xcvcssary  variations  will  oe  obvious  in  the 
application  of  direct  force  to  the  liead  of  the  bone,  to  push  it  towani  its 
socket.  For  the  most  part,  extension  and  counter-extension  only  arc  invoked, 
as  the  essential  elements  in  reduction.  So  nimple  and  harnde:*s  are  the  trac- 
tion methods,  that  they  are  by  tar  the  most  frequentlv  emplojed;  but  the  Ui*e 
of  the  shaft  of  the  humerus  to  obtain  leverai^e,  and  otlier  uianipulatiitu^  some- 
what reftcmbling  thone  used  in  luxations  ol^  the  hip,  are  advocated  by  a  few 
surgeons.  As  in  other  joints,  the  principal  obstacle  to  reduction  is  proboblj 
the  untorn  j»ortion  of  the  cajtHular  ligament,  which,  in  the  i^houlder,  is  always 
at  the  upiK-T  side ;  but  Dr.  Hamilton,  of  Kochester,  considers  the  tension  of  the 
jjcctoralis  major  and  latissimus  tlie  chief  resi!*ting  forces,  and  undoubtedly  tho 
muMcles  exert  more  opposition  here  than  in  other  dislwatious,  on  account  of  the 
normallv  exposed  and  loose  condition  of  the  shoulder-joint.  Tlierc  will  thus  be 
seen  to  be  an  antagonism  between  the  powerful  muscles  which  draw  the  bone 
against  the  chest,  and  the  strong,  upper  part  of  the  cap>sule  which  is  rendered 
most  tense  u»  the  downward  position  of  the  arm;  so  that  a  jK>>ition  which 
most  relaxes  the  latter  will  encounter  most  masculur  resistance,  aiul  r/W 
versa.  Different  authorities,  thcix'foiv,  claim  advantages  for  each  i)ositiou, 
and  success  can  undoubt^^Uy  be  obtained  with  either,  since  the  scapula  i;^  »o 
looeely  connected  that  ultimately  the  joint  will  ]>n>bably  be  dragged  in  the 
moat  tavoruble  position,  in  whatever  direction  tniction  l>e  applietl.  Mmiy 
times  a  change  of  direction  is  advisable,  during  the  act  of  making  tlic  cxtcti- 
sion,  ^ly  own  experience,  and  that  of  many  other  ojK'rutors,  leads  me  to 
believe  that  the  position  with  the  shaft  of  the  humerus  at  right  angles  to  the 
body,  is  that  which  gives  the  greatest  facility.  Thi«  put**  certain  strong 
muscles  upon  the  stretch  ;  but  has  the  obvious  advantage  of  relaxing  not  only 
the  untorn  ligament  above,  but  the  powerful  deltoid  muscle. 

Ikscription  of  Methods  of  Reduction, — The  following  plaus  require  no  me- 
chanical aids : — 

Fir.'it  MdhinL — Let  the  patient  be  hiid  upon  his  hack  uimki  the  floor,  with 
suitable  pillows  and  blankets,  and  then  aniesthetized.  The  surgtM:)n,  after 
removing  both  shoes,  seats  himself  at  the  aHectcnl  side  of  the  patient.  Ex- 
tending the  arm  to  a  right  angle  with  the  bodv,  the  surgeon  grasps  ft  lirnily 
with  both  hands,  making  counter  extension  with  the  bull  or  heel  of  one  feel 
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in  the  axilla,  and  with  the  ball  of  the  other  against  the  acromion  process^ 
being  careful  that  the  foot  above  the  shoulder  does  not  encroach  upon  the 
tjpace  which  will  be  required  for  the  head  of  the  bone  when  about  to  slip 
into  its  socket,    lie  then  proceeds  to  make  steady  and  gentle  extension. 

The  upper,  untom  part  of  the  capsule  in  this  pcH^ition  ofters  no  resistance ; 
but,  on  the  contrary,  aids  in  reduction  when  the  head  of  the  humerus  has 
been  well  drawn  outward,  by  pulling  the  glenoid  cavity  downward  toward  it. 
This  tilting  of  the  scapula  is  an  important  element  in  the  reduction,  and 
may  be  greatly  aided  by  the  foot  upon  the  acromion,  also  giving  it  a  down- 
ward movement  at  the  proper  moment. 

In  a  large  majority,  perhaps  nine-tenths,  of  the  cases  met  with,  this  simple 
manceuvre  will  bring  about  reduction  at  the  first  attempt,  and  with  very 
slight  force  of  traction — less,  indeed,  than  is  required  in  any  other  method 
with  which  I  am  acquainted.  Increased  power  of  traction  for  older  or 
more  difficult  cases  is  best  obtained  by  means  of  a  clove-hitch  applied  above 
the  elbow,  and  a  "jack  towel"  passed  across  the  surgeon's  shoulders. 

Second  Method, — Let  the  patient  be  placed  in  a  sitting  posture,  without  an 
ausesthetic,  and  a  strong  sheet  be  passed  around  the  oody  just  below  the 
axilla,  for  counter-extension,  and  held  by  assistants  upon  the  opposite  side. 
This  may  be  kept  from  slipping  downward 
by  means  of  a  small  strap  over  the  shoul-  Fig-  557- 

der.  Other  assistants  make  extension  upon 
the  dislocated  limb  at  right  angles  to  the 
body,  the  surgeon  manipulating  with  his 
hands  the  scapula  and  humerus  so  as  to  make 
the  articular  surfeces  approach  each  other. 
This  method  was  a  fevorite  with  the  older  sur- 
geons, but,  since  the  introduction  of  antesthe- 
tics,  has  been  less  in  vogue,  since  the  raising 
of  an  amesthetized  patient  to  a  sitting  posture 
would  be  a  dangerous  and  unwarrantable  act. 

Instead  of  the  sheet  for  counter-extension, 
Dr.  X.  R.  Smith,  of  Baltimore,  was  accus- 
tomed to  make  traction  upon  the  opposite 
wrist.  In  principle,  these  methods  of  coimter- 
extension  are  the  same.  Dir«ct  repotition  or  diBioc*ted  humflruh. 

While  assistants  are  making  traction,  the 
surgeon  may  help  the  reduction  in  obstinate  cases  by  having  a  band  passed 
beneath  the  humerus  near  its  upper  end,  with  which  he  helps  to  draw  the 
bone  outward  and  upward. 

In  cases  of  difficulty  it  is  allowable,  after  the  failure  of  milder  eftbrts,  to 
make  manipulations  for  the  purpose  of  breaking  further  the  fibres  of  the 
ligaments,  and  enlarging  the  narrow  "button-hole"  opening  in  the  capsule. 
This  is  done  by  combinmg  with  the  traction  forcible  rotation  in  a  right  and 
left  direction,  using  force  enough  to  only  slightly  lacerate  the  ligamentous 
bands,  and  to  give  a  freer  space  for  returning  the  bone  to  its  articulation. 

Third  Method, — Another  method  has  long  been  known  among  surgeons  as 
"Cooper's  method."  It  consists  of  downward  extension,  with  the  heel  in 
the  axilla,  somewhat  as  in  the  plan  first  described,  except  that  the  surgeon 
places  himself  in  a  position  parallel  to  the  axis  of  the  patient's  body,  and 
pulls  downward,  using  at  the  same  time  the  leverage  of  the  shaft  of  the  bone, 
to  pry  the  head  outward  over  the  foot  as  a  sort  of  fulcrum. 

This  method  is  the  least  economical  of  force,  but,  on  account  of  the  mov- 
able condition  of  the  scapula,  which  allows  it  to  be  dragged  around  by  the 
tension  exerted  at  the  upper  edge  of  the  glenoid  cavity,  very  good  results 
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are  tliiw  procurable.  Although  not  cc^ual  to  exteusion  at  right  au^le«,  it 
1ms  always  been  a  favorite  method,  aud  bus  succeeded  in  thounands  ot  ca.*tt*. 
While  having  the  obvioua  advantage  of  relaxing  the  pectoralis  and  latissi- 
muH  musi'les,  it  puts  on  stret<'h  the  ix>werful  deltoid  and  the  upj>er  untont 
halt"  of  tlie  capsule.  Most  obvious  aud  important  of  the  objections  to  dowu- 
wanl  extcutiioa,  however,  is  tbe  fact  that  the  head  of  the  bone  is  already 
below  it^  socket;  and  it  seems  irrational  to  use  force  in  a  direction  opposite 
to  that  m  which  it  is  desired  to  make  the  head  of  the  bone  advance.  \V'ere 
it  not  for  the  great  mobility  of  the  scapula,  I  am  convinced  that  Coof»er'* 
method  would  never  etlect  reduction  at  all.  As  it  is,  more  force  aud  tiiue 
are  neetled  for  it  than  for  any  of  the  other  ]>hins  describetl. 

But  recent  shoulder  dislocations  are  extremely  easy  of  replacement,  and 
Cooper's  plan,  thougli  theoreticjilly  faulty,  has  probably  been  used  in  more 
cases  than  all  other  metluuls  combined. 

The  operation  is  best  conducted  with  the  patient  upon  a  lonnge  or  couch; 
but  the  mattress  may  be  laid  upon  the  floor,  or  an  oniinarv  table  may  be 
used  in  an  emergency.  Some  surgeons  prefer  to  use  an  axillary  pad,  m  ft 
roll  of  cloth  or  ball  of  yani,  upon  which  to  rest  the  heel  in  making  counter- 
extension. 

By  little  and  little  the  fxarts  yield  under  steady  traction  ;  the  glenoid 
cavity  presents  more  downward,  being  drawn  amund  as  we  have  described, 
and  the  bone  is  felt  or  heard  to  slip  mto  lU  socket.  Kitljer  the  clove-hitrh 
and  a  strong  linen  band  or  rope,  or  the  liands  alone,  may  be  used  in  nmking 
extension.  Rotation  to  Uxwen  tihrous  obstruftions  is  to  l>e  etlectcd  by  using 
the  forearm,  flexed  to  a  riglit  angle,  as  a  lever.  I  am  strongly  ofiposed  to  the 
use  of  Skcy  V  iron  knob  ui  these  cases,  believing  that  the  heel  or  &  softer  pad 
is  equal Iv  eflicient. 

I^ourt/i  Method.  {Upward  £xtcnsio7i.) — In  order  most  perfectly  to  ndax  tbaT 
portion  of  the  capsule  which  is  still  untom,  and  also  the  deltoid  rau&ck.sonH- 

surgeons  have  advocated  and  pructise*l  rwlm- 
tion  by  extension  obliquely  upward  und  out- 
wartl.  This  position  puts  to  tbe  extr^me»it 
stretch  the  pectoral  and  doreal  muscles,  and  if* 
prolwibly,  therefore,  not  quite  as  favorable  a» 
an  intennediate  position.  Good  results,  how- 
ever, are  obtained  by  it,  and  it  serves  as  one 
of  the  resoune:^  invoked  in  diflicult  t^ast-s. 
The  danger  of  rupturing  the  axillary  artery 
orveui  is  greatest  when  this  iKwition  isi-linseo, 
on  account  of  the  distance  through  which  the 
head  is  made  to  pass  in  sweejung  the  arm  uj>- 
wanl.  It  shotilti  l>e  very  cnutioa-^ly  emftloyed 
in  ancient  dishx^ations,  in  which  this  accident 
is  particularly  liable  to  0(!cur. 

F(fih  Method, — A'arious  methods  have  been 
devised  for  combining  traction  aud  leverage 
by  placing  a  fulcnim  in  the  axilla-  Of  these. 
Sir  Astlcy  Coo|>er's  method  of  using  tbe  sur- 
geon*s  knee,  is  to  he  mentioneti  a^^  one  fre- 
quently described,  and  prolmbly  quite  safo 
and  efiective,  but  very  little  used  by  Ameri- 
can surgeons.  In  this  method,  the  patient  is 
seated  in  a  chair,  the  surgeon  standing  bv  hi» 
side  with  one  foot  upon  the  edge  of  the  chair,  and  his  k'nee  in  the  jwtientV 
axilla^  making  counter-extension,  while  exteusiou  i*  made  with  the  hands,  the 
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knee  serving  also  as  a  fulcrum  ou  which  to  pry  the  shaft  of  the  humerus, 
while  the  arm  is  at  a  right  angle  with  the  body,  the  forearm  also  being  flexed 
to  allow  rotation  to  be  made.  For  great  force,  Jarvis's  adjustei*  is  far  more 
efficient  and  safe  than  the  pulleys,  as  it  enables  the  surgeon  to  use  manipu- 
lation in  connection  with  extension.  Its  use  is  to  be  reserved  for  ancient 
dislocations. 

Sixth  Method.  {Manipulation.) — By  manipulation  is  meant  a  combination  of 
the  various  passive  movements,  such  as  flexion  and  extension,  adduction  and 
abduction,  circumduction  and  rotation,  by  which  dislocations  of  the  shoulder 
can  be  reduced  without  the  employment  of  great  traction.  Manipulation 
methods  in  the  case  of  this  joint  do  not  afford  such  striking  advantages  as 
in  some  other  parts  of  the  Ixxiy,  notably  the  hip,  but  eflbrts  have  been  made 
to  classify  and  perfect  these  methods  in  reference  to  the  various  forms  of  the 
injury,  and  they  deserve  description.  At  present  they  are  much  in  need  of 
further  trial,  the  evidence  of  their  efficacy  being  solely  based  upon  the  small 
number  of  cases  reported  by  the  advocates  of  these  methods.  Prof.  Henry 
H.  Smith,  of  Philadelphia,  and  Prof.  J.  W.  Hamilton,  of  Columbus.  Prof. 
Hamilton*  believes  that  the  ligaments  are  less  important  than  the  muscles  in 
opposing  reduction,  basing  his  theories  of  manipulation  upon  the  idea  of  re- 
laxing muscular  resistance ;  but  it  is  now  known  that  dislocated  joints  are 
resisted  in  their  return  far  more  by  the  untorn  parts  of  their  capsules  than  by 
any  other  opposing  element.  In  order  to  secure  the  least  possible  muscular 
resistance,  tnis  surgeon  directs  that  the  arm  be  slightly  abducted  and  rotated 
inward,  with  the  elbow  bent  at  a  right  angle. 

Obviously,  this  position  ^uts  to  some  tension  the  pectoralis,  latissimus, 
triceps,  and  teres  m^or,  but  it  is  claimed  that  the  last  named  has  little  in- 
fluence, while  the  other  three  are  relaxed  to  some  extent  by  the  inward  rota- 
tion- The  pectoralis  and  latissimus  not  being  attached  to  the  scapula,  but 
to  points  much  further  away  from  the  joint,  are  more  easily  overcome  than 
the  shorter  scapulo-humeral  muscles.  The  following  is  Frof.  Hamilton's 
plan  of  manipulation : — 

Cany  the  injured  arm  from  the  side,  keeping  it  horizontal,  till,  with  the  axis  of 
the  body  projected  upward,  it  makes  an  angle  of  forty-five  degrees.  At  this  stage,  fiex 
the  forearm  to  a  right  angle  with  the  arm.  In  a  state  of  medium  rotation  the  forearm 
will,  at  this  stage,  be  in  a  direction  perpendicular  to  the  table.  Keeping  the  forearm 
in  this  state  of  flexion,  and  for  the  present  the  arm  in  this  state  of  rotation,  let  the 
member  be  grasped  by  an  assistant,  say,  grasping  the  lower  end  of  the  humerus  with 
the  right  and  the  wrist  with  the  left  hand.  If  the  pectoralis  and  latissimus  muscles 
are  foand  tense,  wait  until  they  become  relaxed.  Now  let  the  surgeon  take  his  position 
at  the  head  of  the  table,  between  the  patient's  arm  and  head.  He  will  be  able  to  place 
the  tips  of  two  thumbs  on  the  tip  of  the  acromion,  and  the  tips  of  all  the  fingers  on 
the  displaced  head  of  the  humerus.  Everything  being  thus  made  ready,  direct  the 
assistant  to  pull  steadily  but  slightly  with  the  right  hand ;  at  the  same  time,  the  sur- 
geon presses  in  opposite  directions  upon  the  tip  of  the  acromion  and  the  head  of  the 
humerus,  or,  in  other  words,  presses  them  gently  towards  each  other.  With  the  most 
insignificant  expenditure  of  force,  the  bone  will  probably  fall  almost  instantly  into 
position.  If  it  does  not,  rotate  the  arm,  so  that  the  forearm  will  be  carried  from  a 
perpendicular,  inward,  to  an  angle  of  forty-five  degrees,  and  repeat  the  movement ;  the 
rotation  inward  may  be  even  more  increased,  or,  this  failing,  outward  rotation  may  be 
tried. 

Fourteen  successful  cases  are  reported  as  treated  by  this  surgeon  in  the 
manner  above  described. 

1  Ohio  Medical  Recorder,  April,  1877. 
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Aftkh-treatment. — Aftor  n-duction  of  a  <lislo<*ato<l  shoulder,  the  great 
proiieiiews  t(t  rt'hixtition  rt'4[uiru'S  that  tlie  itrni  sliall  he  auj>i)orteii  by  binding 
the  elbow  against  the  bo<ly,  and  that  a  small  uxillar}"  pad  shall  be  Ufied  to 
keep  the  head  of  the  bone  well  out.  Thin  ina}'  l>e  worn  six  or  eight  <lay6» 
ttt^er  which  more  i'reedom  of  the  arm  can  Kafely  be  allowed.  The  iiatienf  is 
to  be  cautioned  that  for  tiovend  weeks  he  must  on  uo  aecouiit  rai^e  the  arm 
above  the  HhouMcr-level,  or  put  it  to  any  violent  use ;  but  other  movemeutri 
should  be  practised, at  leai^t  paBsively,  and  the  axillary  pad  should  be  removed. 

Dislocation  of  the  long  head  of  the  biceps  from  the  bicipital  groove 
ftonu'times  aiusew  a  puzzling  deformity  after  a  successful  reduction,  or  even 
when  there  ha.H  been  no  luxation.  Without  being  ruptunnl,  this  tendon  is 
not  certainly  known  ever  to  have  been  dislocated,  although  comiJi<»idy  so 
stated  by  old  authors.     No  tivatment  is  beneticial  except  rest  to  the  limb. 

Old  Dislocations  of  the  IIumerus. — A  majority  of  dislocatotl  Bhoulders 
become  incurable  after  twelve  weeks,  though  a  small  number  are  ix'ducible 
after  a  much  greater  lenpth  of  time.  The  i?houlder  has  been  reduced  after 
two  years,  to  my  personal  knowledge,  and  doid.»tle«s  many  ancient  case*  have 
been  too  hastily  abinidoncd  tun  intractable,  for  feiir<tf  injury,  their  hoj>eles.snc*<5 
being  prejudged  rather  than  natisfactorily  tested,  from  the  slight  encourage- 
ment given  in  most  surgical  works. 

Jarviys  adjuster  is  so  ej*3ential  an  instrument  in  old  dislocations,  that  little 
success  or  safety  can  be  expected  without  it,  save  in  cases  not  really  very  dif- 
ficult. I  do  not  know  what  sirwha  could  be  expected  in  ancient  diislocatiottf, 
where  a  comiiination  of  strong  tmction  and  very  free  manipulation  utVcr«  the 
chief  lu)pe  nf  loosening  inveterate  adhesions,  wen?  it  not  for  the  facility 
aftbrded  l>y  this  iuinutahte  piece  of  mechanism  for  obtaining  these  two  forces 
in  conjuuctiini.  Yet  it  is  certain  that  the  data  u]>on  which  conclusions  have 
been  liased  heretofore  have  bi'en  maiidy  in  the  use  of  the  old  methods. 

The  daiujcr  attending  efforts  to  reduce  nld  dislocations  of  the  humerus 
must  be  accepted  as  a  constant  fm.'tor,  which  should  be  well  understood  by  tbo 
patient  before  tiubmitting  to  this  operation,  exactly  as  in  other  surgical  pro- 
cedures. Besides  the  fincture  of  the  surgical  neck,  and  even  of  a  nh,  which 
have  Ix^en  known  to  occur  in  the  violent  ellbrts  of  operators  to  effect  n-'due- 
tion,  thei'e  is  ciniHUmtly  to  he  feared  a  rupture  of  the  axillary  vein  or  arter}". 
or  both,  accidents  which  usually  huve  [ii*oved  fatal.  In  one  case  this  resulted 
from  the  shar|)  luigle  of  a  bt>ot-heel  carelessly  used  tor  counter-extcnsiotu 
Drawing  the  limb  toreibl}'  upward,  subjects  the  vessels  to  a  violent  strain  in 
all  C41SC3  wlicrc  they  have  become  glued  to  the  head  of  the  lx>ne  by  intlnni- 
matory  adhesions  in  its  new  position.  In  the  same  manner,  the  innervation 
of  the  parts  below  the  axilla  may  l>e  wholly  or  partly  destroye^l.  It  is  not 
known  that  any  care  can  enable  us  to  know  what  cases  are  most  subject  to 
this  risk.  The  accident  has  usually  occunvd  in  the  practice  of  endnent  sur- 
geons, and  st»  frequently  that  the  dant^er  is  certainly  no  slight  one.  In  om* 
remarkable  case,  recordcnl  by  Guerin,  the  surgeon  tore  an  arm  completely  from 
the  bcnly  of  an  aged  woman,  in  making  violent  extension  to  reduce  u  long 
displaced  humerus, 

Notwithstanding  the  extreme  caution  necessjiry,  and  tljc  actual  danger  to 
life,  even  with  extreme  caution,  I  believe  that  within  six  months  after  dislo- 
cation, a  certain  amount  of  effort  is  justifiable,  when  the  patient  so  dtT«ii 
after  a  full  knowledge  of  the  circumstances,  especially  in  those  frequent  ii 
stances  where,  from  pressure  upon  the  axillarv  trunks,  the  ami  is  rcndoa**! 
useless,  or  there  are  great  distress  and  pain.  Even  after  a  long  |)eriod,  adlio- 
sions  do  not  alwaj's  take  place  to  a  serious  extent,  and  r^uctiou,  when 
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secured,  aflbrds  a  nearly  perfect  restoration  of  the  functions,  no  matter  how 
long  the  time  which  liiw  elapsed.  Those  cases  in  which  extensive  organic 
changes  have  oocnn^d  ahout  tlie  socket,  are  prohably  cases  in  which  tho 
new  adhesions  also  are  most  developed,  and  in  which  reduction  is  therefore 
not  eany. 

The  following  remarkable  c^isc,  which  has  not  as  yet  been  reported,  is  un- 
panillelod  in  the  records  of  surgery: — 

Mr.  B.,  a  patient  of  my  friend  Dr.  Rice,  a  prominent  physician  at  La  Moille,  Illinois, 
met  with  an  iiccidont  in  November,  1877,  by  which  he  d  is  located  his  nhouUlcr.  The  pa- 
tient, who  wii^  a  larmer,  failed  Tor  »ome  reason  to  obtain  proper  treatment,  and  applied 
after  eighteen  monUia  to  Dr.  Kice,  who  discovered  ihe  true  nature  of  llie  injury,  and 
inude  iMitient  efforts  to  reduce  the  Inxalion.  Al'ier  using  as  much  force  as  he  dared,  this 
phybiciun  prfinLuinced  the  cii£C  beyond  cure,  and  advised  that  no  more  hope  be  enter- 
tained of  replacing  the  bone,  as  no  nerves  seemed  pressed  upon,  and  as  the  arm  was  still 
measureatly  useful  to  the  patient. 

In  November,  1881,  four  years  after  the  injury,  the  man  wiw  riding  upon  a  horse, 
and  at  the  samu  time  leading  a  Mind  horne  behind  him,  by  a  halter,  wliicli  hv  liad  care- 
lessly wound  about  the  hand  t>f  the  arm  dislocated  four  y^ars  before.  Wliile  in  this 
position,  the  animal  behind,  becoming  startled,  suddenly  jumped  back,  and  Mr.  1$..  who 
was  unable  to  release  bis  hand  from  the  halter-strap,  was  dragged  forcibly  l>ackward,  so 
tliat  the  traction  was  both  iMkckward  and,  ns  he  leaned  further  back,  somewhat  upward. 
The  shock  of  this  sudden  strain  was  so  severe  tliat  the  (>atient  was  taken  to  his  house 
and  placed  in  bed,  it  being  believed  by  himself  and  others  that  he  was  seriously  hurt. 
He  slept  for  some  hours,  the  pain  not  being  severe,  and,  upon  awakening,  himself  dis- 
covered that  bis  arm  was  uhungeO  in  Hume  way.  Further  examination  showed  that 
the  Itixatiiin  had  been  reduced,  and  the  member  soon  recovered  its  mobility,  and  nearly 
its  old  strength. 

From  this  extraordinary  and  exceptional  case  it  is  not  to  be  concluded  that 
there  is  onlinarily  murh  Iiope  in  c&sch  as  old  iia  the  above.  Much  less  vio- 
lence has  not  unfre*iuently  produced  fatal  i-esiilte,  yet  a  percent4igo  of  cases  are 
doubtless  reducible  up  to  six  montlis' standing  by  the  use  of  the  adjuster,  and 
possibly  by  the  subcutaneous  sections  already  spoken  of.  I  deem  the  upwanl 
extension  to  be  ilangorous  in  attempting  to  reduce  ancient  disW^itionri,  but 
believe  that  traction  at  right  angles  to  the  trunk  is  reasonably  safe,  if  not 
ptished  to  extreme  violence. 

When  thoroughly  relaxed  by  ether,  the  patient,  being  lai<i  upon  his  back, 
niav  liave  Jarvis  s  adjnstor  applied,  and  carefully  titte<l ;  or,  in  neJhult  of  this, 
a  piece  of  appaiiitus  spet^ially  fonHtrueted,  with  a  rack  and  pinion,  so  as  to 
allow  of  moiulity.  Least  valuable  and  most  dangen)UH  of  nil  appliances  ia 
the  corajKtuiiil  pulley,  although  this  even  will  permit  of  rotation.  Let  the 
extenduig  band  Ix;  attached  just  above  the  elbow,  the  forearm  being  flexeil  at 
right  anKie?t,an<l  let  traction  gradually  be  made  at  the  same  time  that  the  arm 
is  strongly  rotated  in  either  dirtM-tion,  to  assist  in  loosening  it  from  the  bands 
of  adhesion  which  have  flurrounde<l  the  head  of  the  l)one.  PersiHt^nce  rather 
than  great  force  is  what  is  needed  to  obtain  reduction.  Although  no  care 
will  remove  all  risk  of  accident,  the  avoidance  of  extreme  force  in  traction, 
and  the  patient  reivetitinfi  of  the  rotjitionn,  will  very  much  abate  this  danger 
as  coniparcij  with  that  of  other  methods.  After  long-continued  ettbrt^,  the 
surgeon  may  be  rewarded  by  feeling  the  bone  slip  into  place,  whereas  tho 
most  energetic  endeavors,  continued  for  a  few  moments  only,  would  have 
resulted  in  failure. 

Subcutaneous  section  of  the  capsular  ligament  has  been  proposed  and  prac- 
tised in  thirf,  ju*  in  other  joint**,  I  believe  this  operation  to  bo  nearly  devoid 
of  danger,  when  jterformud  with  full  antiseptic  precautions,  and  recommend 
it  always,  rather  than  permanently  leaving  the  shoulder  boi»elessly  maimed. 


tKJt'llIC»  or  THE  /0I5TS. 

B<oceDt  cmet  which  prove  extraonT  '  IjetisAte  nuj  also  jostUy  the  fi&nie 

heroic  mearare.     In  otbi-r  lur^*^  jo  h  as  the  elbow,  I  have  oAeu  hiul 

recour-c^  Uf  thLt  tueaiu  of  fii4.-i]itating  reduotiotu axxl  believe  it  to  be  almost  as 
wfe  UA  tcnotoxuy,  or  ait  ai^i'irution  of  au  iuflanted  joint.  Bj  it  I  have  siKce^ed| 
in  perfect  I3'  tvttioritJg  joints)  which  hsA  been  given  ap  as  hopeless,  and  oer-, 
tainly  would  have  U-ien  im>  by  any  other  mc^ns.  No  <•*><»  ha^t  ever  come  nnder 
niy  I'un;  in  which  tliU  or)eration  has  been  n5i]nired  in  the  shoulder,  hot  I  cer- 
tuhiW  hhould  reftort  to  it  rather  than  leave  the  joint  unre«Iaced,  and  in  pre- 
ferei»ce  to  rosection.  [Suboutaueouc  o.^trxMomy  of  the  hnineras  has  been  ««> 
<x*wfully  emjiloyed  by  I>r.  Mean*,  of  Phibdelphia,  in  a  case  of  old,  onredoced 
humeral  difthx^ation,  attended  by  great  i^kaln.] 

Iteaeciiun  of  the  head  of  the  huuieruB  is  a  dangerous  operation,  but  one 
wliich  may  be  unperatirely  called  for  in  cases  where  the  axillan*  plexus  m  so 
<M^rijpressod  as  to  caase  paralysis,  aud  where  ever}"  other  resourc-e  has  been 
invfikcii,  Tlje  cxp»edient,  alx>ve  described,  of  making  sulxiitanoous,  anti- 
Hepti<'  iliviniorm  of  the  Hoft  ]»arts  with  the  tenotome,  would  probably  do  away 
witii  the  nctod  of  exsectiou. 


DlSLOCATIOWS  OF  THE  ElBOW. 

Tiijnriea  of  the  elbow -joint  occasion  many  errors  of  diagnosis,  which  render 
it  imijortant  to  consider  the  means  of  di:?tinfirui»hiag  the  various  lesions  met 
witJi  in  tlila  locality.  The  surgeon  should  have  clearly  in  mind  the  four 
liindiuarks  of  this  region,  which  sire : — 

Tlie  internal  condyle. 

The  external  condyle. 

The  olecranon  process. 

The  head  of  the  radius. 
Thei*e  four  bony  |K)int«  alwavH  enable  the  presence  of  a  luxation  to  be  dis- 
oovcixmI.  In  the  Bystenmtic  examination  of  an  injured  ellx)w,  the  two  con- 
ilylcH  must  first  be  examined,  the  patient  by  preference  Ix'ing  anteslhetiied, 
ti>  determine  their  firmneBS  of  attiichment  to  the  shaft.  When  no  movement 
or  cre[»itutt  can  be  elicited  by  forcible  jtressure,  neither  the  condyles  nor  the 
lower  end  of  the  Khaft  are  fracture<l,  and  the  jioseible  existence  of  this  com- 
mon form  of  injury  iHcliminateil  from  the  ditferential  diagnosis.  At\er  fully 
determining  tliat  the  condyles  are  unhurt,  the  ole^nmon  process  must  l» 
sought  for,  in  i\  position  on  a  line  approximately  halfway  between  the  coii- 
ilylcfl.  The  varying  length  of  the  inner  condyle  makes  only  a  slight  differ- 
ence in  this  rcHpect- 

Below  the  internal  condyle,  n  depression  may  be  felt  through  the  musclea. 
Below  the  external  condyle,  on  the  other  hand,  the  surgeon  should  feel  the 
fourth  important  landnuirk — the  head  of  the  radius — which  may  be  made  to 
rotate  by  turning  the  hand.  The  radial  head  it*  the  most  difficult  of  the 
landmarks  to  discover,  but  almost  ahva}'?  can  be  identifieil  by  making  firm 
pa>ssure,  and  b}'  rotating  the  forearm  back  and  forth  so  as  to  cause  the  head 
to  revolve  under  the  tingere. 

By  comparison  with  the  sound  arm,  it  will  not  be  difficult  to  settle  the 
question  of  whether  there  has  occurred  any  forwanl  or  lateral  displaeeraeut 
of  this  bone.  With  the  arm  flexed,  the  olecranon  should  be  on  a  line  with 
the  posterior  surfaces  of  the  humeral  comlvlw,  and,  as  already  stated,  halt- 
way  Detwecn  them.  A  forward  or  Iwiekwan!  displacement  of  this  bony  mint 
at  oiK^*  nrrestft  the  notice  of  the  surgeon,  showing  that  he  has  to  deal  with  a 
dislocation  or  a  fracture. 
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Dislocation  op  the  Heap  of  the  Radius  Forward. — Causes. — ^Falls  upon 
the  elbow  occaaionally  drive  the  head  of  the  radius,  bv  direct  violence,  into  a 
position  in  front  of  the  joint,  and  falls  upon  the  hand  have  been  said  to  cause 
the  same  injury.  A  radius  has  been  known  to  be  displaced  forward  at  its 
upper  end,  simply  by  liftinff  a  rather  feeble  child  by  one  hand  from  the  floor. 

Symptoms. — In  this  accident  the  head  of  the  radius  is  found  upon  the  front 
of  the liumerus,  where  its  presence  is  certainly  proved  by  making  rotation 
of  the  forearm  while  pressing  with  the  thumb  over  the  misplaced  bone* 

Fig.  659. 


Forward  dliloeatioD  of  th«  head  of  tho  radlat ;  foroftrm  snpinat«d  and  extoDded. 

Pressure  in  front  of  the  external  condyle  discovers  the  vacuity  from  which 
the  bone  has  departed.  The  forearm  commonly  is  somewhat  pronated,  but 
may  lie  between  pronation  and  supination,  and  may  even  be  occasionally 
supinated.  Some  flexion  usually  exists,  which  can  be  increased  to  a  right 
angle  only.  There  is  usually  some  pain  and  resistance  when  the  limb  is 
completely  extended.  The  sudden  locking  of  the  bones  which  prevents  the 
flexion  beyond  a  right  angle,  occurs  at  the  moment  when  the  head  of  the 
radius  strikes  the  front  of  the  humerus.  It  is  quite  characteristic,  and  differs 
entirely  from  mere  muscular  resistance.  The  constant  tension  of  the  biceps 
muscle  is  the  force  maintaining  the  forward  position,  and  the  greatest  obstacle 
to  successfully  retaining  the  bone  when  reduced. 

Prognosis. — I  have  myself  had  no  difficulty  in  the  reduction  of  these  cases. 
Sir  Astley  CJooper  reported  two  failures  in  recent  cases  of  his  own,  and  some 
in  the  practice  of  other  surgeons.  Malgaigne,  out  of  twenty-five  cases, 
found  six  in  which  the  diagnosis  was  not  made  until  too  late;  eight  in  which 
reduction  was  successful;  and  eleven  in  which  it  failed.  Hamilton  mot  with 
three  cases  in  which  reduction  had  not  been  effected,  and  three  in  which, 
through  mistaken  diagnosis,  no  attempt  at  reduction  had  been  made.  One 
which  had  been  treated  by  a  member  of  the  Sweet  family  of  "  natural  bone- 
tetters,"  was  a  complete  failure. 

It  will  therefore  be  seen  that  the  surgeon  can  be  by  no  means  confident  of 
success,  even  with  the  most  faithful  and  careful  efforts. 

Treatment — In  many  cases  simple  extension  upon  the  forearm,  with  pres- 
6ure  of  the  thumb  upon  the  head  of  the  radius,  will  effect  reduction.  This 
Hamilton  believes  to  be  more  successful  when  it  is  made  in  the  direction  in 
which  the  limb  is  found  to  point,  that  is,  in  a  semiflexed  position.  After  re- 
daction, the  limb  must  be  maintained  in  a  flexed  position  for  several  weeks,  so 
as  to  secure  a  reasouabljr  firm  union  of  the  capsule.  The  arm  should  be  placed 
in  a  sling,  and  the  patient  directed  never  to  lift  the  forearm  so  as  to  bring 
the  biceps  into  a  state  of  tension,  as  this  would  tend  to  draw  the  bone  from 
its  place.  An  angular  splint  at  the  back  or  front  of  the  arm,  is  of  use  to  assist 
iu  retaining  the  bones.  After  a  few  weeks,  cautious,  passive  movements 
should  be  begun  to  prevent  too  much  stiftening  of  the  elbow.  The  luxation 
is  one  easily  reproduced  for  a  long  period  afterward,  on  account  of  tho  con- 
formation of  the  articulating  surfaces.  It  is  easily  seen,  therefore,  that  the 
difllocation,  if  found  to  exist,  may  be  only  a  reproduction  of  one  which  has 
VOL.  in. — 43 
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before  been  Bucccssfully  reduectl,  and  that  therefore  no  blame  can  attach  to 
the  surgeon  in  case  permanent  deformity  reeiilta  from  the  after  treatment  not 
having  been  properly  carried  out  by  the  patient. 

Dislocation  of  the  IIead  of  the  Radius  Backward. — This  accident  is 
nither  rare. 

Causes, — Direct  blows  upon  the  front  and  u]tper  end  of  the  bone,  and  falls 
by  which  a  similar  impulse  is  given  to  it,  as  when  a  person  falln  ujton  his 
hand,  are  the  usual  causes  of  the  injury. 

Sj/mptoms, — The  head  of  the  bont;,  lus  in  forward  hixations,  can  be  detected 
in  the  position  indicated  by  the  de8crii)tion  of  the  injury,  that  is,  back  of  its 
normal  place  upon  the  external  condyle,  while  ovur  and  in  front  of  the  latter, 
a  vacancy  exist**,  cauaeil  by  the  disappeanxnce  of  the  radial  head  from  its 
articular  facet. 

The  forearm,  as  in  other  dislocations  of  the  elbow.  Is  slightly  flexed.  It  w 
said  to  incline  to  the  prone  poftition,aud  is  bent  more  outward  than  natural, 
on  account  of  tlic  upward  slipping  of  the  radius,  thus  shortening  the  radial 
side.     Flexion  and  extension,  a^*  well  a*  supination,  are  very  limited. 

TreatvieuL — The  opiuioits  of  authors  are  somewhat  at  variance  as  to  the 
best  means  of  ri^'ducitii^  this  luxation,  and  in  fact  it  is  not  strictly  necesaai^' 
to  pursue  a  uniform  method.  The  followinfi^  plan  will  accomplirfh  the  re- 
duction afi  well  aa  an}'  that  can  bo  devised:  Let  an  assistant  seize  the  wrist 
and  make  traction,  at  the  same  time  supnnating  the  member  strongl}',  while 
the  surgeon  with  hi^  thumbs  and  tingerii  presues  the  bone  into  pooition. 

Dislocation  of  the  Head  of  the  Radius  Outward. — ^Tt  is  doubtful  whether 
this  dislocation  ever  occurs  primarily,  or  whether  it  is  always  secondary  to 
the  anterior  or  posterior  form.  The  method  of  reduction  \a  by  making  ex- 
tension upon  the  forearm  as  before,  and  tlien  pressing  the  bone  toward  its 
place. 

Dislocations  of  the  Upper  End  of  the  Ulna. — It  is  denied  by  some  thtt 
an  anterior  dislocjition  of  the  ulna  can  ever  occur  without  fracture  of  the 
oleciunon,  but  one  or  two  cases  are  recorded  which  seem  veritable. 

Extreme  violence  must  be  supposed  to  cause  this  injurj',  and  the  destruction 
of  the  ligaments  is  necessarily  such  that  the  bones  may  lie  in  almost  any 
position.  Practically,  dislocations  of  the  i^na  occnr  in  three  directions,  viz., 
oackward,  inwanl,  and  outward. 

Ati  to  whether  the  ulna  alone  can  be  displaced  backward,  there  ia  a  good 
deal  of  contradictory  testimony.  The  weight  of  evidence  seems  to  show  that 
in  rare  instances  this  has  occurred,  leaving  the  head  of  the  radius  still  secure 
upon  the  external  condyle.  The  treatment  is  in  all  details  the  same  as  when 
both  l>0De8  are  displaced. 

Dislocations  of  the  Radius  and  Ulna  Backward. — ^The  most  frequent 
cause  of  this  accident  is  found  in  falls  upon  the  hand. 

Si/mptoms. — Both  radius  and  ulna  are  found  back  of  the  lower  end  of  the 
humerus,  so  far  aa  to  allow  the  coronoid  pnx'ess  of  the  ulna  to  be  hcjoked  be- 
hind the  condyles,  and  to  rest  in  the  olecranon  fossa,  being  drawn  upward  bj 
the  tension  of  the  triceps  muscle.  The  elbow  is  l>ent  at  an  obtuse  angle.  The 
anterior  and  lateral  ligaments  are  more  or  less  torn,  but  the  posteri<^r  iiart  of 
the  ca{Mule  is  intact.  The  hrnchialis  anticus  and  biceps  muscles  arc  often 
lacerated.  The  median  nerve  is  often  compressed,  as  sliown  by  the  numb- 
ness below.  Tlic  ulnar  nerve  also  is  s<imetiraes  a^bcted.  As  to  whether  the 
Iiand  is  pronated  or  supinated,  authors  make  very  contradictory  st^itementa. 
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Fronation  is  certainly  more  usual.  There  is  little  mobility,  the  bones  being 
locked  by  the  tt-nsioii  of  the  muscles  ftiul  of  the  HtraineJ  ligamenU.  The 
lower  end  of  the  hunienm  can  be  felt  in  the  bend  of  the  ellK>w,  and  the  Iiead 
,of  the  ntdius  and  olecranon  behind  their  natural  position  as  regards  the 
humeral  eondylej*. 

The  ditferentiial  diagnosis  of  this  hixation  ought  not  to  be  difficult,  but  it 
has  caused  many  mistakes  even  in  the  hands  <>f  experieni'e<l  surgeons. 

From  fraeturea  of  the  condyles  wherein  the  same  backward  pmJL'ction  of 
the  olecranon  may  occur,  this  variety  of  luxation  may  be  known  hy  the  fact 
that  the  condyles  are  seen  or  felt  not  to  have  gone  back  with  the  bones  of  the 
forearm,  as  well  as  by  the  absence  of  either  crepitus  or  increaiied  mobility. 
Autesthetics  may  properly  be  employed  in  cases  of  obscure  injury  nhout  the 
elbow,  in  order  that  a  certainty  of  diagnosis  may  be  arrived  at,  wliich  will 
enable  the  practitioner  to  treat  the  case  intelligently,  and  to  avoid  future 
blame  for  the  imperfect  results  which  occur,  especially  in  fractures.  Reduc- 
tion is  also  eiwier  with  the  aid  of  ether  than  without  it. 

Fracture  of  the  coronoid  process  of  the  ulna,  with  backward  displacement 
of  both  bones,  is  in  fact  a  r<i&\  dislocation  complicated  with  fi-aeture  of  the 
anterior  border  of  the  joint.  The  symptoms  are  tbe  same,  except  as  regarda 
the  presence  of  crepitus,  and  this  is  not  always  discernible;  but  the  treatment 
differs  in  that  special  measures  are  requiretl  to  prevent  the  bone  from  slipping 
backward  again  as  soon  as  reduced.  This  occurrence  is  of  itself  diai^ostic 
of  fracture  of  the  coronoid,  and  should  be  carefiilly  looked  for,  and  tlie  fact 
determined  as  to  whether  or  not  there  is  a  tendency  to  redisplacement. 

lYeatment. — Several  methods  of  reduction  are  sui^cessfuUy  practised.  It  is 
sometimes  sufficient  to  over-extend  and  then  suddetdy  flex  the  arnt  wliile 
keeping  up  a  moderate  degree  of  traction,  as  shown  in  the  annexeil  illustrar 
tiou  (Fig.  560;.     The  ol(fer  surgeons  usually  reduced  this  dislocation  with 

Fig.  66U. 


lUdnettoo  of  b&ekwtrd  dlilMttioii  of  rUlni  ud  hIda. 

the  patient  in  a  sitting  posture,  by  means  of  the  knee  In  the  elbow,  as  described 
by  Sir  Astley  CoojH'r.  As  this  would  not  be  judicious  when  aneesthetics  are 
used,  this  method  is  best  nullified  so  as  to  admit  of  keeping  the  patient  in  a 
Jifirizontal  ixmition.  What  is  desired  is  to  place  the  elbow  at  a  right  angle 
across  some  fulcrum  by  which  to  pry  or  litt  the  coronoid  ouf  or  back  from 
Ijehind  the  articular  nurface  of  the  humerus,  at  the  same  time  that  extension 
is  made  upon  tiie  tbrcann. 

Dorwcy,  instead  of  placing  the  knee  in  the  bend  of  the  elbow,  had  the  wrist 
and  forearm  held  by  an  assistant,  while  he  interlocked  his  fingers  above  the 
elbow  and  drew  the  humerus  strongly  backward.  Skey  employed  extension 
with  the  arm  straight.  Listen  overcjime  musculur  rcHistance  by  means  of 
counter-extension  against  tlie  strapula  and  backward  traction  on  the  forearm. 
Hamilton  uses  the  knee,  as  directed  by  Cooper. 

A  raodifieation  of  this  ujcthod  consists  m  placing  the  patient  in  a  hori- 
zontal ];K)«ition,  and  making  exttiusion  with  the  foot  in  the  bend  oi  the  elboWt 
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the  surgeon  being  seated  at  the  patient's  sound  side,  and  placine  his 
across  tna  patient's  breast,  Ansesthe^ia  may  be  employed  with  advantage 
The  foot,  placed  as  above  directed,  sfr\eii  for  counter-extension  against  the 
force  of  the  traction  exerted  bj'  the  hands  grasping  the  forearm,  and  also 
as  a  sort  of  fulcrum,  just  as  when  the  knee  is  used  in  the  »*anie  way. 

Aneiait  Dislocations. — Unreduced  dislocations  of  tlie  elUivv  become  hope- 
les-^  sooner  than  those  of  the  shoulder.  A  large  number  become  almost  irre- 
ducible in  six  weeks.  Even  after  this  time,  however,  they  should  not  l>c 
given  up  without  trial.  At\er  nine  weeks  I  have  succeeded  in  efiectiui; 
restoration  of  a  luxated  elbow  by  the  use  of  Jan^is's  adjuster,  combined  with 
subcutaneous  section  of  the  lateral  ligaments  under  antiseptic  precautions. 

This  resource  I  consider  an  extremely  valuable  one,  and  one  also  which  is 
nearly  harmless,  if  care  be  obeervetl,  in  passing  the  tenotome,  not  to  injure  the 
ulnar  nerve  where  it  crosses  close  to  the  internal  lateral  ligament ;  with  no 
possible  harm,  great  assistance  may  be  rendered  bv  dividing:  the  ten<iou  of 
the  triceps.  Forced  flexion  and  other  movements  also  assist  m  breaking  up 
adhesions. 


Dislocation  of  the  Radius  axd  Ulna  Outward. — Lateral  di8l< 
the  elbow-joint  are  usually  incomplete,  though  in  t*ome  very  severe  inj 
both  boncH  of  the  forearm  are  completely  luxated,  and  may  be  found  lying: 
n|fon  the  side  of  the  humerus,  producing  great  deformity.  Wlien  the  lion^ 
are  thrown  toward  the  radial  side,  or  outward,  the  study  of  the  landmarks 
shows  the  olecranon  to  be  removed  too  far  from  the  inner,  and  to  be  placed 
t<x)  near  the  external  condyle. 

The  radius  is  also  thrust  too  far  outwaiti,  and  the  ouplike  cavity  of  it* 
licad  can  be  felt  with  the  fingers  through  the  int4?gument.  The  arm  is  some- 
what flexed,  because  the  olecranon,  being  carried  away  from  its  fossa,  strikes 
the  back  of  the  external  condyle,  and  prevents  full  extension. 

The  inner  condyle  is  too  ^ii-ominent,  ai»d  the  depression  in  front  of  it  more 
nuirked  than  usual.  The  diagnosis  from  Iracture  nmst  rest  mainly  ujxm  the 
absence  of  crepitus,  and  upon  the  immobility  of  the  various  bony  parts, 

1)ISL0CAT10N  OF  BoTB  B0NE8  Inwari). — Very  few  cases  of  this  kind  liave 
been  recorded.  The  head  of  the  ulna  rests  in  the  hollow  between  the  internal 
condyle  and  the  trochlear  eminence  of  the  humerus.  The  deformi^'  is  not 
conspicuous,  and  this  dislocation  is  often  overlooked  on  account  of  the  loug, 
projecting  internal  condyle  conicjiling  by  its  prominence  the  misplaced  ulufl. 

Careful  study  of  the  four  landmarks  at  once  shows  the  same  condition  of 
affairs  as  that  already  dt-Hcribcd  in  the  outward  form,  only  reversing  the  direo 
tions  there  named.     The  olecranon  is  much  too  near  the  inner  condyle. 

Treatment. — Extension  of  the  forearm  is  made  by  assistants,  while  the 
surgeon  presses  uj>on  the  bones  in  order  to  coajit  them.  The  reiluctiou  13 
easy,  aud  little  tendency  is  foimd  to  the  reproduction  of  the  luxation. 

Dislocation  OF  tub  Radius  and  Uina  in  Oppositk  Directions.— Diftl<x«- 
tion  of  the  raduis  forward  and  of  the  ulna  backwartl,  is  an  injury  of  which 
at  least  four  or  five  c^i^es  liave  been  recorded.  Tniction  and  pressun?  upon 
the  ends  of  the  bones  should  be  employed,  as  has  been  directed  for  each  luxa- 
tion.   One  or  both  bones  may  in  this  maimer  be  inxluced. 

Compound  Dislocations  at  tur  Elbow. — These  are  grave  and  sometii 
fatal  injuries.    More  conservative  treatm<?nt  is,  however,  justifiable  here 
in  the  ankle-joint  or  knee,  because  the  danger  to  life  is  less.     Prompt  clowire 
of  the  external  wound,  with  full  antiseptic  treatment,  may  even  secure  a  iwo* 
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Tery  witbout  ancLylositi,  but  this  must  always  bo  exceptional.  Amputation 
is  rseldoia  or  uevor  i-Jilled  tor  in  tlu'tio  cases^  but  jirimary  cxcir^ion  of  tlic  joint 
Avill  ottcu  be  tlie  beat  courwi\  Tbis  must  defK?nd  ojkou  tbe  amount  of  injury 
wbicb  bus  been  done  to  tbe  bony  strut-tui'es,  to  a  greut  extent,  but  tiomewbat 
on  the  extent  of  laceration  of  the  soft  parts  as  welL 


Dislocations  at  the  "Wrist, 


Dlslocatios  of  tite  Carpcb. — Tlic  older  surgeons  considered  this  accident 
extremely  common  ;  but  modern  investigations  of  the  fractureij  at  the  lower 
end  of  the  niAliut*,  have  shown  di^looution  to  be  muoh  let^s  frequent  tlian  was 
once  supposed.    These  luxations  occur  either  backward  or  forward. 

The  baA^kiranl  ilisioetition  is  pro4iuced  by  violent  tlexing  of  the  hand,  or 
by  blows  or  falla  ou  the  back  of  the  hand  while  it  is  thus  flexed.    The  carpus 

Pig.  561. 
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Bftflkvftrd  dicIocatioB  of  earpu. 


is  forced  upward  and  backward  upon  the  nulius  and  ulna,  while  tlie  latter 
make  u  large  prominence  in  front  of  the  wrist.  Fracture  of  the  rim  of  the 
joint  orten  arctinipanit«  this  injury.  The  chief  danger  in  diagnosis  is  in 
confounding  this  luxation  wiUi  fracture  of  the  lower  end  of  the  i-adius. 
The  mobility  of  the  styloid  process,  even  if  crepitus  be  wanting,  will  usually 

Fig.  562. 


Fonrard  dlAloMCloii  of  earpu. 


make  the  differential  diagnosii*  absolute.  AVTiere  the  radius  is  broken  ob- 
liquely, so  as  to  Icuvc  ihe  styloid  process  attachetl  to  the  shaft,  the  dia(rnf>»i8 
must  rest  hirgx*ly  upon  the  jirescnce  of  crepitus. 

Tlie  fortcurd  dislocutiou  presents  a  gi"eat  prominence  of  the  Ix^nes  of  the 
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foreafni  belniul  tlic  wrist,  and  rowenihloH  in  ^encnil  cansation  and  pathology 
the  last-njentioned  luxation,  except  as  to  the  direction  of  tlie  disvplaeement, 

Dislooationpi  at  the  wrist  are  i*educed  without  great  dit!iculty  l>y  making 
traction  upon  the  hand  and  pressing  the  bonea  tx>wiuil  their  placet*  with  the 
thumbs  and  lingers.  As  in  other  joints,  compound  di.^Iocutions  should  he 
treateil  antisepticully.  Excieioii,  rather  than  amputation,  aliould  be  preferred 
in  these  cases. 

Dislocations  op  the  Lower  Extremity  op  the  Ulna. — Luxations  occur  in 
which  the  lower  end  of  tlie  uliui  is  thrtiwn  decided!}'  forward  or  backward 
without  the  radius  participating  iu  the  displacement.  The  causes  in  the  tew 
cases  cited  seem  to  have  been  various,  including  falls,  muscular  action  alone, 
and,  in  several  cases,  simple  exteni^ion,  as  by  lifting  the  weight  of  the  body 
by  the  hands.  The  iibro-cartila£:e  is  ruptured,  and  the  extremity  of  the 
bone  is  thrown  in  front  of  or  bchitjd  the  nidius,  as  the  c:ise  may  be,  making 
cither  the  forward  or  the  backward  luxation.  The  treatment  consists  simply 
in  pressing  tlio  bones  into  place,  in  the  forward  form  su{)inating  the  baoav 
and  in  the  backward  prouating  it,  to  assist  the  replacement. 

It  is  said  by  Moore,  of  Rochester,  tliat  the  Htylold  process  of  the  ulna 
sometimes  becomes  engageil  under  the  annular  ligament,  bo  as  to  resist  the 
reduction.  He  advises  strongly  to  flex  the  hand,  and  abduct  it  also  toward 
the  radial  side,  in  order  to  unlock  the  styloid  process.  If  it  camiot  be  st> 
disentangled  in  cases  where  it  is  hehl  in  this  way,  a  careful  section  of  the 
border  of  the  ligament  with  a  tenotome,  and  under  full  antiseptic  precao- 
tions,  will  be  justifiable. 

This  injury  verj'  commonly  is  accomitanied  by  fracture.  The  disnlacoraent 
of  the  fragments*  may  prevent  reduction  in  such  cases,  and  if  the  deforniity 
appear  slight,  it  may  be  neglected,  esjK'cially  iu  eaHCS  of  impaction,  wherein 
it  seems  important  not  to  disl(Mlgc  the  bone.  If  the  defonuity  l>e  very  great, 
then  the  risk  must  bo  taken  of  disUxlging  the  impaction..  Anterior  and 
posterior  splints,  with  suitable  compresses,  may  be  used  to  retain  the  bone 
tor  several  wtN:;k8  after  reduction. 

DisLocATross  BETWEEN  THE  BoxES  OF  THE  CARPTP.^These  are  rare,  oWnit, 
and  mcagerly  describcnl.  Undoubted  cases  of  dislocation  of  a  single  boit^ 
]iave,  however,  occurred.  When  found  in  time,  such  cases  are  to  be  treated 
by  direct  pressure,  and  such  position  of  the  hand  as  experiment  shows  to 
favor  retention.  Compresses  and  splints  to  maintain  immobility  are  requiait^ 
in  the  at\er-treatment. 


Dislocations  of  the  Hand. 


d 


Dislocations  of  the  Metacarpal  Bones. — The  metacarpal  bones  are  not 
otleu  dislocated,  that  of  the  thumb  being  the  only  luxation  at  all  freqnent, 
and  this  oiJy  relatively  so,  as  all  forms  are  rare.  The  metacar^>al  bone  of  the 
thumb  may  be  displaced  either  forwanl  or  backward  from  xtn  articulatiug 
Kurtace  on  the  trapezium. 

In  the  backward  form  of  dislocation,  the  cause  seems  to  have  been  extrenw 
flexion,  or  the  infliction  of  blows  upon  the  extremity  of  tlie  tliumb,  driving 
it  back  while  flexed. 

Reduction  should  be  effected  by  extension  upon  the  thumb,  combining  thi< 
with  direct  pressure  u{X)n  the  bone  itself  in  £he  direction  of  ita  articular 
surface. 

In  forward  dislocation,  the  thumb  will  be  found  to  present  a  vacuit}'  at  the 
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place  of  the  joint,  and  a  prominence  in  front.  It  is  bent  backward,  and  can- 
not be  brought  over  to  the  little  iin^i  r.  Ke(leution  in  said  by  Cooper  to  Ije 
mort?  difficult  than  in  tlie  lust  lVn*ni.  It  tihould  be  attempted  in  the  same 
maimer,  except  tlmt  the  thumb  may  be  brought  over  towanl  the  palm,  to 
relax  the  powerful  flexor  muscles.  The  traction  should  be  long  continued 
and  persistent. 

Recourse  may  be  had  to  the  tenotome  in  milking  section  ol"  the  lateral  liga- 
mentH,  but  no  uivision  of  the  tendons  is  advisable  or  beneficial. 

Dislocations  oi'  the  Metacarpal  Bones  of  the  Fingers. — These  are 
Ue^ually  produced  by  blows  given  witli  the  clenehed  fint,  and  the  displace- 
ment is  only  piirfuil.  AMiethcr  in  a  backwaixl  or  forward  direction,  the  reduc- 
tion is  accomplL^hed  by  making  strong  extension  on  the  atlected  linger,  and 
by  pressing  upon  the  pi-omineuce  caused  by  the  head  of  the  bone. 

Dislocations  of  the  Phalanges  of  the  Thumb  and  Finoers. — The  usual 
direction  of  these  displacements  ih  backward,  but  forward  luxations  also 
occur.  It  is,  in  sonic  instances,  surprisingly  difficult  to  reduce  dislocations 
of  these  small  joint.-*,  one  difficulty 

evidently  lying  in  the  fact  that  the  Fig.  563. 

shortness  of  the  fim^crs  does  not 
funiisli  sufficient  lioltl  and  levei^ago 
for  mani[»ulation  and  ti-action. 
There  is,  however,  some  difi'ercnce 
of  opinion  as  to  the  main  cause  of 
this  rtitliculty  of  reiluction.  It 
may  be  partlj*  explained  as  follows: 
the  proximal  pluuaux  of  the  thumb, 
for  example,  fxnng  displaced  back- 
ward, the  sharp  aiilcnor  ritlge  of  the  base  of  the  phalanx  rests  just  behind 
the  terniinal  eiiluigmiciil  of  the  extremity  of  the  metacarjnd,  held  tirmly  in 
this  position  by  the  tightly*  strained,  lateral  ligaments.  Extension  tends  only 
to  put  these  ligaments  more  violently'  upon  the  stretch,  unless  proper  manipu- 
lations are  employed  to  release  the  boue.  Wlicn  in  a  Hemiflexe<l  position, 
extenHion  tends  only  to  draw  tlie  member  more  nearly  straight,  ami  hence 
only  in<;reiises  the  resintance,  as  the  pbiilanx  conies  more  nearly  into  a  lijie 
with  the  metacarpal  bone.  But  the  stning  lateml  Ht;aments,  acting  as  a 
fulcrum,  increase  the  pressure  of  the  t^vo  bones,  whieL  thus  become  more 
and  more  firmly  locked.  Ilenee  the  dislocation  cannot  yield  to  an}'  amount 
of  extension,  unless  it  be  a[iiilied  in  a  suitalile  direction. 

Considerable  force  nmst  Do  employed,  in  whatever  ilirection  it  be  made, 
and  to  obtaiu  this,  a  clove-LLtch,  Jarvis's  adjuster,  the  ''  Indiaij  puzzle,"  and 

Fig.  564. 


Fonrard  UUloeatioa  or  ae«oad  pbftlanz  of  tng^t. 


Bedaetioo  of  bftekwtrd  dUloratloo  or  flmt  pbAUnx  with  cloTft-hlUb. 


other  appliances,  are  called  into  use.  It  is  to  be  remembered  that  too  great 
force  may  cause  a  stripping  of  the  skin  from  the  thumb  or  tinger,  wliile  using 
any  of  the  mechaniral  aids  in  traction. 

In  attempting  reduction,  the  first  etfort^  may  be  made  by  grasping  the 
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member,  and  making  exteneion  in  a  ptraigbt  positioEi.  Some  cmaes  are  reaclDj 
reduced  bj  tLU  ^iiuple  means.  Failing  iu  thid,  exteotfiaD  msj  be  tri^  iu 
the  flexed  ]xlt^itiou^  and  by  tbe  aid  of  to  and  £ro  movements  or  rocking 
the  joint. 

A  hand  may  be  attached  to  tbe  mem1>er  br  a  clovc^Litcfa  if  mare  force  ii] 
desired,  and  auj  amount  of  additional  power  of  traction  tbas  obtained.  After 
the  tieraes  have  been  aomewhat  stretched,  the  effort  may  again  be  made  to 
poah  the  two  bonea  into  appoaitioiL  For  thk,  the  right-angled  positum 
the  most  &vorable,  as  it  prarenlB,  to  some  extent,  the  lodging  of  the  ' 
npan  each  other. 

If  this  &il,  the  opponte  manceiivre  of  forcibly  gtraighteaing  the 
mar  be  resorted  to ;  or  strong  backward  flexion  even  may  be  attempted,  ia! 
which  position  traction  in  a  reversed  direction  may  be  applied,  the  thamk 
or  flng^or  being  at  the  same  time  brought  slowly  aroaod  to  a  straight  |*o$itioaij 

W£en  all  other  methods  fail,  ^ubc-utaneoas  divisioQ  of  the  lateral  nj 
spoQ  ODe  or  both  aides,  with  perha^«  eection  of  the  flexor  brevia 
under  antiseptic  precaution:!,  is  justitable,  and  rather  than  leave  the 
mity,  the  eorgeon  should  adopt  this  opetation,  which  is  warranted  by  both' 
reaaoo  and  experience. 


Dislocations  or  m  Hir. 

The  opiniooa  and  pmctice  of  sui^geoos  in  respect  to  diskxatioiiB  of  the  .. 
have  undergone  great  changes  during  the  past  few  years,  in  oofH«qoeoce 
investipitions  connected   with  the  subject  of  reductictt  by  uauipnbir 
Tbeee  mvestigatioDa  have  been  carried  on  chiefly  by  Profa»tIr  Iltiin-  J.  I 
low,  of  Boaton,  who  has  ooartii'ousl  v  allowed  the  use  of  aeverul  ^HM^^trai 
fivm  his  excellent  monoj^aph  on  the  gabjed.'    It  will  not  W'  \ 

re  aadgned  to  the  subject  in  this  work,  to  give  an  elaborate    ^         .  >n 
various  conflictine  opinions  which  in  times  past  have  been  pnt  forth 
eminent  writers;  but  it  is  safe  to  assert  that,  at  the  present  time,  the  h\f^ 
authorities  in  the  profession  are  agreed,  in  tbe  main,  as  to  the  truth  of 
atatemcnta  which  are  about  to  be  made. 


Ajutovt  of  the  HiPsjoiyr. — There  are  two  prind]^ 
oooiera  upon  a  dislocated  hip-^int  the  cfaanctenstie  fiaftiw  ty  whSA 
acx^ident  is  recognized,  and  which  also  ootistitiite  the  chief  obetacSes  to  nsi\ 
tkn.  Hwee  agents  ai^  first,  the  vntQin  portion  of  the  cananlar  "^ 
and,  aeooodly,  me  obturator  inlefWM  noscle  and  tcodoo.  Tbe  other  mi 
aniToandio^  the  hip  have  a  certain  infloenoe,  bat  experiineafta  Aam  thaf 
when  tb^  all  are  cot  ai^^ay^  with  the  exoepdoo  of  the  ootmatoriuimma,  the 
chanwienfltic  fieaturea  of  the  dislocation  etill  remun,  and  the  difficulties  of 
radactioo  are  aot  removed. 

The  ofl^VMlsr  U^ajmetU — aridng  from  the  circomierence  of  the  aoetabolom 
and  part*  adjaecnt — is  iDBerted  near  the  jimetiaa  of  the  neck  of  the  femnr 
with  the  trodianter.  It  is,  therefore,  a  tnbolar  atmctonre,  conpfete  in  he  qrtiw 
cucomieRDoe,  but  veiy  modi  thicker  at  certain  expoaed  i<>ints  than  at  othera. 
As  Ihib  noat  frequent  teodeocy  to  dislocation  wocud  aaturaily  be  apii^ard,the 
anperior  part  of  thia  fibrcMn  tube  is  always  thidccr  aod  stan^er  thui  the  part 
bekrw.  Other  paits  are  ako  greatly  thickened  for  certain  pnipoaee  of  eecontj. 
From  the  antenor  eaperior  spinous  proocaa  of  the  ilium,  and  h%>m  the  bone 
beknr  as  fiv  aa  the  border  of  the  aoetabnlum,  arises  a  maaa  of 


DISLOCATION'S   OF  THE   UIP. 


681 


iBsue,  eoiwtituting  a  great  thickoning  of  the  capsule  at  that  point.  Tliis 
|)Owertul  band  terminates  very  abruptly  ia  in">nt,  where  its  bc^rcler  stands 
out  almost  a**  if  it  were  a  »*epnrate  ligament.  1*he  iiosterior  bonier  is  nuieh 
less  diritinet,  unless  it  \te  defined  l)y  cutting  into  its  siiltstanee  witli  a  8oalpel 
for  pnrjKwea  of  demonstration.  Instead  ot  tenninating  by  an  abrupt  line,  it 
loses  it-self  imi>ereeptibly  in  the  thick,  strong  t^uhatance  of  the  pupK^rior  and 
posterior  portion  of  the  cai>6ular  ligament.  Tlic  strong  band  of  tibree;  thus 
detitje<l,  passes  downward  in  front  of  the  netk  and  hea<l  t>f  the  femur,  toward 
thf  trtM-lmntor  major,  near  to  which  it  shows  a  tendenc}*  to  divide  into  two 
branches — an  intenial  and  an  external  termination.  The  former  is  inserted 
into  the  anterior  and  sujterior  j^wta  of  the  trochanter;  the  latter,  passing 
more  directly  downward,  is  inserted  into  the  bone  nearer  the  lesser  trochanter. 
The  spiice  l»etween  these  branches  is  usually  not  absolutely  void,  but  tilled 
by  a  thinner  iiart  of  the  band.  Still,  when  the  whole  ligament  h  laid  bnrc, 
and  when  its  borders  have  bt-en  <lefined  with  the  knife,  it  may  be  8n]»]«>;etl  to 
bear  a  likeness  to  an  niverted  letter  Yi  ^^^^^^  accordingly,  fix)m  this  vague 
resemblance,  hiw  lieen  called  by  Professor  Bigelow  the  "  Y  '  ligament;  a  name 
which,  on  account  of  its  common  acceptation,  it  is  convenient  to  retain.  Thia 
Imnd  has  also  been  describe<l  by  other  anatomist**  and  surgeons.  It  has  been 
ternial  the  "  ilio-femoral  ligament,"  and  sometimes  **Bert5n  s  ligament."  It 
is  a  portion  of  tlie  cajwular  wall,  of  great  thickness,  often  a  quarter  of  an  inch 
or  more. 


Fig.  565. 


F]g.  566. 


The  Y  tlKtmeat.    (Bigelow.) 


ShovlBg  rRlaUoai  of  the  obtflntw  Intorsas  mnicl«  to  Ih* 
lilp-JoloC.    (Blffdow.) 


It  is  usual  to  describe  four  regular  dislocations  of  the  hip-joint,  two  of 
which  are  backward  and  two  forward.  In  all  of  these  tlie  Y  ligament  i*emains 
untorn,  whatever  laceration  may  be  produced  in  the  rest  of  the  cafisule.  By 
it«  tension  this  ligament  determines  the  characteristic  position  of  the  various 
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fomis  of  dislocation,  such  as  flexion,  inversion,  cversion,  adduction,  or  aMac- 
tion  of  the  limb. 

The  obturator  intemns  muscle  hai*  an  iniiiortant  relation  to  the  pathology,  an( 
alrto  to  the  treatment  of  a  certain  elasa  ot  dislocations.     Thi»  muscle,  from  it 
ongiii  in  the  obturator  membrane  and  Uniy  bonlcrs  of  the  foramen,  withini 
the  pelvis,  converges  its  fibres  into  a  teudou»  wLich  jiasses  to  the  leafier  sciatic 
notch  and  winds  around  a  trochlear  surface,  to  be  inserted  into  the  digital 
fossa  on  the  great  trochanter  of  the  femur.     The  |>osition  of  this  muscle  and, 
ligament  is  such  in  n»lation  to  the  dinplacefl  head  of  the  thigh-bone,  in  certaiu^ 
cases  of  backward  dislocation,  that  sjiccial  niunurnvrett,  which  will  licreattcr 
be  describeii,  must,  under  these  circumstances,  be  employed  before  the  sur- 
geon can  hofie  to  obtain  reduction. 

The  ft)ur  I'egular  dislocations  constitute  those  which  alone  are  commonly 
met  with,  but  in  a  few  rare  cases  the  Y  ligament  is  so  nearly  sundered  by 
the  severity  of  the  accident,  that  the  limb  ceases  to  fall  into  it^;  uorrual  char-, 
acteristic  positions,  and  assunjes  various  accidental  and  irregular  postureey' 
hereafter  to  be  noticed. 

The  tendency  of  surgical  opinion  at  the  present  time  is  to  look  open  the 
uutoru  portions  of  the  capsular  ligament  as  constituting  Uie  chief  source  of 
resistance  to  reduction,  and  to  attach  far  less  importance  than  formerly  to 
the  more  yielding  and  elu:?tic  resistance  made  by  the  muscles. 


Fig.  5t)7. 


L  Dislocation  upon  the  Dorsum  of  the  Ilium. — This  dislocation  usually 
occurs  as  a  consequence  of  force  driving  the  femur  upwanl  and  bwlvward  at 

a  moment  when  it  is  in  atiexed  and  adducted 
^losition.  Reported  cases  show  that  falls,] 
when  the   thigh    is  flexed   and    the  patient 

J 9^  strikes  upon  tlie  knee,  and  violent  compi 

^^  sion   in   the  same   position,  as  when   heavy 

\   y  bodies  strike  ujx>u  the  back  or  hips  of  a  |»cr- 

f    'w^  sou  who  is  bent  forwaixl,  are  the  usual  causes] 

i-    ^V  of  this  dislocAtion. 

With  the  thigh  in  a  state  of  flexion  and 
adduction,  anv  force  acting  in  the  direction  of 
the  axis  of  the  femur  is  not  received  upon 
the  firm  sup|M)rt  of  the  acetabulum,  as  much 
as  upun  tlie  thin  posterior  wall  of  the  joint- 
tube  and  li^amentum  teres.  Both  ligaments 
are  ruptured,  and  the  head  of  the  femur  slips 
over  the  rim  of  the  cotyloid  ligament,  and; 
glides  hack  and  up  under  the  gluteal  musclea 
upon  the  dorsum  of  the  ilium.  While  the 
hciul  of  the  femur  is  forced  back  of  its  normal 
plane,  it  can  only  reach  this  position  through 
the  rotation  of  the  shaft,  of  the  bone  uiton 
its  axis,  as  the  trodianter  is  held  riijidly 
forwanl  l.>y  the  ilio-femoral  or  y  ligament. 
The  thigli  is,  therefore,  rotated  inwai-d  and 
linuly  held  in  this  position  until  the  dis- 
location is  redu('c<l.  The  head  of  the  bone 
having  gone  backwai*d,  the  knee  is  of  neces- 
sity thrown  forwai'd,  to  some  extent,  by  the 
bony  confornjation  and  by  the  unyieldini;  y , 
ligament.  This  elevation  of  the  knee  is  slight 
DitioMiioD  opoD  the  donoa  uu,  — ouly  a  fcw  degpocs  above  the  normal  plane — 
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but  constantly  present,  and  complete  extension  is  as  impossible  as  outward 
rotation.  When  the  knee  is  forced  downward,  the  jK.'ivi.-*  tilts  backward 
ill  a  corresfKDnding  angle,  so  that,  when  the  patient  is  laid  ii[K>n  a  hard 
mattress,  it  will  uTways  be  found  imjxjt^aible  to  bring  hib  poplitciil  space  and 
loins  upon  the  bed  at  the  tsame  time.  The  limb  is  also  adducted,  and  laid 
across  the  other,  so  that  the  great  toe  of  the  atl'ectc<l  side  points  toward 
the  instep  of  the  opposite  foot.  It  will  be  tbund  impossible  to  evert  or  rotate 
the  limb  in  any  direction,  for  the  tension  of  the  Y  Hgtiment  holds  the  tro- 
chanter so  firmly  against  the  pelvic  bone  that  nothing  short  of  ru[>turing 
its  fibres  or  fracturing  the  femoral  neck  will  allow  the  bone  to  rotate.  In 
examining  suspected  cases  of  this  dislocation,  it  is  to  be  remcmbereil  that 
the  capsules  of  the  ankle  and  knee-joints  in  some  individuals  are  quite  loose, 
and  pennit  the  leg  or  foot  to  rotate  through  some  dctfi^ees,  while  the  thigh 
bone  remains  immovable.  As  already  stated,  the  thit^  cannot  be  abducted, 
nor  even  extended  fully,  save  by  a  difficult  tipping  tlown  of  the  pelvis,  but 
adduction  is  easier,  and  flexion  is  most  easy,  because  these  movements  do  not 
tighten  the  Y  ligftuaeut,  but  relax  its  tension. 

The  thigh,  from  knee-pan  to  ilium,  is  of  course  shortened  b^'  precisely 
the  amount  of  upward  slipping  of  the  head  along  the  pelvic  bone.  Sir 
Astley  Cooper  says  that  tlirce  inches,  in  many  cases,  is  the  measure  of  the 
difference  of  the  two  limbs.  Writei's  give  the  usual  amount  of  shortening 
as  much  less  than  this.  Chelius,  Miller,  and  Malgaignc,  are  of  the  opinion 
that  cases  occur  in  which  no  shortening  is  to  bo  detected.  Such  cases  (mnnot 
be  examples  of  upward,  but  only  of  backward  luxation.  Ilamilton,  whose 
autliority  is  great  in  this  matter,  concludes  that  the  average  of  shortening  is 
not  more  than  one  or  one  and  a  half  inches,  but  concedes  that  occasionally  it 
ma>'  reach  three  inches,  as  Sir  Astley  Cooper  believed. 

The  diagnosis-  of  uftward  and  backward  luxations  of  the  thigh  should  pre- 
sent no  insut>erablc  difficulty  if  full  opportunity  be  allowed  for  investigation. 
For  the  examination,  the  part  should  be  thoroughly  exposed,  and  tlie  patient 
may  be  placed  in  a  variety  of  positions  while  eflbrts  are  made  to  test  the 
mobility  of  the  limb  and  to  obtain  its  measurcments.  The  difi'urential  diag- 
nosis is  not  perplexing  when  the  history  of  the  case  is  known. 

Fracture  of  the  neck  of  the  femur  presents  only  a  |)art  of  the  symptoms  of 
dislocation,  yet  might  be  mistaken  for  it  without  careful  examination. 
Crepitus,  which  woidd  prove  fracture  to  exist,  may  not  be  present,  or,  in 
case  of  impacted  Iracture  in  the  cancellated  structure,  it  may  be  deemed  highly 
essential  not  to  dislodge  the  impaction.  Shortening  usually  occurs  in  fi-ac- 
ture  of  the  neck,  but  not  so  unilormly  nor  to  so  great  a  degree  as  in  upward 
luxation.  The  diagnostic  diHercuco  in  tlie  symptoms  lies  in  the  dinerent 
IHwition  and  mobility  of  the  limb  in  the  two  eases.  No  simple  fracture  of 
the  neck  can  give  the  distinctive  position  and  behavior  of  this  dislocation, 
viz.,  inward  rotation,  flexion,  and  adduction,  with  inabilitj'to  rotate  outwai'd 
or  abduct  the  limb.  On  the  contrary,  the  foot  is  commonly  everted  and  the 
limb  in  full  extension.  The  thigh  can  be  moved  in  all  directions,  with  no 
resistance  other  than  that  caused  by  muscular  opposition  on  account  of  jmin. 
Fractures  of  the  femoral  neck  occur  in  old  person8,asare8ult  of  sudden  falls  or 
missteps — much  slighter  injuries  than  those  required  to  produce  dislocation. 

Displacements  u].K)n  the  doisum  of  the  ilium  o^-cur  fix^uently  as  a  result 
of  hiiMliaeaso.  In  the  great  umjority  of  so-called  H[K}ntaneous  luxations,  the 
real  anatomical  change  consists  in  ahuost  total  destruction  of  both  the  aceta- 
bulum and  the  heud  of  the  femur,  so  that  the  joiut  proper  is  uo  longer  in 
existence.  It  is  scai-cely  proper  to  term  these  cases  of  dislocation.  They  are 
rather  instances  of  upward  and  backward  slipping  of  the  shaft  of  the  boue, 
following  the  destructiou  of  the  Joint  by    uicemtiun.      From   hipHlisease, 
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there  ought  to  be  no  jxjtisible  uiicertuinty  in  distinguishing  the  inuims 
luxation,  by  the  history  and  pyniptoiiie  as  given  above.    I  have  known  c 
however,  in  which  the  displacement  of  hip-ilii*ea6e  in  the  third  stage  oecui 
iu  such  a  fadhiou  as  might  have  led  to  mistake  in  diagnosis,  had  no  inquiir 
been  made  as  to  the  previous  wmndnesa  of  the  limb. 

A  boy  of  scrofulous  diatlie^U  enlL'red  Mercy  Hospital  with  chronic  morixis  cox&nus 
in  the  third  stage,  the  hip  and  ihigh  l>eing  much  ilii^lt'uded  by  a  purulent  accumulAtion, 
but  the  bone  not  yet  having  been  displaced,  nor  the  limb  shortened.  Incision  and 
evacuation  of  the  absce^  with  probable  exsection  of  the  hip  were  advised,  and  the  ope- 
ration was  set  for  the  following  day.  During  the  night,  without  any  external  violeoec, 
and  without  attracting  the  uttention  of  patient  or  attendant,  the  femur  slipped  quietly 
from  its  normal  position,  and  in  the  morning  presented  to  the  house-surgeon  the  usnal 
aspect  of  dislocation  u|)on  the  dorsum  ilii.  Upon  exploring  the  absce-ss,  the  head  of  the 
femur  was  found  to  have  its  upper  side  diseased,  but  its  greater  part  waa  still  covered 
with  cartilage.  It  lay  on  the  dorsum  ilii  as  in  a  dislocation,  having  eecaped  from  lis 
socket  through  an  ulcerate<l  notch  in  the  rim,  of  only  sulBcient  breadth  to  allow  its 
displacement.  The  u|>eraiioD  was  completed  by  exaecting  the  jointi  and  was  followed 
by  a  good  recovery. 

A  case  of  hip^liBease  such  as  that  above  related,  as  clo^ly  simulates  one 
of  traumatic  luxation  a.s  anv  that  occurs,  there  being  no  ejcternal  eiuu^,  and 
the  displaeement  being  euJdeu ;  vet  it  would  ^^eem  unneceeaarT  to  warn  a 
careful  surgeon  a^lust  the  possibility  of  mistaking  the  two  aftections.  were 
it  not  that  a  nuinber  of  ca^«cs  are  on  record  in  which  this  very  luistake  has 
been  made. 

Disloiyjtion  into  the  Sciatic  Notch. — Some  authors  speak  of  a  dislocatioQ 
almost  directly  backward  into  the  sciatic  votch^  but  all  backward  dislocations 
abot^e  the  tendon  of  the  ohtytrator  inta^us^  are  in  reality  but  of  a  single  sjkociea. 
Their  pathology  and  HvniptonjB  are  e(**entially  similar,  and  they  ought  pot  to 
be  separately  described  on  ac^^ount  of  mere  differences  in  degree  of  tdiorten- 
ing,  adduction,  or  inversion  of  the  foot.  Oi  the  other  hand,  dislocations  of 
the  head  of  the  femur  bcioic  the  tendon  of  the  obturator  internuSy  have  lieeo 
sJiown  by  liigelow  to  be  HiXM-ifically  distinct  from  other  b-ackwanl  displace- 
ment^,  in  reference  to  both  pathology  and  treatment,  tiiuce  the  tcndou  cd' this 
tuusele,  l)eing  wound  tightly  in-ros^  the  teinoral  netk  at  it.s  inner  Burlkcc, 
makes  a  peculiar  obstacle  to  redttction.  This  form  of  luxation  will  be  6ej«- 
ralely  considered. 

IVeatmntt  of  Ujncard  and  Backicard  Dislocations, — The  treatment  of  all  the 
backwanl  or  dorsal  luxations  above  the  obturator  tendon,  is  virlUMlly  the 
same.  It  may  be  noted  that,  in  this  particular  dislocati<m,  the  melhoilH  of 
reduction  iti  vogue  in  Cooper's  day  have  pnictically  l)e<x»rae  obtiolete  during 
the  last  <leca<h\  through  the  <Ievelopnient  of  the  nuinipulation  methixl. 

Tlic  revival  lunl  |terfection  of  this  method  of  re<luction  in  hijMii^locations, 
is  an  interesting  illustration  of  the  value  of  exact  pathological  knowledge. 
Re<iuction  by  manipulation  had  been  practise*!  in  a  iiaphazard  way  for  ages, 
without  iiaving  attained  the  requisite  d<^ree  of  perfection,  in  any  tijiecial 
class  of  luxations,  to  8Uperi*ede  the  traction  methiHl.  Its  study  and  its  rules 
of  procedure  were  i*o  purely  em]>irioal  and  so  ot%en  unreliable,  that  no  great 
value  was  attache<l  to  them,  althotigh  in  some  cases  they  were  identical  witli 
the  precise  methods  which  modem  investigation  has  shown  to  be  most  suc> 
ceestiiL 

In  the  hip,  the  basis  of  the  system  is  the  knowle<ige  of  the  Y  ligauient  in 
iti*  relative  fMX-*ition  to  the  head  and  ne^'k  of  the  thigh-l>t^ne,  in  their  sifvem) 
♦situations  atller  dishx^tion.  The  various  flexions,  rtttations,  aUluction?.  or 
adductions  of  the  thigli,  by  which  the  licad  of  the  femur  may  Ih*  nioved 
without  encountering  the  unyielding  reeistauce  of  this  ligament,  or  iuay  be 
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ilueiigaged  from  its  grasp,  constitute  the  details  of  the  metl\o<l.  When  the 
thigh  16  flexed  ufKni  t^o  Uxly,  the  front  half  of  the  cnpeule,  that  is,  the  Y  li^**- 
meut,  is  never  teiiiie.  Li  any  other  position  it  is  tightly  drawn,  and  from  the 
distance  of  its  attachment  from  the  centre  of  motion,  is  not  easily  overcome, 
even  with  the  long  leverage  of  the  femur.  Unless  tlie  thigh  he  flexed,  there- 
fore, enormous  force  is  demanded  before  reduction  becomes  ix»8sible,  but  when 
the  hip  is  bent,  mobility  is  restoi-erl,  and  the  head  slips  ea*sily  into  it^  socket, 
often  with  no  more  traction  than  will  lift  the  weight  of  the  limb. 

As  alre^idy  stated,  this  pn^JccK-;  had  been  oiwvrvcd  many  times,  and  certain 
pnK'edures  for  favoring  it  had  been  described,  but  the  method  had  not  been 
able  to  supplant  the  pulleys,  until  by  the  exhaustive  study  of  Bigelow  it  was 
reduced  to  complete  rules,  and  given  to  the  profession  in  its  present,  perfect 
form. 

The  present  generation  did  not  originate  this  idea.  On  the  contrary,  it  L* 
of  very  gn^t  antiquity. 

Ilippocratos'  says : — 

"In  some"  dislocations  "  the  thiph  ia  reduced  with  no  preparation,  with  slight  exten- 
sion, directed  by  the  hands,  and  with  slight  movement ;  and  in  some  the  reduction  i& 
effected  by  bending  the  limb  at  the  joints  and  making  rotation." 

It  is  not  until  the  year  1676  that  we  find  anything  further  in  this  direc- 
tion, wlien  Richard  W  isemari'  stiid — 

**  If  the  thigh-bone  be  luxated  inward,  and  the  patient  young,  and  of  a  tender  con- 
stitution, it  muy  be  reduced  by  the  hand  of  the  chirurgeon,  viz:  he  must  lay  one  hand 
upon  tlie  thigh,  and  the  other  upon  the  patient's  leg;  and  having;  somewhat  extended 
it  towards  the  Bound  leg,  he  suddenly  must  force  the  knee  up  towards  the  boUy,  and 
press  back  the  head  of  the  femur  into  ita  acetabnlumy  and  it  will  knap  inj  for  there 
is  no  need  of  so  great  extension  in  this  kind  of  luxation.'* 

In  1713,  simi 
from  Wii^eman.-     in  i  <-*;:,  inree  <ii(*i(>caiionrt  oi   me  in|>-joinr  were  ivp 
as  retluced  by  manipulation  by  Daniel  Tunier.*  lie  commenced  by  extending 
the  limb  in  the  old  way,  and  then  directed  a  sudden  flexion. 

"  iSo  soon  as  the  surgeon  perceives  the  bone  moving  out,  let  him  take  his  opportunity, 
giving  orders  to  the  exitinders  below,  suddenly  to  lift  up  the  patient's  thigh  towards  his 
belly,  pressing  with  his  hands  either  tu  the  right  or  lef^,  as  the  situation  of  the  same 
requires,  and  therewitli  force  buck  its  head  towards  the  acetabulum  whereunio  it  will 
.     .     .     .     snap  sometimes  with  a  loud  noise." 

In  1772,  Thomaa  Anderson,  a  surgeon  of  Leith,  Scotland,*  commenced  to 
practise  a  method  of  manipulation  strictly  in  accordance  with  modem  theo- 
ries, and  repented  several  successful  cases.  Anderson,  not  recognizing  the 
action  of  the  lii^ment,  saiil  that  he  became  convinced  that  the  extende^l 
position  was  faulty  bec^UBe  of  the  tciiwiitri  which  it  produced  in  the  mui^der*. 
lie  averred  that  by  bringing  tlie  thigh  to  neaily  a  right  angle  with  the 
trunk,  the  muscles  were  relaxed  and  reduction  made  easy.  ITe  made  the 
ueceAsary  extension  with  the  limb  bent  at  the  hijt-joint.  A<lducting  it,  he 
then  drew  it  with  a  rotary  movt*ment  across  the  op|H>sit4i  limb,  thus  accom- 
plishing reduction  with  very  little  force. 

*  Oonuino  Works.     Sydenham  Swiely's  Translation,  Tol.  il.  p.  643. 
«  Eight  Chirurgical  Treatisw.     Book  VII.  chap.  viiL 

*  SyHtttm  of  Uational  and  Practkal  Sari^ery,  p.  346. 

*  Art  of  Surgery.     LMiuhm,  1742.  vol.  ii.  p.  339. 

*  Medioal  and  Philutiuphic&l  G*:imm«DtAriea.  By  a  flooiety  tu  Edinburgh.  Vol.  ill.  p.  424, 
Loudon,  1775. 


ihir  iilcas  were  advanced  hv  Ricliard  Boulton,  probably  taken 
1.'     In  1742,  tbrec  dinlocationrt  of  the  hi|>-joint  were  ivportcd 
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Pouteau,  whose  works  were  edited  after  his  death  bj  Vidal  (de  Cassid) 
put  on  record  his  opinion  that  the  thigh  ought  to  be  flexed  to  a  right  angi 
during  tlic  time  thut  extension  wua  inude,  and  rotatec)  when  it  wjw  ]>eliev< 
to  be  sutHciently  extended.  This,  he  thouglit,  relaxed  the  oi>p*>t^ing  rauselc 
which,  in  his  day,  were  considered  the  chief  agents  in  resisting  reduction. 

In  1811,  Dr.  Physick'  reduced  a  dislocation  at  the  hip  by  flexing  the  thig 
to  a  right  angle  and  giving  the  limb  a  circular  sweep,  probably  much  aft 
the  manner  of  Iteid,  of  Rochester.     In   1S15,  Nathan  Smith,  of  the  Xei 
ilaven  Me^lical  College,  taught  that  the  thigh  f-hould  be  flexed  back  ui>on  th 
pelvis  and  the  leg  baclc  upon  the  thigh,  and  the  thigh  carried  diagonally  to  th 
opjx>site  side,  whence  it  was  to  be  swept  outw'ard  and  downward,     llo  also 
expressed  the  opinion  that  tlie  pulleys  and  other  mechanical  sources  of  power 
were  not  necessary  in  reducing  dislocations.     This  he  taught  for  many  years, 
but  he  docs  not  seem  to  have  publisheil  his  views.     Uis  son,  Dr.  Nathan  fi 
Smith,  of  Baltimore,  however,  explained   his   fathers   methods,  fully  au 
clearly.'    In  1820,  Dr.  Howe,  of  Boston,  a  pupil  of  Nathan  Smith,  advt^catfl 
similar  methods  and  used  them  in  his  practice.* 

In  the  early  half  of  this  century  more  than  a  dozen  diflereut  surgeons  i 
various  parts  of  the  world  rej>orted  successes  by  analogous  methods-  Yet  tl 
literature  of  the  subject  was  in  a  veiT  confused  and  disjointed  condition,  an 
attracted  little  attention  at  largo  in  the  profession. 

In  1851,  Dr.  AV.  W.  Reid,  ol  Rochester,  described  three  cases  of  dislocatic 
of  the  head  of  the  femur  upon  the  dorsum  of  the  ilium,  and  accompanied  b 
paper  with  so  accurate;  a  description  of  his  method  that  other  surgeons  wei 
able  to  repeat  the  manipulation.  This  paper  attracted  ffreat  atteotion,  an 
many  of  the  profession  assumed  that  Dr.  Reid  was  the  inventor  of  tl 
metliod,  so  that  by  some  it  was  termed  "  Reid's  method." 

About  this  time,  Prof.  Bigelow,  of  Boston,  commenced  a  course  of  invest 
gatiou  which  was  pursued  through  a  series  of  years,  by  the  aid  of  carefi 
dissections  and  exj>eriments  upon  the  cadaver.  In  1869  he  jAiblislieil  Lis 
work  "The  Mei'hanisra  of  Dieloeations  and  Fractures  of  the  Hip,  with  th| 
Reduction  of  Dislocations  by  the  Flexion  Method.'*  In  this  work  the  wh< 
subject  is  thoroughly  discussed,  including  the  relation  of  the  raechanie-m 
tlie  joint  to  the  movements  of  manipulation.  He  placed  the  wliole  subj« 
in  such  system  and  order  that  the  extension  methods  soon  Wcame  obsolet 
All  the  methods  of  reduction  by  manipulation  are  reducible  to  two,  v 
traction  and  rotation. 

(1)  lyacHon, — In  this  method  the  operator,  with  a  dorsal  dislocation,  gras 
the  lower  part  of  the  leg  in  one  liana,  and  flexes  the  limb  both  at  the  kn 
ami  hip,  nearly  to  a  right  angle,  at  the  same  time  laving  the  other  hao 
upon  the  knee  to  assist  in  the  movement.  The  thigh  is  then  mldncted  an 
shghtly  rotated  inward,  using  the  leverage  of  the  lee  to  make  rotatio 
ThU  important  step,  therefore,  consists  in  carrying;  the  knee  and  the  foot 
ojHiosite  directions — the  knet^  toward  the  sound  limb,  the  toot  away  from 
Thus  the  head  of  the  femur  is  liftwl  out  fn>Tn  behi}id  the  rim  of  the  acetah 
lum,  and  at  the  s;ime  time,  by  the  inward  rotation  of  the  top  of  the  feni 
and  trochanter,  the  Y  ligament  is  eomjiletely  relaxed.  The  situation  is  no' 
favorable  for  easy  i^nluction  by  very  slight  traction,  only  enough  force  l»ein 
in  general  applied  to  raise  the  weight  ot  the  limb,  and  to  lay  tlie  head  of  tb 

1  CEarres  Posthamea  de  Poat6AU.    Parin,  1788. 

'  Dor«ey'«  Surgery,  1813,  toI.  i.  p.  242, 

■  HedicAl  and  Surreal  Memoirs,  by  Nathin  Smith.  M.D..  «dU«d  by  N.  R.  SmUli,  M.D.,  p.  II 
Baltimore,  1831 ;   TransAcUons  of  thu  Now  York  f^l&u*  Medical  Soeiaty,  1866,  p.   169  ; 
tionv  of  the  Ntfw  HampsUirt*  State  Mpdicnl  Society,  1854,  p.  55. 

'  BoBton  Medical  and  Soigioal  Journal,  May,  Ibii), 
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bone  in  its  socket,  to  which  the  previous  manipulations  have  made  the  way 
clear  for  its  entrance.  The  thigh  is  now  directed  nearly  perpendicularly  to 
the  plane  of  the  body,  and  is  laid  somewhat  across  the  sound  limb,  with  the 
foot  drawn  outward,  away  from  the  median  line,  by  the  hand,  which  grasps 
the  ankle.  Let  it  be  remembered  that  however  simple  each  step  of  the  man- 
ipulation may  seem,  it  is  absolutely  essential  to  the  success  of  the  procedure. 
If  with  the  limb  thus  flexed,  adducted,  and  rotated  inward,  gentle  traction 
now  be  made,  the  head  of  the  bone  will  come  into  a  position  directly  over 
the  acetabulum,  and  be  ready  to  glide  into  its  socket.  But  it  is  not  yet  re- 
duced. The  refit  of  the  manipulations  are  as  essential  to  success  as  any  which 
have  preceded  them.  A  false  move  would  throw  the  head  again  upon  the 
ilium,  but  the  right  one  will  replace  it.  To  insure  this,  the  movements  given 
the  limb  are  exactly  the  counterpart  of  those  which  have  preceded  them. 

By  one  rapid  movement  the  surgeon  abducts,  rotates  outward,  and  extends 
the  limb,  or,  in  other  words,  carries  the  knee  outward  and  the  foot  inward, 
and  lays  the  limb  upon  the  bed.  Eeduction  is  accomplished.  The  ease 
with  which  this  takes  place  is  surprisingly  in  contrast  with  the  enormous 
force  required  to  reduce  a  luxated  hip  by  traction  in  the  extended  position. 
Sometimes  more  resistance  is  encountered  than  merely  enough  to  lift  the 
limb,  but  it  is  never  great.  This  difierence  depends  mainly  upon  the  size 
in  the  rent  which  has  been  made  through  the  capsule.  Occasionally  this 
is  BO  small  as  of  itself  to  make  some  resistance  to  the  head  of  the  bone 
in  its  return.  In  that  step  of  the  manipulation,  where  traction  is  required, 
it  may  be  effected  by  the  hand  of  the  surgeon  placed  behind  the  knee, 
drawing  gently  in  the  direction  of  the  axis  of  the  femur,  or  by  giving  the 
limb  a  forcible  jerk  upward  toward  the  ceiling ;  or  the  operator  may  oDtain 
a  still  stronger  pull  upon  it  by  hooking  his  eloow  below  the  knee.  In  case 
the  first  attempt  fails,  the  manipulation  may  be  repeated,  slightly  varying 
the  angles  of  flexion  and  adduction.  The  attempt  maj  be  repeated  several 
times,  and  it  usually  effects  a  reduction  if  persisted  m,  if  not  at  the  first 
attempt 

Where  greater  traction  is  required  in  the  estimation  of  the  surgeon,  greater 
force  may  be  obtained  by  the  following  plan :  Removing  his  shoe,  let  him  place 
his  foot  upon  some  firm  point,  such  as  the  anterior  superior  iliac-spine,  or 
the  pubis,  to  give  opportunity  for  counter-extension,  and  to  steady  the  pelvis 
while  the  traction  is  being  made.  The  steps  of  the  manipulation  are  then 
to  be  taken  precisely  as  before,  except  as  to  the  changed  position  of  the  sur- 
geon in  grasping  the  limb.  Instead  of  relying  upon  his  hands  alone,  the 
operator  may  employ  a  jack-towel  from  the  thigh  around  his  shoulders,  leav- 
ing only  the  twisting  and  other  movements  to  the  hands,  while  the  pull  is 
exerted  by  leaning  backwards.  It  is  only  in  rare  cases  that  anything  more 
than  the  unaided  hands  is  required  in  the  traction  method  of  manipulation. 
Before  resorting  to  more  force,  the  manipulation  should  be  repeated  with 
thoroughness  to  make  certain  that  the  trouble  does  not  lie  in  its  fiiulty  exe- 
cution, rather  than  in  the  need  of  more  powerful  extension. 

Every  pure  dorsal  luxation  could  probably  be  reduced  by  the  simple 
method  first  described,  were  surgeons  not  too  hasty  in  giving  up  the  trial. 
Where  it  does  fail  from  wrong  execution  or  any  cause,  it  is  better  not  to  in- 
crease the  traction  enormously — which  would  be,  in  fact,  a  return  to  the  obso- 
lete methods — but  to  make  use  of  the  other  form  of  manipulation,  the  rotation 
method,  which  will  be  described  presently.  This  will  furnish  power  enough 
to  reduce  the  bone  with  unfailing  certainty. 

Should  it  be  determined  to  employ  more  force  in  traction,  however,  this 
must  be  obtained  without  recourse  to  the  pulleys,  or  any  mechanical  aid  re- 
quiring a  fixed  attachment.    These  prevent  flexion  and  adduction.    A  strip 
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of  wood  may  be  [tfus^ed  beneath  the  calf  of  the  leg,  trausvei-sely,  aad  Leld 
the  bauds  of  two  ast^istaute  uiider  the  surgeon's  direction,  while  he  himse 
grasps  the  knee  and  ankle,  using  the  leg  as  a  crank  bj  which  to  niake  roti 
tiou  of  the  tliigh.  The  limb  is  thus  in  very  complete  and  powerful  coutro 
and  yet  at  perfect  liberty  to  be  submitted  to  the  desired  motions-  With  th 
pulleys,  majiipnlation  is  impossible.  Another  plan  by  which  the  same  eff* 
may  be  secured »  consists  in  placing  the  patient  face  downward  ujwn  a  tab 
with  his  thighs  hanging  at  right  angles  to  his  trunk,  over  the  eda;e,  and  wi,— 
a  folded  (|uilt  laid  under  his  i>elvis.  Seizing  the  ankle  of  the  dislocated  liin 
with  one  hand,  and  placing  the  palm  of  the  other,  or  the  sole  of  his  foot,  i 
the  bend  of  the  knee,  the  surgeon  is  able  to  make  the  usual  flexion,  adda 
tion,  and  extension,  together  with  an  amount  of  traction  equal  to  his  ov 
weight. 

Still  more  power  may  be  obtained  by  means  of  Jarvis's  adjuster,  whi 
l>ermit8  the  manipulations  to  be  made  as  usual,  together  with  any  amoimt 
traction  which  the  surgeon  may  deem  desirable.    This  instrument,  on  accoui 
of  the  movements  which  it  permits,  is  far  superior  to  the  pulleys,  but  as  it 
not  in  the  hanclH  of  many  surgeons  at  the  present  time,  and  will  fretjuciit 
not  be  attainahlc  in  emergencies,  or  in  remote  places,  some  cxtempomry  m 
stitute  ia  needed.    For  this  purpose  it  is  best  not  to  resort  to  extension  i'\ 
a  fixed  point,  but  to  make  an  extemporaneous  adjuster,  by  whirh  the  fo: 
can  be  exerted  in  just  the  needed  directions,  winch  can  be  quickly  change 
as  desired. 

A  bar  of  wood  about  five  feet  in  length — a  bed  slat  will  answer — ia  to 
secured  by  a  notch  or  liole  in  one  extremity  to  a  large  towel  or  sheet 
about   the  j>erineum.     This   famishes   counter-extension    from    the   pelvi; 
Fmni  the  lower  i>art  of  the  thigh,  a  stout  bed-cord,  attached  by  a  clove-hit 
jiasses  to  the  other  extremity  of  the  wooden  bar,  and  is  attached  to  a  sni 
cleat  of  wood*     By  means  of  twisting  the  two  cords,  or,  better  still,  by 
Spanish  windlass,  an  enormous  dega^e  of  traction  may  be  made  uix)n  t 
thigh,  while  at  the  Kuinc  time  the  limb  in  under  complete  control  for  rotati 
or  other  movements.    Care  must  be  taken  in  using  either  the  Jarvis's  or  i 
extemporaneous  adjuster,  that  too  great  force  is  not  exerted  unawares.   Th 
mechanical  aids  are  seldom  ncedc^d  in  the  reduction  of  this  form  of  luxati 
and  the  pulleys  never.     Let  them  be  considered  obsolete  in  the  maiiagem 
of  these  cases. 

The  rotation  method  offers  a  more  certain  and  less  violent  means  of  reda 
ing  hijKlislociitions,  where  the  traction  method  fails.    One  cause  of  dithcul 
in  the  latter,  is  proliably  tlie  small  size  of  the  rent  which  lias  l>eon  made 
the  capsular  envelope,  resisting  the  return  of  the  large  head  of  the  femur  i 
its  socKct.     In  such  cases,  no  manipulation  will  cause  it  to  return  until  t 
rent  has  been  enlarged.    The  idea  of  a  mwhanical  rending  of  the  cape^i 
need  not  appal  the  surgeon.     It  is  an  operation  free  fi'om  danger. 

To  accomplish  this,  the  thli^h  should  be  flexed  until  it  neai'ly  touches 
abdouicn,  when,  the  pelvis  being  steadied  by  an  assistant,  the  knee  is  carri 
forcibly  outwan.l  until  the  thigh,  still  sharply  flexed,  stands  outward  at 
considerable  angle  from  the  body.    ,Tliis  causes  the  neck  of  the  femur 
sweep  laterally  across  the  i>08terior  and  lower  part  of  the  capsule,  t^arinoj 
fibres  and  enlarging  the  rent  made  by  the  head  in  its  exit-     0('i*-asionalTy 
occurs  that  this  manipulation  effects  the  reduction.    Should  this  chant.>e 
occur,  it  will  l»e  discovered,  upon  extending  the  limb  pivparatory  t<;>  u 
attempts.     After  this  mancmivre,  the  traction  method  generally  will  eti 
reduction  with  comparative  ease  by  the  manipulations  alrcmly  describe*!. 

When  it  has  been  successful,  the  limb  no  longer  lies  over  upon  the  oth 
inwardly  rotjited  and  sriliiy  resisting  all  attempts  at  abduction  uud  compl 
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extension,  but  the  popliteal  space  is  down  uprm  the  table,  the  Itrab  is  movable 
ill  all  liirectiotw,  and  the  tocd  turn  outward  in  a  natural  manner.  Graapinjr 
the  toot,  it  is  found  that  rotation  is  ix>Brtible. 

(2)  RnUdion  Mdhot.L — The  metlKnl  above  described  is  pret'emble  to  the 
other  form  of  manipulation,  tcrniotl  by  Bigelow  ^' rotation,"  because  it  eflects 
rLMltU'tion  with  the  Iea**t  possible  injury  to  the  tissues  about  the  joint.  Rota- 
ti<tn  is  more  violent,  but  more  otfective. 

The  modus  oprramit  Is  jis  ffdlnws:  laying  orip  hand  u[K)n  the  knee,  to  guide 
itri  motions,  the  surgeon  gni**ps  the  ankle  with  the  other,  and  flexee  the  leg 
u^wn  the  thio:h,  and  the  thigh  upon  the  abdomen,  as  far  as  possible.  It  w 
•well  to  have  the  f)elvis  steadied  by  the  hands  of  one  or  more  assistants  grasp- 
ing the  alfe  of  the  ilia. 

With  the  lind)  iti  tliia  ix>sition,  let  it  now  be  inverted,  that  is,  rotated  hi- 
wanh  Thin  causes  the  head  of  the  bone  to  ride  well  away  from  the  back 
of  the  ilium,  so  tliat  it  is  unlocked  from  behind  the  acetabulum.  Instead  of 
traction,  as  in  the  last  methwi,  nttation  is  now  ma<le  by  sweeping  the  knee, 
still  kept  well  down  upton  the  bod}',  trunsvei'sely  outward  to  an  angle  of  45*^ 
or  more.  It  sliould  be  carried  outward  in  this  manner  to  a  pf>int  where 
considerable  elastie  resistance  is  felt  to  its  further  progress.  The  Y  hga- 
ment,  by  this  process,  is  converted  into  a  fujcrnni,  to  make  the  head  oi'  the 
femur  puss  inward  toward  tlie  acetnhuhim.  The  last  step  of  the  manipula- 
tion consists  in  a  quick  movement  by  which  the  leg  is  struii^htened  once 
more  in  a  line  with  tlic  bo<ly.  This  is  done  by  hokling  the  Umb  well  ab- 
ducteil,  carrying  the  foot  and  knee  downward  to  full  extension,  and  slightly 
rotating  outward  to  cause  the  liead  of  the  bone  to  be  thrown  inward  to  its 
socket.     The  limb  will  be  seen  t**  be  redueed. 

It  is  imitortaiit  that  the  downward  sweep  at  the  close  of  the  manijailation 
should  bo  fotx'ibly  and  somewhat  suddenly  made,  the  knee  being  held  titroiigly 
out  by  one  hand,  while  the  hand  upon  the  ankle  gives  the  rotary  motion,  the 
whole  being  simultaneous.  There  should  be  no  pause  between  the  outward 
and  the  downward  sweejis,  which  for  clearness  we  have  described  as  separate 
steps.  The  succession  is  instantaneous,  so  that  the  two  steps  consist  in  reality 
of  but  one  b*:)ld  movement,  beginning  with  the  outward  sweep,  and  passing 
so  suddenly  into  the  downwanl,  that  the  knee  is  not  observed  at  any  instant 
to  be  at  a  standstill,  or  "dead  point"  of  motion.  Firm  and  quick  nandliug 
is  essential  to  the  whole  manipulation.  Too  slow  or  too  yielding  a  touch 
will  allow  the  head  of  the  Unie,  at  some  stage  of  the  manipulation  where  it 
is  poise<l  ready  to  re-enter  itti  socket,  to  slip  backward,  instead  of  forwaixl  into 
place. 

To  assist  the  memory,  the  description  of  the  manipulation  may  be  condensed 
into  the  following  terse  directions:  IJft  up;  bend  out;  roll  ouL 

This  is  the  process  of  hij>-reduction  once  known  as  "Reid's  method."  It 
is  very  |>owerful,  and  has  reduce<l  many  ohstiuate  dislocations,  and  some  of 
long  standing. 

According  to  Prof.  Bigelow,  the  manipulation  will  be  more  certainly  suc- 
cessful, if,  at  the  moment  wiien  the  downwai-d  Hwee]>  is  made,  the  limb  is  also 
jerketl  sharply  upward  toward  the  ceiling.  The  traction  principle  would 
thus  be  added  to  tliat  of  the  rotation  method.  Uj-fon  anatomical  grounds  the 
rtK'ommetulation  would  aeem  a  good  one,  but  at  present  it  lacks  the  coniirma- 
tion  of  other  surgeons'  experience. 

The  energy  of  the  rotation  method  is  very  great,  and  it  is  usually  advisa- 
ble to  tirst  attempt  reduction  by  the  milder  traction  method,  reserving  the 
other  for  obstinate  cases.  Some  idea  of  its  jiower  may  he  gained  from  the 
fact  that  it  has  been  known  to  throw  the  hciul  of  the  bone  beyond  its  socket, 
entirely  across  and  through  the  opposite  side  of  the  capsular  ligam*ivvl.j*K*  va 
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to  convert  tbc  injury  into  a  forward  tlif*k>cation.     I  have  repeatedly  seen 
in  experiineutin^  upon  the  cadaver  with  tlie  rotation  method,  but  not  with 
the  traction  manipulation,  and  I  do  not  believe  it  poeeible  with  the  latter. 


Mtobanlim  of  ndneilos  ofdorul  dlalorstton  by  rottiien.    tBlirrlow.) 


n.  Backward  Dislocation  Below  the  Tendon  of  the  Obturator  InternvSw 
— The  dislocation  described  by  Sir  Astley  Cooj»er  as  occurring  directly  back- 
ward into  the  sciatic  notch,  probably  docH  not  exist  as  in  any  way  clearly  dis- 
tinct from  other  backward  diBlocations  in  general.  Among  these  it  is  true 
that  there  are  variations  in  direction  and  in  the  amount  of  displacement,  but 
not  ditierencefi  of  kind.  Their  general  symptom-*  are  aiiki%  and  their  proj»er 
treatment  identical,  an<l  thcv  should  therefore  be  r^^rded  aa  belonging  to» 
single  species  in  any  clinical  clusfification. 

On  the  other  hand,  when  the  head  of  the  l>one  has  passed  below  instead  of 
above  the  tendon  of  the  obturutor  int^rnus,  a  new  relation  of  part*  is  de- 
velo|>ed,  and  new  principles  of  treatment  must  be  invoked,  by  reason  of  certain 
mechanical  olwtadcs  which  have  to  be  i»vcivoine  in  re<iucti(»n.  Tlje^aretlie 
luxations  which  were  formerly  described  as  "^  ischiatic  dislocations/'  and  whith 
were  believed  to  be  mostly  irreducible. 

Qtuses. — It  is  not  certainly  known  from  cliuical  experience  what  particu- 
lar fomi  of  injury  produces  the  dislocation  Ix-low,  rather  than  that  above  the 
ten»lon  of  the  obtunitor.  AVriters  assume  that  the  causes  arc  the  siinieas  xhcve 
whiL-h  caut'c  the  other  backward  fonns  of  luxation,  oxcci't  tliut  the  thigh  ifi 
moit*  fle.\ed  at  the  time  of  the  injury,  and  that  the  diivction  of  the  force  i* 
more  downward,  so  that  the  capsule  gives  way  at  a  innnt  below,  instead  of 
above,  the  tendon  of  the  obturator. 

Si/m piojns,— 'Bigelow  says  that  there  is  extreme  inversion  in  this  luxation, 
and  also  an  unusual  amount  of  adduction,  so  that  the  att'ecteil  thigh  lien  aeroai 
its  fellow  as  high  aa  the  middle  thirfl.  The  limb,  however,  may  not  be  short- 
ened, and  may  even  hang  lower  than  the  other,  when  the  patient  is  in  tbe 
upright  position. 

7V///(o%?/.— As  already  mentioned,  the  hea<l  of  the  femur,  in  tliis  form  of 
luxation,  slips  below  the  obturator  intemus  tendoiL     As  soon  a&  the  thigh  h 
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t)ronght  down 
took  place,  the 
fulcrum  action 
will  now  wind 
iU  socket.     It 
aented  to  every 


Irom  the  bent  or  flexed  pottition  in  whicli  the  difiplacoment 
head  of  the  bone,  taking  an  oi»posite  jM)sition  bv  rwiKon  of  the 
of  the  Y  ligament,  rii^ea  upward  bcliirid  the  \endon,  which 
tightly  around  the  neck  of  the  feiunr  U^woen  the  head  and 
win  be  seen  at  once  what  an  insuperable  obstacle  is  here  pre- 
eflbrt  at  reduction,  unless  some  special  manipulation  can  enable 

Fig.  570. 
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the  head  of  the  bone  to  evade  the  tightlT-<lniwn  tendon,  and  reacli  it^  socket 
without  re-sistance.  More  exact  knowledge  of  the  patliulogy  of  this  particular 
form  of  luxation  has  taught  us  how  to  accompHwh  this,  but  it  is  not  fiiurprisiug 
that  until  rw-ent  years  it  should  have  been  couaidered  by  the  best  surgeons  as 
practically  iri*e*lucil>le. 

Treatme.nt, — Traction  after  Cooper's  method  should  never  be  t'ni[jloye<i  in 
this  dislocation.  When  the  head  and  neck  of  the  femur  aiv  maile  to  advame 
toward  the  acetabulum  by  simple  traction,  tliey  are  at  once  arrested  by  the 
Hrni  band  of  the  tendon  lying  Wtweeu  them  and  their  destination.  No  amount 
of  simple  traction  can  ever  suflice  to  overcome  this  obstacle,  and  yet  with  only 
ilight  force,  the  l)one  being  skilfully  guided,  all  resistance  may  be  avoided, 

id  reduction  may  be  readily  secured. 

Nor  ai'c  tlie  principles  \\\ion  which  this  is  to  be  arcomplished  difficult  to 
underRtand  and  remember,  if  an  accurate  picture  of  the  exact  condition  of 
parts  be  once  fixed  in  the  mind.  Let  the  surgeon  remember,  then,  that  the 
tendon  lies  normally  across  the  back  of  the  joint,  a  little  below  its  level ;  that, 
the  thigh  bcin»r  sharply  flexed,  the  head  of  the  bone  has  burst  its  eveloping 
eapeule  and  shp]>ed  below  the  tendon;  and  that  it  has  gone  up  behind  thu 


692 


INJURIES    OF   THE    JOINTS. 


j»owerful  baiul,  which  now  lies  tightly  stniiig  across  the  upper  part  of  the 
femoral  neck, 

lu  atteraptinff  the  reduction  of  such  a  luxation,  the  sui^eou  should  proceed 
as  follows:  With  the  patient  n|x»n  his  hack,  the  knee  iR  carried  across  the 
opposite  t]ueh  to  a  position  of  extreme  adductiott,  and  from  thence  swept 
upward,  horizontally  toward  the  ahdomen,  until  it  is  believed  that  the  head 
«)f  the  bonu  has  traversed  downward  hclow  tlie  tendon.  Then  the  thigh  is 
raiseil  to  a  vertical  jM>sition,  and  the  lioad  of  the  bone  will  be  unlocked  from 
the  obturator  tvndon,  and  will  lie  simply  in  the  |K)sition  of  a  back^^'ard  dii*lo- 
eatiou.  Any  of  the  methods  ah*eady  ileseribed  for  the  reduction  of  backward 
ilislocations,  will  now  renlace  the  bone  in  its  socket  without  unusual  difficulty. 
Thus  the  traction  methoa  of  manipulation  may  be  tried  (see  page  686),  or  the 
force  of  the  hands  nmy  be  assisted  by  a  bar  passe<l  lieneath  the  bend  of  the 
knee,  or  the  patient  may  be  laid  face  downward  with  his  thighs  hanging  over 
the  edge  of  a  table,  while  the  surgeon  uses  his  hand  or  foot  to  make  traction 
downward.  The  rotation  method  of  manipulation  may  also  be  invoked,  exactly 
a«  in  a  ca^e  of  dislocation  above  the  teuctou. 

Failure  will  sometimes  oecur  in  8]»ite  of  the  best  directed  efforts,  when  the 
head  of  the  femur  has  gone  below  the  tendon,  to  disengage  it  by  anv  manipu- 
lation yet  discovered.  After  a  thorough  trial  of  the  methods  which  have 
iKjen  described,  the  imperative  necesaity  of  obtaining  reduction  will  justify 
the  employment  of  no  less  severe  a  procedure  than  the  rupturing  of  the  ob- 
turator tendon,  in  order  to  restore  tue  bones  to  their  normal  position*  The 
method  of  effecting  this  will  next  be  detailed. 

JUanipuiation  to  Rupture  the  Thulon  of  the  Obturator  Intemus. — Recourse  may 
be  ha<l  to  this  extreme  measure  when  other  menus  have  failed.  The  si^verity 
of  the  injury  inflicted  is  not  great,  and  by  means  of  it,  eases  formerly  ci:iu- 
sidered  hoj»ele8s  may  readily  be  reduced.  On  account  of  the  serious  nature 
of  the  dcfornnty  caused  by  a  permanent  dislocation,  there  would  seem  to  be 
abundant  reason  for  undertaking  even  a  much  more  severe  o[teration,  could 
success  be  attained  by  it.  All  authorities  agree  \n  sanctioning  the  measure 
as  a  last  resort.  Tlie  niani])ulation  consists  nuiinly  in  eircumduction  of  the 
limb  while  in  the  extendetl  i>osition.  Let  the  femur  be  adducted  and  held 
ut  the  same  time  flat  upon  the  table  or  bed,  with  the  thigh  kept  back  at 
extreme  extension.  Now  let  it  be  swept  strongl}'  outwani  against  whatever 
resistance  it  may  encounter,  until  the  tendon  is  believed  to  be  torn  acro66. 
Tn  this  movement,  the  neck  of  the  femur  is  foived  backward  and  upward 
directly  in  oppf>sition  to  the  tense  muscle  and  tendon,  and  must  tear  their 
fibres  asunder  before  it  can  be  pushed  far. 

Older  Methods  ofreducivp  Bachcard  Dislocations  of  the  Hip. — The  obsolete 
inetho<i8  of  re<lucing  luxations  of  the  thigh-bone,  recommenae<i  hy  Sir  Astley 
Cooi>er  and  others,  were  briefly  as  follows : — 

Tne  patient  was  first  freely  bled,  to  induce  a  tendency  to  syncope  and  re- 
laxation, Xuus<»a  was  also  produced  by  antimony,  and  relaxation  further 
favored  by  placing  the  patient  in  hot  baths.  Although  too  much  importance 
was  then  attached  to  muscular  rigidity,  and  too  little  to  ligamentous  resi*- 
tance,  there  can  be  no  doubt  that  the  treatment  p>ui*9ued  tended  greatly  to 
assist  reduetion,  and  miglit  even  now  sometimes  be  calletl  for,  were  we  not  in 
]»oH8ession  of  a  far  more  efficient  means  of  obtaining  relaxation,  in  the  in- 
duction of  antesthesia. 

Tlie  patient  was  next  placed  upon  the  operating  table,  and  decure<l  by  a 
strong  i>erineal  band  passe<i  between  the  tnighs,  and  carrietl  upward  and 
outward  to  some  staple,  ringbolt,  or  otlier  firm  object,  for  counter-extensiou 
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;i4^iiit}t  the  extraoj-diiiarj  power  about  to  be  called  iato  wee  for  extensioti. 
'fo  apply  tlup  exlciisioii,  a  damp  towel  wari  wrapped  al)out  tlie  thigh,  just 
alKJve  the  kneo,  and  souietiiues  over  thid  a  leather  baud  wius  buckled,  about 
which  in  turu  was  placed  the  teniiinal  olove  hitch  of  the  extension  vi^itt* 
Traction  woe  now  made  by  eoinpound  pulleys,  in  the  sliyjlitly  a4ldu*'tt«.l  and 
riexed  puKition  in  which  the  liuib  us  always  found.  While  the  tmetion  wa«  thus 
being  made,  the  surgeon  gave  to  the  thigh  a  rotatory  movement  both  inwanl 
and  outward,  the  leg  being  used,  so  to  speak,  as  a  cmnk,  by  granping  it  near 
the  ankle  while  tlie  knee  watj  tlexed.  After  some  moment,  the  tissues 
usually  yielded  mider  the  enormous  tension  of  the  pulleys.  The  tension  of 
the  untoru  side  of  the  capsule  no  doubt  dragged  the  pelvis  into  a  somewhat 

Fig.  571. 
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more  favorable  position,  some  of  the  resisting  fibres  yielded  or  stretched^  and 
the  head  of  the  femur  grailuully  approarhud  the  noekct,  until  finally  it  rctdo 
over  the  rim  of  the  joint  and  [^napped  :^ud<leiily  into  j»lace.  The  snceess  at- 
tending the  employment  of  the  extending  bands  and  pulleys,  an<l  tlie  fact 
that  for  many  years  they  were  in  general  use,  show  that  tliey  were  not  as 
severe  in  actual  practice  a-s  might  be  stijtpo^Mj  a  priori.  Upon  the  old  livpo- 
thesiei,  that  chicrty  mur^cular  resistance  needed  to  be  overcome,  there  was 
nothing  absnnl  in  the  um?  of  i:^reat  traction  force.  As  to  the  tpiestion  of  ulti- 
mate results,  few  if  any  ivcordetl  eases  am  be  produced  to  show  that  recovery 
vinA  in  anv  way  delaye<.l  by  the  force  applied.  As  to  the  em|)loyment,  there- 
fore, of  Sir  Astlcy  Cooper's  method,  by  a  mcMlem  surgeon,  any  r»ne  will  find 
gtKwl  surgical  authority  for  the  use  of  the  plan,  sliould  he  choose  to  try  it, 
and  no  harm  is  likely  to  result  to  the  patient  froju  the  experiment;  but  my 
4)wn  belief  is  that  it  never  need  be  employed  by  any  one  who  has  mfl^terea 
the  theory  of  manipulatiou. 

Some  uncertainty  attendcil  the  use  of  jKilleys,  their  application  in  the  ex- 
tended position  making  the  y  ligament  very  tense,  and  causing  it  to  exert 
i?ueh  an  enormous  resiiitanee  as  <tften  to  baffle  the  most  skilful  surgeons. 
Sometimes,  by  the  use  of  a  tripod  to  which  the  extension  was  attaeheS  in  a 
position  vertically  above  the  patient's  hips,  much  better  results  were  oi)tahied. 

Jarvl8*s  adjuster  adde<l  etill  anotlier  facility,  for  while  it  was  cajuible  f»f 
funiishing  an  enonnons  amount  of  tractiott,  it  alsej  permitted  tnisy  r«>tation, 
flexion,  and  adduction.  Even  when  not  best  directed,  these  injmipulations 
commonly  assisted  much  in  reduction,  2>artly  l>ecause  tli\j>f  ViwVA  Xa  Vcvsi^fi. 
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iveistiiig  haiuli*,  and  partly  bocause  they  would  often,  by  mere  accident,  bring 
the  joint  into  u  more  favorable  i^io^itiuu  than  that  of  extension. 

Tliii*  adjuster  is  a  luost  admirable  instrument  for  produeini^  extension,  not 
only  in  luxations  of  the  hip,  but  in  all  dislocations,  e8|H**.'iany  ancient  ones. 
Making  its  counter^xtension  from  a  point  near  the  axis  of  motion  of  the 
joint,  it  allows  of  freest  movements  in  all  directions,  and  will,  by  t}iis  eomhi- 
nation  of  muitipulation  and  stmng  extension,  produce  results  which  the 
pulleys  can  never  aooomplii^h.  Unfortunately,  this  a<imirable  instrument  is 
no  longer  manufactun.'d.  the  modem  methotls  of  mauijiulation  having  doM 
away  with  so  many  of  its  iudii*ations. 

Forward  Dislocations. — For\*'ard  disloc^atious  include  under  one  group 
all  tlie  varieties  of  displacement  in  which  the  head  of  the  femur  is  thrown 
into  a  position  anterior  to  a  longitudinal  line  drawn  through  the  ucetabulnm- 
The  general  disiinttions  by  which  these  are  rendenil  a  sejoirate  group  from 
the  wliole  class  of  backward  luxations,  aKise  from  the  anatomical  tact  that 
the  trochanter  major  cannot  participate  in  the  forward  movement  of  the 
hc!ad,just  as  it  cannot  go  back  with  any  of  the  backward  luxations,  and 
for  the  same  reason,  viz.,  the  opposition  of  the  Y  ligament.  The  petition 
of  the  limb  is  therefon*  in  many  respects  the  dii-ect  opposite  of  that  seen  in 
the  backward  gn»up  in  general,  evei-sion  inste&d  of  inversion  being  a  constant 
symptom ;  and  the  movements  for  effecting  retluction  arc  a  more  or  less 
escact  reversal  of  those  which  have  been  already  described. 

Tlie  group  of  fonvard  dislocations  includt^  the  vuiHc  luxations,  or  tboee 
directl\" forward,  and  the  thyroidy  or  those  upon  tne  thyroid  or  obturator 
foramen. 


Grftrnif  Cattsfs^  iS>/m/>'rt;/i,«,  and  TVc^tnutil, — Forward  luxatioos  iisoal^ 
occur  in  uci-ideuts  where  the  force  is  ai»plied  to  the  thigh  in  full  extenmoo, 
as  in  falls  ujKin  the  feet  or  kiice^  with  tne  limb  straight  or  bent  a  little  hack. 
Rarely,  blows  u)»on  the  hip  have  l>een  known  to  cause  this,  as  the}'  have  other 
forms  of  luxation.  Extreme  l»ackwanl  bending  of  the  hip-joint  without  ex- 
ternal violence  Im*  l»een  known  to  produce  a  pubic  dislocation,  as  in  the  caw 
of  Ure,'  when*  the  ac<*idont  iiecurriHl  in  the  act  of  striking  out  in  swimmii^. 
lloro  also  the  limb  lunst  have  been  widely  nbdtuted  at  the  ^aoe  momeAy 
though  the  abducted  ]»osition  more  commonly  causes  the  thyroid  dislocation 
than  the  pubic.  Sudden  sev>aration  of  the  knei^,  as  when  a  crashing  weight 
falls  uj*on  tlie  body,  or  as  when  in  mountiuc  a  horse,  or  stepping  upon  a 
moving  object,  one  f«x>t  is  carrie<l  away  from  tlic  other,  may  cause  thia  iiyory. 

The  lu-ad  of  the  femur  is  driven  through  the  front  of  the  capsule,  inaioflH 
the  Y  liptment,  whose  traction,  assiste<l  by  tliat  of  the  obturator  intemlH 
now  n^Ua  the  shaft  of  the  bone  outward,  and  binds  the  trochanter  against  the 
rim  of  the  acetabulum.    The  limb  will  therefore  be  exteroally  rotated.     It  is 
usually  ab<1ucte<i,  and  in  the  pubic  \-ariety  oommouly  shortaMid ;  in  thyroid 
disloci&tions  it  is  len<rthened. 

The  treatment  of  forward  disW-ations  roquires  a  more  or  lees  complete 
reversal  of  the  manipulatioua  used  in  the  backward  fonna^  It  Turiea  aoaue- 
what  acconliug  to  tlie  difieront  locations  of  the  femoral  head. 

in.  Dwijocatiox  rPO>*  the  Ptbif. — Chusts. — Extreme  extcorion,  oc  a  Uttfc 
tiackward  bc<iding  of  the  thigh  at  the  moment  of  leceivit^a  sodden  biov, 
or  fidling  upon  tEe  feet  or  knees^  has  been  the  caoae  aasigiM  in  moat  of  the 
few  reoordea  caeos  of  pubic  diakiratioD.    It  majr  alao  be  prodooed  bj  a 
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violent  blow  upon  the  back  of  the  tbigh,  near  ita  upper  end.  So  slight  a 
cause  as  a  misstep  has  been  known  to  cause  this  injui*j,  but  is  much  more 
likely  to  cause  fracture  of  the  neck  of  the  femur,  which  ot\en  results  from 
a  slight  fall. 

P/i/Ao^/jyy. — Tlie  pathology  of  the  pubic  variety  of  dislocation  has  already 
been  referred  to  in  the  genertil  descrifttion  of  forward  luxations.  The  position 
of  the  head  of  the  femur  varies  from  a  point  directly  upward,  under  the  Y 
ligament,  to  one  directly  forward  upon  the  body  of  the  pubic  bone.  Between 
these  two  jxiints  it  may  occupy  a  variety  of  situations.  Sometimes  it  ImH^tes 
diagonally  inward  and  upward  under  Poupart's  ligament,  disturbing  more  or 
less  the  vessels  and  nerves,  but  commonly  pushing  them  aside  rather  than 
wounding  them,  and  finding  a  location  over  and  within  the  jielvic  rim  under 
the  external  oblique  and  transversalis  muscles. 

Sf/mpiotn.s\ — The  hea<l  of  the  femur  can  often  l)e  seen  to  form  a  large  tumor 
upon  the  pubis,  or  wherever  it  mav  lie.  Most  frequently  it  rides  in>on  the 
rim  of  the  bone  so  iw  to  be  marketlly  prominent  The  foot  lies  turned  out- 
ward, and  resists  all  attempts  to  give  an  inward  ro- 
tation. As  in  the  backward  fomis  of  hi|)-diHloca- 
tion,  there  is  a  marked  but  not  great  amount  of 
dexion,  which  will  not  yield  to  pressure,  the  only 
etfect  of  pushing  the  knee  downward  beini^  to  cause 
an  upwanl  archmg  of  tJie  luinbar  Rjiine  and  a  tilting 
of  the  pelvis  forward.  Instead  of  being  laid  across 
the  opposite  limb,  the  line  of  the  thigh  diverges  on 
account  of  the  aUluction  of  the  affected  member,  this 
being  a  slightly-murke*!  butconstant  symptom.  Upon 
the  whole,  the  characteristic  feature^i  of  dislocation 
rigidly  maintain  themselves  against  any  efforts  at 
movement,  and  are  resumed  w-lien  the  limb  is  left 
free.  Upon  measurement,  the  limb  is,  hi  most  cases, 
found  to  lie  shortened  one  or  two  inches,  the  excep- 
tions being  in  those  cases  in  which  the  disjtlacement 
is  directly  fonvard  u[>on  the  pubis.  Measurement 
also  shows  that  the  tixx-hanter  major  is  from  half  an 
inch  to  two  and  a  half  inches  nearer  to  the  symphysis 
pubis  upon  the  affected  tban  M\yon  the  other  side. 

A  ditlerefitial  diafjnosis  l>etween  fracture  of  the 
femoral  neck  and  pubic  dislocation  can  always  be 
made,  when  it  is  rcnieml>ered  that  the  outwanl  turn- 
ing of  the  fractured  thigh  is  not  accompanicil  by 
immobility,  under  an  antesthetic,  nor  by  a  tiexo<l  and 
abducted  rKJsition  which  will  not  yield  to  the  hand. 
Tbe  length  of  the  limb  cuii  be  restored  by  making 
traction,  in  a  fracture  of  the  neck,  but  not  in  a  dis- 
location. The  prominent  tumor  formed  by  the  head 
in  its  new  location  will  settle  absolutely  the  differen- 
tial diagnosis. 

Treatment  of  Pubic  Dislocations,  —  Bigelow  recommends  the  following 
plans : — 

(1)  In  the  forward  luxations,  as  in  tliose  backward,  the  new  method  in- 
volves tiie  necessity  of  flexion,  for  the  pur[K>so  of  relaxing  the  Y  ligament; 
but  it  is  to  be  remembered  that  alxluction,  and  not  adduction,  is  the  most 
favorable  position  for  replacement.  Proceed  by  flexing  and  abducting  the 
thigh — carrying  the  knee  up,  and  then  out,  in  other  word?* — and  make  trac- 
tion in  the  direction  of  the  axis  of  the  thigh  bone,  having  an  assistant^  at 
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the  i«anie  moment^  prate  the  head  of  the  bone  downward  aud  outward  towa 
the  OivUibulunu 

A  modiiieatiou  of  this  method,  dometiiDe«£  succe^ful,  \a  as  followu:  Flex 
the  thigh  to  a  right  angle  with  the  body,  and  rotate  the  shaft  of  the  bone 
strongly,  either  inward  or  outward,  so  aa  to  wind  up,  a^  it  were,  the  Y  liga- 
ment u{K»ii  the  femur.  With  the  hand  of  the  Burgef>n,  or  of  an  aneistant, 
jtreseing  strongly  ufK>n  the  head  of  the  bone,  swing  the  limb  downward  to 
Its  blaee. 

(-)  The  surgeon  soata  hinii^elf  at  the  patient's  feet,  placed  one  foot  in  the 
^>erineuin,  makinij  counter-extension  against  tlie  pubu  and  ischium^  and 
rotates  the  limb  mwanl  by  turning  the  fL>ot,  With  his  band,  or  with  a 
towel  anjuud  \n&  ehoalders,  he  makee  strong  traction,  and  while  this  is  kept 
up,  assistants  are  orderml  to  lift  the  i»alientd  KmIv  t^  u  sitting  p'ostuiv. 

(3)  The  patient  is  laid  face  downward,  his  liml^  hang^iug  over  the  ]>added 
eiige  of  a  table  as  heretofore  dt^cribed  in  cuuntvtion  with  the  treatment  of 
backward  luxations,  and  the  knee  or  foot  of  the  surgeon  Is  placed  in  the  pop- 
liteal spa(.*e  to  make  extension,  while  the  flexed  leg  of  the  ^uitieut  serveas  as  a 
crank,  by  which  inward  rotation  is  effected.  Tlie  knee  of  the  affected  side 
is  held  somewhat  away  from  the  other,  for  the  sake  of  abduction. 

(4)  The  patient  is  laid  upon  his  back,  and  the  surgeon,  stooping  over  him 
or  Kneeling  between  his  alAlucted  thighs,  places  the  dislocated  lixob  bo  as  to 
flex  the  knee  over  his  shoulder,  embracing  the  thigh  near  the  pelvis.  A 
large  amotmt  of  traction  can  thus  be  obtained,  and  the  hands  can  proBS  the 
hernl  towards  the  acetabulum. 

(5)  Circumduction  (as  in  backward  disloi'ations)  may  be  iieccesarj  to  enlarge 
the  small  "  button-hole"  ojKniing  in  the  capsule,  before  the  head  t)f  the  femur 
can  be  induced  to  enter  its  socket. 

When,  after  faithful  trial,  this  seems  indicated,  sweep  the  flexed  thigh 
inward,  against  the  fibrous  rcsistanc^e  it  will  encounter,  as  if  intending  to  con- 
vert the  pubic  into  a  dorsal  dislocation  ;  make  strong  enough  traction,  after 
the  circumduction,  to  raise  the  patient's  hi])6  from  the  floor,  so  as  to  make  use 
of  the  weight  of  the  trunk  for  extension.  Increased  power  may  Im?  added 
by  making  counter-extension  with  the  foot  in  the  |.»crineum,  or  on  the  pubis. 
Sometimes  assistance  can  be  rendered  by  drawing  the  thigh  outwani,  by 
means  of  a  band  passed  around  the  iuuer  side  of  the  limb. 

(0)  Tlie  method  of  rottition^  formerly  called  Reid's  method,  varies  from 
that  describeil  as  fitted  for  the  treatment  of  backward  dislocations,  by  a  re- 
versal of  the  movements.  The  limb  is  first  flexed  and  abducted,  then  swept 
around  njM>n  the  alxlomen  witli  the  knee  bent  upon  the  thigh,  the  latter  being 
held  inverted.  The  direction  of  the  sweep  is  toward  the  me<lian  line,  or  opj»o- 
site  to  that  employed  in  the  backwanl  form,  as  already  des<.Tibed.  ^^^hen  the 
knee  has  reached  a  point  immcdiiitely  above  the  acetabulum,  it  ia  brought 
directly  down  to  full  extension,  the  thigh  being  held  evertetl  as  it  comee*. 

Occasionally  this  manipulation  will  convert  a  pubic  into  a  dorsal  dislocft* 
tion^  in  which  case  the  latter  will  have  to  be  reduced  by  the  usual  metboda. 

TV.  Thtroid  Dislocations. — The  th^Toid  dislocation,  the  last  of  tbe  four 
principal  varietiea,  is  that  form  of  forward  displacement  in  which  tbe  head 
of  the  bone  takes  a  downward  as  well  as  an  anterior  direction  from  iu 
sockets 

C<iu3€ji, — Authorities  assisn  as  a  cause  of  this  injury,  violence 
while  the  limb  is  widely  abducted.   Although  it  is  often  asserted  that  a 
upon  the  l)ack,  as  by  a  falling  objcvt  while  tlie  thighs  are  spread,  is  tbe 
cause,  probably  this  dislocation  oecure  most  otteu  in  fi&lling  from  a  b 
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aiid  strikiug  obliquely  upon  the  foot  or  knee,  so  as  to  abdact  the  limb 

forcibly. 

Pathology, — The  lower,  front  wall  of  the  capsule  givee  way,  itd  fibres  beiug 
rather  thin  at  this  jKjiut,  and  the  head  of  the  femur  ctlips  iorward  along  the 
horizontal  ranjus  of  the  pubis  to  the  region  of  tlie  thyroi<l  fonimen,  lying 
sometimes  just  upon  it,  sometitueis  above,  and  isometimes  a  little  below  aud 
behind  this  opening. 


Fig.  573. 


Fig.  574, 


X«rhai9tam  of  dUIocatloQ  into  thjrrolil  forftni«a, 
■howlDc  tb«  Y-tl<r^>neat  Natpendla?  the  troebftoMr, 
Tli«  hcBd  of  th*  boutt  lodged  ia  Ui«  tbyrold  forsiDoa, 
sDil  tb«  trorbftot«r  rettiDf  od  iha  LceUkbaluuL. 
(BtfftWir.) 


Tbyrold  (lliloeatioa. 


The  positions  of  the  head  and  the  trochanter  major,  in  most  casea  of  this 
variety  of  luxation,  are  nearly  in  the  normal  plane,  so  that  the  neck  of  the 
femur  pointii  toward  the  median  line,  and  there  is  little  rotation.  When 
the  dinplat'ement  is  more  nearly  forward,  the  bone  rolls  outward  to  some 
extent,  and  when  most  nearly  downward  there  may  even  be  slight  inversion, 
as  in  backward  dir*location. 

St/mptmHs,—AhdnQt\on  is  a  constant  symptom,  and  ia  more  marked  than 
in  the  pubic  form  of  forward  dislocation.  Tlie  foot,  as  will  be  inferred  from 
what  has  been  wiid  of  the  pathological  anatomy,  does  not  exhibit  a  constant 
tendency  to  either  outward  or  inwartl  version.  Usually  it  points  directly 
forward,  rai^ely  a  little  inwanl  or  outward.  In  whatever  position  it  liea,  it  is 
found  to  be  rigid.  As  in  all  tlic  dislocations  of  the  hip,  there  is  some  flexion, 
which  cannot  be  overcome  except,  seemingly,  by  tilting  the  pelvis.     Thia 


VUTtia  <3f  TSB 


llexKjfi  mtaoanU  to  aboot  thirty-fire  degrett.    The  Vmh  » 
from  batf  «a  mk  to  two  aad  oiw^idlf  indiea. 

7httCM«iM:.--Tlie  mtUK»df  of  radactxM  alnadjdeKrOKd  Ib^ 
of  forwmd  Jiiiinrtiwi  aie  cqoAlljr  applicsbfo  to  tfcjToad  4iiUwnnrfc,  vith 
the  AddHioB  of  the  feUowtng.— 

(1)  The  rotation  faiiteed  of  commeDciDg  with  &bdiKtioci  (F%.  57$),  nd] 

•weeping anwod^aB*       ^»   *  »-^ 


ilpclAOoa. 


for  the  r  oieft'iw  plan  in  pobic 
tiona,  ma  J  be  Bade  in  the 
directkm,  and  with  the 
dueled,  pneiadj  M  IB  donal 
tioiMi     90BM  ffarp&  •Ti^  r.fcfer 
method,  and  clain:  ,aal  sdo* 

oeaft  with  the  abdu<.iivu  Bud  sweef^j 
11^  toward  the  bod j  whidi  ii 
Qfluallj  adrieed. 

(2)  Redoetion  has  oftea 
eff««"teil  h}'  pladii^  the  iiatient  !a^ 
a  eitting  po^totv  with  Lis  kneeaj 
fltnii^ht,  and  a  haaiodc,  roU 
bkankets,  or  other  faroad 
between  the  upn^  part  of  the 
d  acted  tbi^hd.  Tbesac]^eoo_ 
the  two  ankles  or  kneee,  atid  pi 
tbeni  toward  each  other,  tbu.s  pn'- 
ing  the  heaii  iuto  tu  socket  by  tJ 
leverage  of  the  eji tended  tbi^bs. 

In  principle^  many  of  the  meth-] 
ods  which  have  been  deecribed 
anterior  di*lr>oation*  will  be 
to  l)e  identical ;  they  hiivo  h 
Bcnbed  indeiieiideutlyf  for  the 
of  rendering  the  in«tractioa  more  precise  and  intelligible  in  each  insi 

Ancient  3Iethofh. — Although   mostly  obsolete,  Cooper's  methods 
descrijitioUf  lx'<^nisf  ihcy  were  so  recently  in  common  use  in  forward  aa 
ae  in  backwurd  disltxaitiona  of  the  hip.     Briefly,  thev  are  as  follows: — 

(1)  Li  pubic  dijfluccUiotu,  counter<'Xtension  was  obtained  by  means 
Hbeet  pOMMCil  between  the  thighs,  brought  together  on  the  onter  side 
jK?lviA  on  the  injured  side,  and  it*  ends  mode  fast  to  some  firm  enpporc 
nieaiiH  of  a  clove  liitch  over  a  towel  wraf)|»ed  around  the  thigh,  just  above  tbi 
knee,  tnution  was  made  with  the  pulleys, or  Spanish  windlaiSy in  a  direction 
downwunl,  that  in,  with  the  limb  in  extension,  and  a  little  backward,  allow* 
irtg  the  limb,  for  this  purpose,  to  hang  somewhat  over  the  edge  of  the  be( 
or  table. 

(2)  In  (ht/roid  dislocation^^  and  other  forward  and  downward  forms  of  dift 
placement,  reduction  was  effected  by  lavinff  the  patient  horizontally,  and  pesft; 
mg  the  counter-extending  band  about  nis liips  a  little  below  the  crest  of  th« 
ilium, carrying  it  acrow  tnc  body,  back  and  front,  and  attaching  it  to  pome  fino 
SupjK.irl  on  the  Hound  Bide.  Hiih  band  did  not  |iaas  between  the  thigliH,  but8U^ 
n)unded  the  hip.  Next,  a  band  for  making  extension  was  paosed  around  tiitf 
inner  side  of  the  dislocated  thigh,  near  its  upper  extremity,  and  carriK.'d  in  the 
oiipoflito  direction,  outwurd  and  a  little  upwanl.  By  means  of  pulleys  this 
was  tightly  drawn,  with  a  view  of  pulling  the  head  of  the  bone  upward  and 
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outward  to  the  acetabulum,  while  the  surgeon  grasping  the  ankle  made  exten- 
sion, and  used  the  leverage  of  the  leg  and  thigh  to  assist  reduction. 

Various  authors,  as  the  result  ot  experience  or  of  reasoning,  suggested 
modifications  of  the  methods  of  Sir  Astley  Cooper,  some  of  which  added 
greatly  to  the  facility  of  reduction,  and  were,  in  fact,  steps  toward  the 
manipulation  methods.  These  have  been  alluded  to  in  detail  iu  the  historical 
account  of  the  subject.  It  has  not  been  the  design  of  this  article  to  describe 
minutely  all  the  plans  of  treatment  which  have  been,  and  might  now  be,  more 
or  less  useful  in  the  absence  of  modem,  perfected  methods,  but  rather  to  give 
these  methods  in  their  most  improved  forms,  as  practised  at  the  present 
day,  and  the  older  and  obsolete  modes  by  way  of  contrast,  omitting  entirely 
the  description  of  those  intermediate  varieties,  which  were,  indeS,  a  vast 
improvement  upon  preceding  plans,  and  which  served  as  useful  stepping- 
stones  in  the  transition  stage  between  the  old  and  the  new,  but  which,  never- 
theless, may  now  be  said  to  have  survived  their  usefulness. 

Ibregulab  or  Anomalous  Dislocations  of  the  Femur. — In  rare  instances 
the  Y  ligament  becomes  wholly  or  partly  torn,  in  dislocations  of  the  hip-joint, 
so  that  it  does  not  exert  its  usual  traction  upon  the  neck  and  trochanter,  and 
the  limb  does  not  assume  the  characteristic  attitude  as  to  rotation,  flexion,  or 
adduction,  by  which  the  diagnosis  is  ordinarily  made. 

L  Supra-spinous  dislocation  (Bigelow)  is  a  form  in  which  the  outer  branch 
of  the  Y  ligament  is  broken,  and  me  head  of  the  bone  is  lodged  above  the 
anterior  inferior  spinous  process  of  the  ilium,  with  the  neck  lying  across  the 
rim  of  the  pelvis,  and  the  trochanter  turned  backward  so  as  to  rotate  the  shaft 
externally.  Of  course  the  eversion  and  shortening  are  very  great.  There  is 
also  some  abduction,  and  the  limb  as  usual  is  ngidly  fixed,  partly  by  the 
inner,  untom  branch  of  the  ligament,  and  partly  bemuse  the  head  of  the  bone 
is  hooked  over  the  rim  of  the  pelvis. 

Treatinent  should  be  directed  toward  unhooking  the  femoral  neck  from 
the  untom  ^rt  of  the  ligament,  by  sweeping  the  knee  inward  into  the 
adducted  position,  at  the  same  time  rotating  the  femur  outward  until  the 
head  of  the  bone  comes  down  upon  the  dorsum  of  the  ilium,  when  reduction 
may  be  afiected  as  in  other  domil  dislocations, 

II.  Everted  dorsal  dislocations  are  said  by  various  authors  to  have 
occurred.  Ordinarily,  the  backward  forms  of  luxation  are  accompanied  by 
great  inward  rotation,  or  inversion,  on  account  of  the  tension  of  the  untom 
Y  ligament  holding  the  trochanter  forward  as  the  head  of  the  bone  goes 
Imck.  In  the  rare  cases  here  referred  to,  the  trochanter  goes  backwards  with 
the  femoral  head,  and  lies  behind  it.  Such  a  displacement  could  only  occur 
where  there  had  been  free  laceration  of  the  external  branch  of  the  ligament, 
releasing  the  trochanter  from  its  restraint. 

The  treatment  is  not  materiallv  difterent  from  that  of  the  usual  dorsal 
fonn,  except  that  it  must  always  begin  by  flexing,  adducting,  and  inverting 
the  thigh,  before  other  manipulations  are  made. 

m.  Other  rare  forms  occur  in  which  the  Y  ligament  is  completely 
sundered,  together  with  other  portions  of  the  capsule.  The  retaining  bands, 
which  usualfy  give  distinctive  positions  to  the  displaced  bone  in  the  various 
dislocations,  are  wholly  broken  away  in  these  cases,  and  no  definite  charac- 
teristics can  be  assigned  them.  Luxations  of  this  kind  are  very  rarely  seen. 
Their  treatment  should  be  mostly  by  traction  in  whatever  direction  the  limb 
most  easily  assumes,  and  with  whatever  manipulation  each  case  calls  for. 


TOO  t^JTRIES   or  THE  JOVSTS.  ^^M 

There  will  be  mach  vunation  in  these  respects,  according  to  the  Tar^ioa 
mechanism  of  the  several  injaries.  | 

DifLOCATioxs  OF  THE  Hip  COMPLICATED  BT  Fracttbk. — Fractoree  OiLHH 
shaft  of  the  ft^mur,  accompanving  any  form  of  dUlooation,  greatly  embiri^^| 
the  process  of  redaction,  as  thej  deprive  ns  of  the  leverage  of  the  shaft  Ifl 
manipulation.  Tmt-tiou,  however,  may  he  emplojed  eiHcacioosly,  and  in 
geveml  directions,  unless  the  fnictare  be  In  cioee  proximity  to  the  joiutl 
AVith  the  pubic  disLx<atioD,  direct  preesure  upon  the  bone  aaeist«  much  id 
reductioD.  A  probability  of  eoccesB  aU^id^i  patient  trials  even  in  these  dsSM 
cult  caaes.  Should,  however,  all  efforts  fail*  the  alternative  is  presented  eithefl 
of  leaving  the  luxation  uuredueed  until  union  has  occurred,  and  then  tn^ating 
the  case  as  one  of  ancient  dislocation,  or  of  making  a  Babcut&neoos  fiectioS 
of  the  onter  side  of  the  y  li^ment  with  the  tenotome,  in  accordance  witH 
the  practice  recommended  in  dislocations  of  the  elbow  and  other  joiutu 
rather  than  leave  the  bone  unreduced.  Under  antiseptics,  the  operation  is  nd 
more  dan&;erou8  than  the  i^ame  amount  of  injur)*  to  the  soft  parts  by  simnM 
tearing.  1  have  trequently  divi<led  in  this  manner  the  re^i^ting  bands  oHl 
dlalocations  of  other  joint?,  and  have  thas  accomplished  reduction  whidMH 
imposBible  by  ordinary  means,  without  canning  the  slightest  uniavonible  rs 
action,  and  without  ever  seeing  bad  results  follow.  For  dividing  the  y  11^ 
ment  at  its  meet  resisting  part,  the  tenotome  should  be  entered  over  Di 
prominence  of  the  tro^'hanter,  carrying  it  deeply  inward  and  giving  it  a  curves 
sweep  from  before  l>ackwani,  so  as  to  graze  the  upfter  margin  of  the  bone. 

Instead  of  section  of  the  ligament,  an  incision  may  be  made  below  th^ 
trochanter,  down  to  the  bone  on  its  outer  side,  and  the  shal^  may  then  b 
seized  with  lion-jawed  forceps,  while  aaiistants  hold  the  limb  vertically  am 
make  strong  extension,  and  so  manipulated  as  to  e6ect  reduction ;  after  which 
proror  extension  for  the  fracture,  an<l  proper  dressings  for  the  wound,  may  U 
apimoil  as  usual.  In  spite  of  their  seventy,  these  measures,  in  my  opinioi^ 
arv  warranted  by  the  extremity  of  the  case, 

VoLOTARY  Dislocations  of  the  Hip. — Of  late  year9,  several  persons  wit) 
abnonnally  lax  joints  have  excited  the  iiiterei^t  of  physicians  and  medict 
students,  by  their  extrai»nlinary  |M>wer  of  changing  the  sliape  of  their  j 
so  as  to  make  them  appear  the  seat  of  dislocation.  Tliese  are  cases 
irenital  j»e«.*uliarity,  in  which  several  members  of  tJie  same  family  are 
larly  constituted.  One  man  in  Chicago  has  so  cultivated  his  lower 
placing  the  bones,  that  he  can  at  will  produce  iH?arly  perfect  ciis" 
most  of  the  synovial  joints.  His  joints  have  always  been  very  mo 
and  by  cultivating  the  action  of  certain  muscles  he  has  attained  the  powci 
of  slippinir  the  articulatnig  surfaces  of  such  joints  as  the  hip  and  knee,  ii 
any  dire«'tion  at  will.  This  laxity  of  his  joint-capsnles  doe«  not  in  any  waj 
interfere  with  his  bodily  strength  or  power  of  limb.  He  is.,  on  the  oo«itrary,a 
man  of  great  physical  strenrai,  and  of  unosual  skill  in  gymnasdc  feats  r» 
quiring  steadiness  and  preciaion. 

Anciest  Dislocations  of  tde  Hip. — It  was  the  opinion  of  Sir  Astlq 
Cooper  tl&at  the  sh<»uIder-joint  became  so  fixed  in  three  months  after  diflloc» 
tion,  and  the  hif^KJoint  in  eight  weeks,  that  it  was  in  most  cases  ixnpmdeol 
to  make  any  powerful  attempt  at  reduction  after  those  periods.  I  oelicvo^ 
however,  that  reduction  can  nearly  always  be  accomplished  even  after  n 
longer  tinu.*.  Much  caution  and  lutience,  and  a  certain  degree  of  boldnea8| 
where  experience  has  shown  that  we  may  proeeed  aa^ly,  are  recininite  in  tha 
httkdliug  of  dkose  cases.    On  the  one  hand,  greater  fbice  and  gr^^ater  ^ieru^O; 
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cnce  arc  requisite  tban  iii  recent  dislocations,  and,  on  the  other,  it  must  be 
remembered  that  there  is  daDgor^  fTOm  the  adhesion  of  the  head  of  the  bone 
ill  its  new  location,  of  rupturmg  important  vessels  or  other  organs  in  using 
great  force. 

My  own  practice,  iu  moat  difficult  cases  of  ancient  dislocation,  is  to  make 
a  sulx-utaneous,  antis^eptic  diviision  of  the  more  or  less  resisting  ligamentous 
ti!=(sue!i,  using  the  instruiuents  and  plan  of  ojn'mtion  commouly  em]>loye<l  in 
tenotomy.  Of  couive,  the  tenotonif  mIiouKI  never  be  employed  until  ufter  u 
thorough  trial  of  tlie  more  common  nietliods. 

This  mode  of  operative  interference  has  not  been  indispntubly  proved  to 
1)0  the  best  for  obtaining  reduction  tn  dislocations  of  any  of  the  lurijer  joints, 
since  the  literature  of  surgery  does  not  furnisli  actual  statistics  sumrient  for 
the  i»uriK*se.  I  believe  it  to  be  justifiable,  however,  iu  the  case  of  almost 
every  joint  iu  the  body,  as  a  common-sense  deduction  from  what  is  known 
of  the  pathology  of  dislocations.  Should  there  be  any  difference,  it  would  lie 
in  the  case  of  the  larger  joints,  such  as  the  hip,  knee,  and  ankle,  where  the 
lighting  up  of  suppurative  synovitis  might  lead  to  fatal  results.  Without 
antiseptics,  such  an  operation  upon  any  of  the  larger  joints  should  not  for  a 
moment  be  thought  of. 


Dislocations  of  the  Patella. 

Outward  Dislocation  of  the  Patella. — Causes, — This  luxation  is  occa- 
sioned either  by  external  force,  or  by  muscular  action  exerted  in  peculiar  con- 
ditions. The  putellii  nvdy  also  be  displace<l  laterally,  as  a  seriuence  of  caric^s  of 
the  condyles  of  the  femur,  when  the  disease  destroys  the  riugc  which  retains 
the  p>atella  on  one  or  the  other  side. 

Symptoms, — If  the  dislocation  be  complete,  the  ]tn(ella  will  be  found  lying 
ou  the  outer  slope  of  the  contlyle,  with  its  inner  border  forwards ;  but  if  in- 
conjplele,  the  Form  tjf  the  urticiilar  sm-fuces  is  such  that  the  patella  will  be 
tilted  Bomewhat  edgewise,  with  its  outer  border  projectiutj  fnrwanl.  The 
knee  is  slightly  l»ent,  and  immovable,  and  the  jmtella  may  l>e  fult  in  its  new 
position.  The  pain  is  generally  prettv  severe.  After  I'eduction,  the  disloca- 
tion is  liable  to  be  reproducini  from  slight  causes. 

TreatmeiiU — In  onler  Xo  effect  reduction,  it  is  l)e«t  first  to  relax  the  quadri- 
ceps extensor  by  flexing  the  thigh  on  the  Ixxly,  and  extending  the  leg  on  the 
thigh.  Wlien  this  is  done,  the  bone  ciin  usually  be  replaced  by  lateral 
pressure  of  tbe  tlmnibs.  If  reduction  prove  difficult,  it  will  be  necessary  to 
antesthetize  the  patient,  and  then  to  dislodge  the  patella  by  vigorous  flexion 
and  extension  ot  tbe  knee,  and  afterwai-ds  proceed  again  as  before. 

Inward  Dislocation  op  the  Patella. — Causes, — This  accident  generally 
resnltj<  from  extenml  force  applied  directly  to  the  outer  margin  of  the 
patella. 

S}jfnptoms  and  Treatmrni, — These  are  the  same  as  in  the  outward  disloca- 
tion, except  that  the  direction  of  the  displacement,  and  that  of  the  pressure 
required  tor  reduction,  are  reversed. 

Dislocation  of  the  Patella  on  its  Axis. — In  a  few  rare  cases,  the  patella 
is  completely  overturned,  presenting  its  ix>8terior  surface  forward.  In  other 
instances  it  stops  half-way,  one  margin  being  sunk  in  the  outer  condyloid 
fossa,  while  the  other  stands  sbarfilv  forward,  presenting  a  prominence  be- 
neath the  skin  which  <'aunot  be  mistaketj.  In  a  case  of  comjdete  overturning, 
the  sharp  margin  of  the  articular  surface,  jireseutiug  outward,  can  be  felt  and 


I 


702 


INJURIES  OF   TUB  JOl^'TS, 


reailily  difttiuguished  from  tlio  more  rounded  surface  of  the  patella  id  lu 
proper  ftosition. 

TreatmcnL — In  case  of  partial  dislocation  of  the  jwitella  upon  its  axia,  m 
that  tlie  bone  stands  upon  one  edge,  the  jtatient,  after  being  an»;Athetized  to 
relax  the  quadriceps,  should  be  placed  with  the  leg  ui  full  extension,  and 
efforts  made  to  effect  reduction  with  the  hands.  lu  case  of  failure,  the  knet? 
ehnuld  be  forcibly  bent  and  suddenly  straightened,  in  order  to  loosen  the  bone 
from  its  impaction  between  the  condyles,  und  then  efforts  should  be  re]K:.uted 
to  bring  it  into  proper  jK)6ition.  If  the  head  of  a  key,  or  some  smooth  ob- 
ject, be  pressed  in  against  the  lower  edge,  while  the  hand  pushes  forcibly  in  the 
opposite  direction  against  the  projecting  upper  border,  considerable  advantage 
sometimes  will  be  gained.  In  case  of  complete  dislocation,  reduction  may  be 
accomplij^hed  upon  the  same  principles.  Ascertain  the  direction  of  the  torsion 
by  examining  tlie  two  edges  of  the  ftatella,  with  the  knee  fully  extended  and 
the  thigh  somewhat  raised,  so  as  to  relax  the  quadriceps.  Then,  by  grasj«ing 
and  pushing  one  or  other,  or  both,  side-s  of  the  bone,  as  before,  it  may  com- 
monly be  replaced  ivithout  much  trouble. 

Should  these  manipulations  prove  unsuccessful,  the  surgeon  would  be 
justified  in  seizing  the  bone  in  the  jaws  of  a  pair  of  sharp-toothed  forcef»8  (like 
lion-jawed  fori-eps,  but  more  slender-toothal),  and  by  the  aid  of  these  tam- 
ing over  the  patella.  Careful  antiseptic  precautions  must  be  ob8er%'ed  in  this 
operation,  since  there  is  great  liability  for  the  |>oints  of  one  or  more  of  tlie 
teeth  of  the  forcei«  to  enter  the  cavity  of  the  cupsule.  Some  authors  recom- 
mend that  the  ligamentum  patellre  should  l>e  divided,  and  also  the  insertion 
of  the  extensor  tendon,  in  order  to  facilitate  the  reduction  in  difficult  cases. 
The  operation  has  not  met  with  much  favor  on  account  of  the  risk  of  sup 
purative  synovitis  to  which  it  subjects  the  patient.  One  ease  is  recorded  ui 
which  this  occurre<l  and  prove<l  fatal.  Dr,  J.  B.  Eoberte,  iu  liis  notes  to 
liryaut  s  Surgery,  advocates  the  operation. 
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Considerine  the  great  exposurc  of  the  knee  to  blows  and  other  forma  o: 
violence,  its  (li^locations  are  quite  rare ;  in  the  vast  majority  of  caw^,  the 
thigh  or  the  leg  will  be  fractured  before  the  knee  will  yield.  This  immunity 
is  not  due  to  any  peculiarity  of  the  bony  conformation,  as  in  the  case  of  the 
vertcbne,  where  fracture  must  nearly  always  take  plac^  before  the  bones  caii 
l>e  disjointed,  but  to  the  uncommon  size  of  the  articulation  and  to  its  powerful 
ligaments.  The  existence  of  the  crucial  ligaments  in  the  interior  of  the  joint, 
and  the  great  thickcaiug  of  the  capsule  w^iich  at  each  side  forms  the  lateral 
ligament,  are  the  most  important  factors  iu  resisting  displacement.  In  de- 
scribing dislocations,  we  speak  of  tlie  lower  bone  as  the  one  luxated.  The 
tibia  may  then  be  dislocated  ujion  tlie  femur,  Q\\h(iv  backward^  forvyxrd^  inward^ 
or  oniu:ard. 


i 


Backward  Dislocation  of  the  Tibia, — Causes, — ^Direct  violence  in  the 
region  of  the  knee  is  the  usual  cause  of  this  injury, 

Stfinpfinnif, — The  ln'ud  <>f  the  tibia  is  found,  upon  examination,  to  be  driven 
back  toward  the  poiditeal  epace,  where  it  may  be  felt  by  the  hand.  In  front, 
there  is  a  corresponding  vacuity,  and  a  depression  immwliately  below  the 
patella,  on  either  side  of  the  ligamentum  patellae.  Theamount  of  shortening 
IS  not  uniform.  Usually,  the  leg  is  extremely  extended,  and  the  line  of  the 
tibia  slojies  forwartl,  forming  an  obtuse  angle  with  that  of  the  temnr.  The 
ligaments  are  more  or  less  torn,  according  to  the  extent  of  the  displaccmeut, 
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and  this  has  much  to  do  with  the  pro^osis.  Anchylosis  sometimes  occurs 
here,  as  in  other  joiute,  whcu  Hynovitw  sets  \n  ut'ter  reduction.  Usually, 
however,  after  roplucomeut,  a  ^ood  recovery  of  all  the 
original  functions  iimy  be  predicted.  "Wlien  the  luxa- 
tion is  not  reduced,  there  remains  great  imperfection 
of  the  limb,  but  in  many  caries  more  mobility  and 
streuijth  for  walking  exist  than  would  uaturally  he 
anticipate*]. 

Trefttmefit. — Li  a  c^^rtain  number  of  cases,  where  the 
disloc-ation  is  not  quite  complete,  it  may  often  be  r©- 
duced  by  manipulation  alone  without  I'esorting  to 
extension.  For  this  purpose  the  patient  may  be  laid 
upon  his  hack,  with  a  cushion  under  the  calf  of  the 
leg,  but  not  oxtei»ding  above  the  knee,  thus  leaving  a 
vacant  space  IxMieadi  the  U)wer  portion  of  the  thigh. 
Direct  efforta  are  now  to  be  made  b}"  the  hands  of 
Assistants  to  press  the  femur  backward,  while  the 
joint  is  rocked  backward  and  forward,  and  occasion- 
all}'  lateiiilly,  to  facilitate  replacement.  Failing  in 
this,  Hamilton  rccomiuendH  that  the  limb  should  be 
forcibly  Hexed,  and  then  extended  still  further,  in 
order  to  free  it  from  resisting  fibres,  and  that  then 
reduction  by  pressure  on  the  femur  should  again  be 
tried.  Alternate  flexion  and  extension  may  in  this 
way  be  tried  several  times,  when,  if  reduction  be  not 
ac*eomplished,  extension  and  counter-extension  by 
means  of  pulleys  i»r  other  aj»paratus,  or  simply  by  the  hands  of  two  assist- 
ants, may  be  invoked  to  assist  the  reduction,  the  surgeon  contmuiug  the 
manipulations  already  described. 

Dislocation  of  the  IIkad  of  tuk  Tibia  Forward, — In  this  injury,  the 
tibia  is  found  to  be  projected  forward  upon  the  condyles  of  the  femur,  which 
ai'e  correspondingly  pn:)jcctcd  ba*.:kward,  bulging  into  Uie  popliteal  space. 
The  important  vessels  and  nerves  of  this  ret^ion  are  frequently  so  prtwsed  upon 
as  to  cause  numbness  and  absence  of  pulsation  below  ;  and  occasionally  rujv 
ture  of  the  popliteal  artery  may  give  rise  to  extravasation  or  traumatic 
aneurism. 

lyeatiiient. — Reduction  may  heacconjplishetl  in  c^ssentially  the  same  manner 
as  in  Imekwaixi  dislocation,  excejtt  that  the  forced  flexion  therc  recom- 
mended should  not  be  employed.  If  pressure  alone  will  not  effect  replace- 
ment, and  extension  seem  called  for,  as  is  often  the  case,  the  latter  may  be 
applied  by  the  liands  of  assistants,  or  by  pulleys,  with  perineal  bauds  for 
counter-extension,  the  surgwm,  by  preference,  keeping  his  own  hands  free  to 
conduct  the  necessary  manipulations. 

Lateral  Dislocations  of  the  ITrad  of  the  Tibia. — Tlie  lateral  dislocar 
tions  are  usually  incomplete.  In  displacement  of  the  hesul  of  the  tibia  oat- 
tnard^  there  is  considerable  lateral  movement,  but  not  complete  separation  of 
the  joint  surfaces.  The  articular  facet  which  normally  aupiMirts  the  inner 
condyle  of  the  femur  is  carried  outward,  and  rests  under  the  extcnial  con- 
dyle, while  the  external  iacet  of  the  tibia  is  tarried  out  still  further.  Aa 
rega!^ls  pathology  and  symptoms,  the  imrard  lnxati(>n  is  similar  to  the  out- 
wanl,  except  for  a  rcversid  of  the  direction  of  displacement. 

The  external  appeuiimce  of  the  knee  shows  the  prominence  of  the  femur 
and  the  tibia  upon  opposite  sides.     There  is  no  shortening  of  the  limb,  but 
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considerable  immobility.     No  difficulty  is  experienced  iu  determini 

nature  of  the  injurj'  upon  insjieL'tiou  and  jialpatiou. 
Complete  lateral  dislocations  at  tlie  knee  are  of  very  rare 

\Vlieu  from  extraordinary  violence  they  do  occur. 
Fig.  S77.  extreme  tension  frequently  causes  the  head  of  the 

to  rend  its  way  through  the  skin,  cauHing  a  com] 
dislocation. 

Ti'catment — Incomplete  lateral  dislocations  raaj 
reduced  by  laying  the  patient  upon  his  side,  placil 
tinn  cushion  or  pad  beneath  the  projecting   bone, 
pressing  the  other  lx)ne  down  to  it*  proper  jKwi) 
This  pad  may  be  put  under  either  the  upper  or 
lower  bone.     If  any  difficulty  be  ex}>erienced  in 
metliod,  extension  may  be  emplo3'e<l   in  additionj 
comjiression,  and  the   replacement  facilitated  by 
ing  to  the  two  bones  a  rocking  motion  upon 
other. 


Oblique  dislocations  of  the  knee  are  said  to 
which  the  head  of  the  tibia  takes  a  direction  b 
wanl  as  well  as  outwani.    These  cases  are  rarely 
with.    Thev  are  to  be  treated  upon  the  princij 
ready  laid  down. 

COSIPOCXD    DiSLUCATION    OF    THE    KnKE-JoINT. 

is  an  accident  of  not  very  rare  oircurrence,  and  of 
grave  importance.     It  has  been  the  opinion  of 
geous  hitherto,  owing  to  the  very  great  fatality'  cai 
by   the   violent  suppurative   intlammution    whicl 
almost  sure   to  follow  conservative   treatment, 
primary  amputation,  or  excision,  is  the  obvious  i\ 
cation.    In  the  case  of  a  laboring  man,  or  of  any 
son  unable  to  give  uji  his  omjiloyment  u  long 
and  to  obtain  cureful  attention  during  a  tedious 
finement  of  months*  duration,  amputation  has 
to  oftcr  the  best,  safest,  and  quicke:*t  prospect 
covery,  and,  for  practical  purposes,  a  limb  neai 
useful  a&  any  that  could  be  obtained  otherwise, 
Pei'sons  who  could  obtain  careful  attention  in  good  surroundings,  w 
ferred  the  natural,  thougli  mutilated,  limb  to  any  artificial  appliance,  ai 
were  also  willing  for  the  sake  of  this  to  undergo  a  somewhat  greater 
life,  could  have  the  knee-joint  exsected,  and  recover  ultimately  w-itlj 
tionless  knee,  but  with  the  natural  Ice  in  place.     The  one  other  com 
servatism  without  excision — was  under  old  methods  so  uniformly  tl 
of  death  from  pytemia  and  exhaustion,  that  it  found  no  favor  with 
writers. 

This  opinion  has  not  as  yet  been  controverted,  nor  can  it  succes,-] 
overturned  on  the  basis  of  our  present  experience,  for  want  of  new  sj 
but  it  nevertheless  may  be  true  that  the  introduction  of  the  antiseptir 
offers  a  means  of  saving  the  joint,  and  even  of  restoring  its  fu! 
some  coses,  with  far  less  serious  risk  to  life  than  any  previous  plai 
ment.     We  cannot,  from  the  meagre  statistics  whicli  we  now  |m] 
a  thoroughly  scientific  induction  as  to  the  pro8j>ecta  of  this  metlu 
ment  with^nt  operation;  but  enough  is  known  to  render  it  perfej 
able  for  the  surgeon  to  make  an  attempt  to  save  the  limb. 
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In  carrying  out  such  a  plan,  the  utmost  thoroughness  is  obligatory,  and 
the  openings  for  drainage  must  be  made,  and  other  details  attended  to,  in 
accordance  with  a  well-considered  plan  of  local  treatment,  which  involves 
considerable  care  and  watchfulness. 

Full  instructions  will  be  found  on  another  page  for  making  the  six  open- 
ings into  the  knee-joint,  commonly  used  by  the  author,  so  as  to  obtain  tho- 
rough access  for  drainage-tubes  and  for  injections,  to  every  square  inch  of  its 
synovial  lining.  As  the  area  of  the  joint  surfaces  in  the  knee  far  exceeds 
that  of  any  other  articulation,  so  does  the  severity  of  the  reaction,  when  it 
is  inflamed,  while  the  necessity  for  efficient  management  in  the  local  treat- 
ment is  correspondingly  increased. 

In  addition  to  the  carbolized  injections  and  antiseptic  dressings,  frequently 
renewed  ice-bags  of  large  size  are  to  be  applied  to  meet  the  first  invasion  of 
inflammatorv  symptoms,  and  to  maintain  a  thorough,  antiphlogistic  influ- 
ence. In  this  manner  there  will  be  hope  of  carrying  the  patient  through 
a  tedious  convalescence,  without  great  risk  to  lite.  Anchylosis  very  com- 
monly but  not  invariably  results.  When  thb  is  considered  inevitable,  the 
limb  should  be  placed  in  a  slightly  bent  position,  as  this  is  found  to  be  more 
favorable  for  locomotion  and  general  comfort  than  that  of  full  extension. 

Minor  Displacements  of  the  Knee. — ^The  peculiar  structure  of  this  joint, 
having  a  rim  of  fibro-cartilage  forming  a  wedge-shaped  layer  around  its 
circumference,  leads  to  several  minor  accidents  whose  precise  nature  is  often 
obscure.  Injuries  of  this  kind  receive  from  different  surgeons  various  names. 
Hamilton  avoids  the  Question  of  exact  pathology,  by  classine  all  under 
the  group  of  "Jntemo/  derangements  of  tke  mee-joint  Erichsen  denominates 
them  " Subluxations  of  the  knee"  Sir  Astley  Cooper  regarded  them  as  par- 
tial dislocations  of  the  femur  from  the  semilunar  cartimges,  and  Malgaigne 
believed  them  to  be  subluxations  of  the  latter  cartilages  from  the  tibia. 

In  all  probability,  a  variety  of  difterent  injuries  occur  within  the  knee, 
but  as  they  lack  the  confirmation  of  post-mortem  study,  and  as  their  external 
symptoms  are  slight,  it  is  probable  that  the  exact  pathology  of  these  injuries 
will  remain  in  doubt.  "Floating"  or  "loose"  cartilages  in  the  knee-joint  are 
discussed  in  another  article.  Sudden  strains  in  a  rotary  direction  are  said 
to  be  the  cause  of  most  of  these  internal  displacements. 

The  symptoms  are  a  sudden  locking  and  violent  pain  in  the  region  of  the 
joint,  otlen  while  walking.  The  patient  is  compelled  to  cease  instantly  all 
eftbrts  at  flexion  or  extension,  and  sometimes  is  thrown  to  the  ground  by  his 
sudden  inability  to  make  the  necessary  movements  to  preserve  his  balance. 

The  treatment  of  these  injuries  consists  in  gentle  manipulation.  The  re- 
duction usuallv  takes  place  after  a  little  handling,  without  the  patient  or  sur- 
geon being  able  to  say  just  what  change  in  the  relation  of  parts  has  occurred. 
If  gentle  movements,  and  pressure  at  diflferent  points,  do  not  result  in  re- 
storing to  the  joint  a  normal  state  of  feeling  and  mobility,  the  patient  may 
be  ansesthetized,  and  the  limb  strongly  flexed  and  extended  alternately,  when 
its  natural  condition  will  soon  be  restored. 

It  is  said  that  portions  of  the  semilunar  cartilages  are  sometimes  broken 
loose,  and  driven  into  the  interior  of  the  joint.  If  such  an  injury  should 
occur,  its  nature  might  be  discovered  by  the  touch  of  the  finger,  and  re- 
duction might  perhaps  be  efl:ected  by  rocking  movements  of  flie  joint  in 
various  directions,  so  as  to  make  the  condyles  of  the  femur  act  as  wedges, 
and  force  the  loose  piece  out  to  its  place. 

Dislocation  of  the  Head  of  the  Fibula. — ^This  is  a  rare  accident  which 
Bryant  attributes  in  most  instances  to  violent  adduction  of  the  foot  and 
abduction  of  the  knee. 
vol.  hi. — 45 
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The  diagnosis  is  made  by  an  examination  of  the  relative  poeitiona  of  the 
heads  of  the  fibula*  upon  tte  two  limbs.  On  the  dislocated  side,  the  bone  ia 
carried  outward,  and  sometimefl  forward  or  Imrkward  from  ita  usual  situ- 
ation, and  is  very  readily  felt  and  eeen  to  be  out  of  place. 

Reduction  ia  accomplished  hy  making  firm  pressure  of  the  thumbs  upon 
the  tumor  caused  by  tne  displaced  head.  After  re<luction,  a  compress  should 
be  placed  directly  outside  ot  the  joint,  and  should  be  worn  for  several  weeks 
iu  order  to  prevent  redisplacement. 


DiSLOCATIOSS  OF  THE  A^KLE-JOnTO. 

Some  confusion  in  the  terminology  of  ankle  dislocations  has  resulted  be- 
cause certain  authors,  such  as  Cooper,  Malgaigne,  and  Hamilton,  have  de- 
scribed them  as  displacements  of  the  lower  end  of  the  tibia,  while  others, 
such  as  Boyer,  Ashhuret,  and  Bryant,  have  classed  them  a*s  luxations  of  the 
foot  from  the  tibia,  preferring  to  regard  the  distal  as  that  which  is  dis- 
placed upon  the  proximal  bone,  in  accordance  with  the  methoti  of  classi- 
fication pursue<l  m  other  parts  of  the  body.  Analog)'  would,  therefore, 
lead  us  to  regard  the  astragalus  and  not  the  tibia  asthe  dislocated  bone, 
although,  in  the  strictest  sense,  all  dislocations  are,  of  course,  a  mutual 
separation  of  parts.  Some  considerations,  however,  have  caused  a  number 
of  mo4iem  surgeons  to  take  the  opposite  view.  Thus,  in  walking,  the  foot 
becomes  a  fixed  base  of  support,  and  a  dislocation,  if  it  takes  place,  may  be 
considered  as  a  displacement  of  the  moving  tibia,  especially  since  the  articu- 
lating surface  of  the  latter  is  so  much  smaller  than  the  tarsus.  The  mind 
more  readily  conceives  of  the  smaller  organ  being  displaced  jupon  the  larger, 
than  of  the  larger  being  carried  away  trom  the  smaller.  Tins  question  of 
nomenclature  has  no  bearing  upon  pathology  or  treatment,  but  it  is  impor- 
tant to  use  such  language  as  may  explain  itself  at  each  step,  and  leave  no 
ambiguity. 

I  prefer  to  regard  the  distal  part  as  that  which  undergoes  displacement 
Dislocations,  then,  of  the  tarsus  upon  the  leg  may  be  in  four  directions, 
viz.,  /onporrf,  backxoard,  inwarrf,  and  ouhcard.     Each  of  these  dislocations  is 
accompanied,  iu  most  cases,  by  a  fracture  of  the  fibula,  a  short  distance 
above  tlie  joint. 

Lateral  Dislocations  op  the  Tarsus. — ^The  dislocations  inward  and  out- 
ward are  usually  incomplete,  and,  in  fact,  are  to  be  considered  rather  as  rota- 
tions within  the  joint,  than  as  displacements  of  the  astragalus  from  the  tibia. 

Causes. — This  injury  is  frequetitly  produced  by  falling  so  as  to  strike  upon 
the  foot,  with  the  ankle  turned  over.  The  weight  of  the  body,  suddenly 
arrested,  gives  the  joint  a  violent  wrench,  tummg  the  foot  over  into  the 
position  of  tHinis  or  mlaus,  so  that  its  inner  or  outer  border  reste  upon  the 
ground.    The  fibula  is  broken  as  already  mentioned. 

St/ynptoms. — Usually,  fracture  of  the  fibula  accompanies  the  lateral  as  well 
as  the  other  luxations.  Sometimes  also  the  internal  malleolus  is  broken. 
The  inner  or  outer  surface  of  tlie  astragalus  lies  upM>n  the  articular  extre- 
mity of  the  tibia,  in  most  cases,  but  sometinicH  there  is  a  true  lateral  dis- 
placement, in  which  case  there  is  not  so  much  rotation  or  turning  of  the 
foot.  Complete  lateral  displacements  are  generally  compound,  a  form  of  in- 
jury attended  with  great  fatality. 

TyeattnenL — In  the  slighter  forms  of  lateral  dislocation,  the  patient,  or  some 
bystander, not  infivijuently  nnluccs  the  (lislocation  upon  first  observing  it,  sim- 
ply by  drawing  the  foot  around  into  its  true  position  with  the  hand.    Wh«n 
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fouBd  still  turned  over,  the  foot  may  be  reduced  by  making  extension,  or  by 
carrying  it  around  toward  the  axis  of  the  limb,  after  which  the  fracture  of  the 
malleolus,  which  commonly  but  not  invariably  has  occurred,  is  to  be  properly 
adjusted,  and  dressed  with  splints  or  plaster.  The  broken  end  of  tne  hbula 
is  sometimes  very  thoroughly  separated  from  its  shaft,  and  I  have  seen  it 
completely  overset,  and  presenting  its  ragged,  broken  edge  outward  and  down- 
ward, even  when  the  foot  was  replaced.  Care  should  be  taken  that  this  loose 
fragment  be  set  nicely  into  its  old  position.  An  ansesthetic  is  usually  neces- 
sary. 

Li  the  more  complete  forms  of  displacement,  very  powerful  traction  may 
be  required.  Jarvis's  adjuster,  or  pulleys,  may  be  employed  for  this  purpose. 
The  patient  being  laid  upon  hia  back,  the  thigh  is  flexed  upon  the  trunk  and 
the  -knee  sharply  bent,  to  obtain  muscular  relaxation.  Counter-extension  is 
best  secured  by  means  of  a  band  around  the  thigh,  just  above  the  knee,  passing 
thence  to  some  firm  support,  should  pulleys  have  to  be  resorted  to.  A  loop 
of  cloth  around  the  ankle  furnishes  attachment  to  the  extending  bands.  The 
bent  position  relaxes  the  gastrocnemius  muscle,  and  deprives  the  tendo 
Achillis  of  much  of  its  power  of  resistance.  As  the  extension  is  gradually 
applied  by  assistants,  the  surgeon  employs  his  hands  in  making  pressure  upon 
the  tibia  and  foot  in  such  directions  as  tend  to  bring  the  bonee  together. 

Rest  in  bed  will  usually  be  reauired  in  the  after-treatment  of  these  cases, 
even  where  no  fracture  of  the  malleolus  is  present.  Bavarian  plaster-dressings 
are  of  excellent  service  in  cases  where  a  fracture  complicates  the  luxation. 

Backward  Dxslocatiok  of  the  Tarsus. — Backward  luxation  of  the  foot 
upon  the  leg,  sometimes  called  ^^Dislocation  of  the  lower  end  of  the  tibia  and 
fibula  forward  upon  the  foot"  is  of  particular  interest  on  account  of  the  diffi- 
caltiea  in  the  way  of  its  reduction,  the  embarrassments  encountered  in  main- 
taining the  bones  in  position,  and  the  malpractice  suits  which  have  resulted 
horn  &e  maimed  condition  in  which  the  foot  is  often  left. 

Oausea. — ^The  producing  cause  must  be  found  in  some  extreme  violence 
exerted  in  the  direction  of  the  shaft  of  the  tibia,  when  the  foot  is  fixed  upon 
the  ground ;  hence  &11b,  in  which  the  patient  strikes  upon  the  feet,  are  the 
most  common  causes  of  this  injury. 

Baihology. — The  K^^t  tendency  to  redisplacement  met  with  in  this  dislo- 
cation, was  not  satisfiictorily  understood  until  Professor  Jaijavay,  of  the 
Hdpital  Beaujon,  of  Paris,  demonstrated  by  a  large  number  of  dissections 
the  existence  of  a  fracture  of  the  posterior  rim  ot  the  articulation.  The 
posterior  ligaments,  instead  of  being  ruptured,  were  still  intact  in  nearly  all 
of  these  cases,  and  strongly  united  to  the  posterior  lip  of  the  joint  cavity. 
The  latter  still  retained  its  normal  position  in  relation  to  the  foot,  having 
been  separated  from  the  rest  of  the  bone  by  a  fracture  running  obliquely  up- 
ward and  backward. 

By  reference  to  the  annexed  cut  (Fig.  578),  it  ms^  be  readily  seen  that  the 
removal  of  this  posterior  lip  reduces  the  tibia  at  its  lower  end  to  a  single 
inclined  plane,  which  renders  it  extremely  easy  for  the  foot  to  slip  backward, 
or,  as  some  prefer  to  say,  for  the  tibia  to  slip  forward  upon  the  foot. 

Upon  the  smoothly  roupded  astragalus,  the  position  of  this  broken  joint 
sur&ce,  when  reduced,  is  one  of  extremely  unstable  equilibrium,  so  that  mus- 
cular contraction  inevitably  causes  recurrence  of  displacement  when  extension 
is  relaxed.  It  is  said  that  Malgaigne  made  such  strenuous  attempts  to  retain 
the  foot  in  place  that,  in  one  or  more  instances,  he  sacrificed  the  life  of  the 
patient  by  over-zealous  efforts.  His  results,  however,  were  no  more  com- 
mendable than  those  of  other  surgeons  less  energetic  in  their  methods.  The 
fibula  is  usually  fractured  in  these,  as  in  the  lateral  dislocations. 
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St/Mpioms, — Extcnml  iiisj)ection  shows  the  foot  to  have  gone  back,  and  a 
littlo  up,  from  its  true  position.  If  the  patient  be  laid  horizontally,  with  the 
leg  U}x>u  a  plane  surface,  it  will  be  eeen  that  the  tibia 
is  more  advanced  tliau  usual;  it  licfci  in  front,  over  the 
instep,  presentini^  a  great  prominence  which  can  hardly 
be  mistaken,  unletw  concealed  by  ^reat  a?dema  of  the 
titwues  in  front.  Tlie  hw^l,  in  otner  words,  projects 
much  too  far  backward,  and  the  foot  in  front  is  tt>o 
sliort.  T»:>  the  hand,  if  not  to  the  eye,  the  promineuce 
of  the  lower  end  of  the  tibia  is  veiy  perceptible,  and 
the  tcndo  A(rhiUi8  i;*  drawn  backwara  into  a  greater 
curve  than  its  fellow. 

7)ratmatt. — Retluction  mav  be  accomplished  by 
placing  the  limb  in  a  flexed  ix>sition,  and  making 
traction  uiK>n  the  foot  by  the  hands  of  ai^sirttants,  or 
by  tiie  pulleys,  while  the  surgeon  pushes  for^vard 
upon  the  heel  and  backward  upon  the  front  of  the  leg. 
Merely  to  retluce  the  luxation,  in  usually  not  diflicult; 
to  prevent  re<lisplacement,  is  in  nearly  every  case  ini- 
pottftible.  There  will  be  son»e  variation  as  to  the  ten- 
dency of  the  bone  to  e8ca]»e,  deiKJudent  on  the  greater 
or  less  approximation  to  a  8uigle  inclined  phuie  of  the 
lower  end  of  the  tibia,  by  reason  of  the  fracttire  of 
the  poftterior  lip  of  the  joint.  As  the  fractured  portion  i«  out  of  the  reach 
of  any  external  manipulation,  it  U  not  always  ca*<3"  to  elicit  crepitus,  and 
the  surgeon  is  often  obliged  to  infer  the  condition  from  the  prepuce  or 
absence  of  a  tendency  to  reluxation.  Great  care  in  the  after-treatDjent  U 
obligatory  in  thene  ca*e8. 

T^e  limb  should  be  dre8.se<l  uj>on  a  double-inclioed  plane  to  relax  the 
tnicnemiurf,  and  the  foot  kept  at  a  right  angle  to  the  leg,  with  suitable 
dages,  and  with  splints  of  wood,  leather,  or  pUu*ter  of  Parii*,  adaptnl  to  the 
Hha{»e  of  the  limb  in  nuch  a  way  as.  by  tirm  pressure,  to  retain  rne  parts  iu 

tioeition.  The  most  efficient  application  is  undoubtcdl}"  the  plaoter-dressiug, 
>ut  it  is  also  one  the  use  of  which  requires  caution,  on  account  of  the 
danger  of  compresftin^c  and  stopping  thecin^'ulation  in  the  Hmb.  The  plaster- 
roller  is  especialh'  objectionaDle  on  this  score,  since  it  cannot  Ix*  relaxed  if 
swelling  occurs,  without  destroying  it  entirely.  The  best  plan  is  To  use  about 
four  layers  of  Canton  flannel  or  crash  towelling,  with  j»laster  spn.'ftd  l>etweoii, 
wT^pping  these  about  the  lirril)  t'mm  tlie  IkmuI  of  the  knee  to  the  toes,  and 
leaving  a  line  of  separation  along  the  front,  so  that  the  fij)lint  may,  at  any 
time,  be  "  sprung"  of»en  and  taken  off  without  injuring  it  for  further  ui*e, 
Tlie  cloth  layers  should  first  he  cut  to  wrap  proj>erly  about  the  limb,  and, 
when  the  dressing  is  ap]>lied,  an  ortlinary  mller  is  nsc*l  to  keep  it  in  place. 
Merely  loosening  or  tignteniug  this  roller  contnils  the  tightness  of  the  dress- 
ing. With  this  splint,  the  limb  may  be  examined  daily,  and  still  lield  with 
all  the  security  which  pljister-dressings  afford  against  displacement.  The 
constant  tendency  to  reluxation  will  have  to  be  met  as  the  mgeimity  of  the 
Hurgefm  suggests,  by  means  of  variotis  jmds  and  supplementary  bandages. 
At  best,  success  will  be  indifferent.  All  hojx^  of  ]x*rmanent  retention  rerts 
ujKm  the  possibilitv  of  securing  a  union  of  the  fnicturcd,  posterior  rim  with 
the  flhalY.  As  perfect  coaptation  is  pmlmbly  impossible,  this  seems  nirely  to 
occur,  and  very  great  j>ermancnt  detbrniity  is  the  rule.  Still,  every  effort  is 
to  be  made  in  the  direction  indicated,  and  greater  success  will  doubtless  attend 
the  more  extenBive  use  of  plaster-di'essings  than  has  heretofoi-e  been  obtained. 
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Forward  disloration  of  the  terant. 


Forward  Dislocation  of  the  Tarsus. — This  is  the  backward  dislocation 
of  the  tibia  on  the  foot^  of  many  authors.  The  catises  of  this  rare  injury  are 
similar  to  those  of  the  backward  form  just  described. 

Applying  the  same  tests  as  in  the  latter  case,  the  symptoms  are  of  an  oppo- 
site kind,  that  is,  the  line  of  the  tibia  is  too  far  back,  the  foot  projects  too  much 
in  front,  the  heel  seems  not  at  all  promi- 
nent, and  the  end  of  the  tibia  is  felt,  if 
not  seen,  back  of  its  proper  position, 
Not  only  is  the  fibula  generally  found  to 
be  broken,  but  in  most  of  the  recorded 
cases  the  internal  malleolus,  as  well,  has 
been  described  as  fractured.  The  bonv 
conformation  of  the  ankle-joint  is  such 
that  dislocation  can  rarely  occur  with- 
out a  fracture  of  one  or  Doth  malleoli, 
or  of  some  part  of  the  articulating  sur- 
fece  of  the  tibia,  whence  the  fact  that 
the  leg  or  thigh  bones  so  much  more 
frequently  suffer  than  the  ankle,  in  se- 
vere falls  upon  the  feet. 

Treatment — Reduction  is  effected  as  in 
the  backward  displacement  of  the  tarsus. 
After  replacement,  a  tendency  to  reluxar 
■  tion  is  not  mentioned  in  the  records  as 
being  troublesome,  doubtless  because  the 
rim  of  the  joint  is  not  broken  away  as  in  the  posterior  dislocation.  Plaster 
dressings  are  a  valuable  means  in  this  injury  of  securing  immobility  and 
good  apposition  of  the  small  broken  extremities  of  the  tibia  and  fibula.  The 
rarity  of  the  accident  makes  generalization  uncertain  as  to  "prognosis^  but 
this  apparently  is  favorable  in  regard  to  ultimate  recovery  of  full  use  of  the 
foot.  Dressings  are  to  be  worn  for  about  six  weeks  from  the  time  of  injury, 
when  the  fractures  will  generally  have  become  united.  Passive  movements 
may  be  begun  much  earner  than  this,  to  prevent  too  much  stiffening  of  the 
joint  from  mere  disuse. 

Dislocation  of  thk  Inferior  Extremity  of  the  Fibula. — Only  one  exam- 
ple of  this  injury,  in  its  simple  form,  is  well  attested.  This  is  ^N^elaton's  case, 
which  is  said  to  have  been  produced  by  a  carriage-wheel  passing  across 
the  ankle,  or  just  above  it,  so  as  to  force  the  lower  end  of  the  fibula  backward, 
^intil  it  rested  in  contact  with  the  tendo  Achillis.  The  external  face  of  the 
sistragalus  was  distinctly  perceptible  at  the  usual  location  of  the  external 
^nalleolus,  but  the  foot  was  in  natural  position,  very  strangely,  not  being  in- 
"verted.  The  case  was  first  seen  six  weeks  after  the  injury,  at  which  time 
the  patient  could  with  careful  steps  walk  for  a  considerable  distance. 

The  dislocation  was  pronounced  incurable  on  account  of  the  length  of  time 

which  had  elapsed. 
The  literature  of  the  profession  therefore  furnishes  no  account  of  treatmejit 

in  these  cases.    It  is  rational  to  suppose  that  this  dislocation  might  have  been 

reduced  by  pressure  upon  the  bone  from  behind,  with  perhaps  subcutaneous 

section  with  a  tenotome  of  some  resisting  bands. 

Compound  Dislocation  of  the  AnkleJ"oint. — In  cases  of  severe  fall,  it  is 
not  very  rare  for  the  lower  end  of  the  tibia  or  fibula  to  be  driven  through 
the  integument,  so  as  to  lay  open  the  ankle-joint  to  the  external  air.     Com- 
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pound  (liHlfx^tioiiR  of  the  ankle  are  accidents  of  extreme  gravity,  as  is  well 
shown  by  the  number  of  fatal  cases  which  are  on  record. 

In  deciding  upon  the  course  of  treatment^  we  are  to  be  guided  to  a  certain 
extent  by  the  statistics  of  the  various  plans  which  have  l>een  adopted.  It  is 
the  danger  to  life,  rather  than  the  question  of  usefuhiesi*,  which  must  chiefly 
guide  us  in  determining  what  method  to  pursue. 

As  to  pure  conservatio)i,  the  majority  of  cases  in  which  simple  reduction 
has  been  practised,  have  resulted  disastrously  by  suppuration  and  caries, 
leading  to  pyaimia.  Hence  the  preeejtt  has  become  pretty  firmly  established 
that  primary  amputation  or  excision  should  be  performed.  The  perfection  of 
antiseptic  surgery  has  raised  anew  the  question  as  to  whether  by  verj-  thor- 
ough dniinage,  witli  several  large  openings  and  daily,  curbolized  iniections, 
conservative  treatment  misflit  not  bo  more  successful,  but  this  question  is  as 
yet  not  settled.  I  am  inchncd  to  believe  in  the  future  success  of  this  method, 
but  it  coilaiidy  cannot  now  be  unhesitatingly  recommended,  from  lack  of 
experience.  \\  e  could  not  usually  expect  from  this  conservative,  antiseptic 
treatment  much  better  results  than  from  excision,  since  the  joint  would  in 
most  cases  iKX'Cime  anchvlosed  ;  hence,  unless  much  safer,  the  method  would 
have  little  to  recommend  it. 

A  choice  of  lour  methods  of  operation  may  be  made  Id  compound  disloca- 
tions of  the  ankle-joint.     These  are  : — 

(1^  Syrae's  amputation, 

(2)  PirogoiTs  amputation, 

(3^  Amputation  at  the  lower  third  of  the  leg. 


(4)  Excision 


here 
fiu: 


he  relative  dangers  of  the-se  operations  may  beat  be  showTi  by  introducing 


ire  the  following  table  of  ceases  from  the  author's  work  on  the  mortality  of 
rgical  operations,  and  from  Dr.  Culbertaon's  well-known  monograph.* 


OriBATIOIf. 


Cavm. 


StOKTAtlTT 

ria  cmsi. 

30 

9 

24 

18 

48 

aa 

19 

13 

Bytae*a  Jiiupntatioa         ......  325 

Pirogoff's  A2upiitAtion 130 

Ampatatioii  at  lover  third  of  \vg  (traiiiuAtic)         .  148 

Excision  of  ankle  (excluaiire  of  gunshot  wounds)  152 

Of  these  operations,  it  will  be  seen  that  Syme'a  amputation  is  the  first,  and 
excision  the  next,  in  order  of  safety.  The  latter  preserves  the  foot  in  such 
a  perfect  condition  that  umny  prefer  it,  as  I  do  myself,  in  spite  of  the  appa- 
rent, Blightly-increased  danger. 

In  point  both  of  danger  and  of  injury  to  the  limb,  the  amjiutation  at  the 
lower  third  of  the  leg  is  the  most  objectionable  of  all,  and  ought  never  to  be 
reeortc<l  to,  save  where  there  is  great  destruction  of  the  tissues  below.  In 
ordinary  practice,  the  percentage  of  mortalitv  will  be  found  less  than  in  the 
above  statistics,  which  iTiclude  a  large  number  of  cases  from  the  htwpitals 
of  Vienna  and  Paris,  where  a  feartul  mortality  accompanies  all  surgical 
openitions. 


Dislocations  op  thb  Bones  of  the  Foot. 

DiSLOCATiox  OF  THE  ASTRAGALUS. — As  distinguished  from  dislocation  of 
the  whole  tarsus,  this  is  said  to  occur  when  the  astragalus  is  driven  botJi  ffom 
itfi  tarsal  and  from  it^  tibial  articulation.  By  Mulguigne,  this  was  termed  a 
double  dislocation.     The  displacement  may  be  iurward,  backward,  inward. 
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or  outward,  as  well  as  diagonally  between  these  directions.  Occasionally, 
the  astragalus  is  said  to  have  been  revolved  partially  upon  its  own  axis, 
without  much  lateral  movement,  and  even  to  have  been  driven  upward  be- 
tween the  bones  of  the  leg. 

The  causes  are  nearly  the  same  as  those  which  produce  dislocations  of  the 
whole  tarsus. 

The  injury  is  diagnosed  by  observing  that  the  foot  is  twisted  to  one  side  or 
the  other,  or  very  strongly  flexed  or  extended,  and  that  the  astragalus  forms 
a  projecting  tumor  under  the  skin,  in  one  or  other  location,  as  above  stated. 
The  tibia  sinks  down  upon  the  os  calcis,  shortening  the  limb  and  causing  the 
malleoli  to  approach  the  sole  of  the  foot.  In  backward  displacement,  the 
tibia  is  forced  somewhat  forward,  and  the  case  resembles  a  backward  dislo- 
cation of  the  tarsus.  Sometimes  from  the  stretching  of  the  integument  over 
the  astragalus  in  its  new  position,  the  skin  is  ruptured,  and  the  dislocation 
becomes  compound,  and  from  the  great  swelling  and  tension  mortification 
may  result. 

Reduction  is  readily  brought  about,  and  recovery  is  prompt  if  the  circula- 
tion is  not  impaired.  Compound  dislocations  are  to  be  treated  as  other  com- 
pound dislocations  at  the  ankle.  To  effect  reduction,  the  patient,  after  beir^ 
oneesthetized,  should  have  the  knee  flexed  to  a  right  angle,  and  the  thigh 
held  vertically,  as  already  described,  counter-extension  being  made  at  the 
lower  third  of  the  thigh,  and  extension  upon  the  foot  by  the  hands  of  an 
assistant,  while  the  surgeon  tries,  by  forcing  with  the  palms  of  his  hands,  to 
push  the  bones  into  place.  Failing  in  this  manner,  the  extending  force  must 
be  increased  by  mechanical  aids,  such  as  the  Jarvis's  adjuster,  or  pulleys. 
Where  even  this  fails,  the  foot  may  be  rocked  to  and  fro  during  extension, 
to  fecilitate  the  surgeon's  efforts  to  insinuate  the  bone  into  its  proper  position. 
Hamilton  advises  that  oblique  dislocations  should,  if  possible,  be  reduced  first 
to  those  of  the  anterior  form,  after  which  the  bone  is  more  easily  replaced. 

When  the  luxation  has  occurred  laterally,  the  reduction  is  &cihtated  by 
turning  the  foot  away  from  the  dislocated  bone,  thus  opening  more  widely 
the  cavity  for  its  reception.  After  reduction,  the  foot  should  be  kept  in 
strict  repose,  and  signs  of  inflammation  should  be  met  with  cold  applications 
or  warm  fomentations,  together  with  constitutional  remedies  for  controlling 
the  inflammatory  tendency. 

In  case  all  efforts  at  reduction  fail,  amputation  or  resection  may  be  consi- 
dered, the  choice  of  operation  depending,  in  some  degree,  upon  the  amount 
of  injury  to  the  circulation  and  innervation  of  the  foot. 

Dislocations  of  the  Scaphoid  and  Os  Calcis, — These  bones  are  found  dis- 
placed separately,  or  simultaneously.  The  study  of  the  anatomical  landmarks 
and  comparison  with  the  injured  foot,  show  at  once  the  nature  of  the  injury. 

Treatment, — Reduction  is  effected  as  in  dislocation  of  the  astragalus,  by 
making  extension  with  the  knee  flexed  to  a  right  angle,  and  pressing  the 
bones  toward  their  places. 

The  principles  already  laid  down  should  govern  the  surgeon  in  the  manage- 
ment of  irreducible  or  compound  dislocations  of  these  bones.  Amputation, 
or  by  preference  exsection,  may  be  resorted  to.  As  to  what  results  would 
follow  conservative  treatment,  too  few  cases  have  been  recorded  to  enable  any 
estimate  to  be  made  of  its  mortality.  I  incline  to  the  belief  that  antiseptic 
surgery  may  modify  many  old  notions  as  to  the  treatment  of  foot-dislocations, 
in  the  direction  of  conservatism.  In  the  absence  of  precedent,  the  surgeon 
is  at  liberty  to  apply  general  principles,  and  to  follow  his  own  judgment. 
Three  courses  therefore  are  open  to  choice,  in  irreducible  dislocations  of  these 
bones :   (1)  To  make  a  section  of  the  ligaments  with  the  tenotome,  and  then 
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effect  reduction;  (2)  Tn  leave  the  displaced  Ixmes  still  iinre<]u<!ed,  trasting 
tlmt,  a-s  elsewhere,  more  or  less  functioual  activity  may  be  regained ;  (3)  To 
remove  the  foot  by  Symc'n  or  Pirogoff'a  amputation. 

DlSLOCATIOX  OP  THE  SCAPH0II>  AND  Ct'BOID    FROM  THE  Os  CaLCIS  AXD  ASTRA- 

QALLS. — This  is  the  vwdio-taTsal  disloeation  of  Malgaigne  and  of  Hamilton- 
It  ifl  a  rare  accident ;  but  one  which  undoubtedly  occurs  in  an  uncomplicated 
form.  Cooper  and  Liston  have  recorded  instances.  Tlie  foot  is  bent  upon 
itself,  as  in  congenital  talipes.  Simple  extension  is  all  that  is  required  to 
l)ring  the  hones  again  into  position,  after  which  rest  should  be  enjoined 
for  several  week?,  to  secure  union  of  the  ruptured  ligaments. 

Dislocation  of  the  Cuboid  alone. — Some  of  the  older  surgeons  assert  the 
poasibilitv  of  this  injury,  while  others  deny  that  any  authentic  cases  are  upon 
record.  Extension,  counter-extension,  arHi  dire<*t  pressure  upon  the  bone,  are 
the  meant*  which  would  probably  be  required  to  effect  reduction. 

Dislocation  of  the  Scaphoid  alone. — A  number  of  cases  are  well  attested, 
in  which  this  bone  has  licen  displaced,  generally  in  an  upward  direction. 
The  prominent  tumor,  formed  by  the  displaced  bone,  makcit  the  diagnosis 
eaay  when  fracture  is  known  not  to  exist.  Reduction  is  of  course  effected 
by  pressure  upon  the  bone.  By  tuniing  the  foot  away  from  the  side  to 
which  displacement  has  occtirred,  reduction  is  assistetl,  as  this  widens  some- 
what the  gap  into  which  it  is  designed  to  tlirust  the  bone  in  restoring  it  to 
its  position. 

Dislocations  of  the  Cuneiform  Bones. — These  bones  may  be  luxated 
either  sepanit^ly  or  together.  The  displacement  will  be  recognized  by  exam- 
ining the  anatomical  landmarks  of  the  part  carefully,  and  by  studying  the 
bony  framework  of  the  sound  foot.  The  traUmmf  in  essentially  the  siime  as 
in  luxations  of  the  scaphoid,  excepting  as  to  the  direction  of  the  luovemcnta. 

Dislocations  of  the  Metatarsal  Bonks. — The  whole  of  the  nietatnrsua 
may  be  dislocated  either  forward  or  Inickward,  and  individual  bones  of  the 
group  are  at  times  seen  to  l)e  displace*!  in  various  directions.  The  hixatious 
of  all  the  bones  constitute  injuries  which  are  easily  recognized,  and  in  which 
reduction  is  readily  accomplished. 

In  these  cases  tlie  foot  is  shortene<l,  and  either  a  prominence  or  a  vacuity 
exists  uffon  its  dorsal  aspect,  according  as  the  heads  of  the  bones  have  gone 
forward  or  backward.  Considerable  pain  and  swelling  occur  in  a  short  time 
after  the  injury,  and  may  to  some  extent  obscure  the  i^ymptoras,  and  prevent 
the  determination  of  the  existence  or  non-existence  of  tractnre. 

The  treatment  consists  in  making  extension  ujH»n  the  toes  and  prcrssing  the 
heatls  of  the  metatiii*sals  towanl  their  places.  This  is  not  eas}-  in  cases  where 
only  one  of  the  bones  has  been  displaced.  Where  any  difficult}'  occurs,  an 
antesthetic  is  needed — in  man}'  cases  as  much  to  help  in  diagnosis  as  in  treat- 
ment, since  it  is  all-important  not  to  overlook  the  presence  of  a  fractuiv, 
should  any  exist. 

Dislocations  of  the  Phalanqes. — These  displacements  are  rare.  DIows^ 
received  ujM>n  the  ends  or  sides  of  the  toes,  or  violent  wrenchings  of  the  toes, 
however  produced,  arc  the  general  causes.  The  direction  of  displacement 
may  be  forward  or  baekwarti,  UHually  tlie  latter. 

The  tUafjiwsis  cannot  be  difficult,  except  in  cases  of  fracture,  or  where  the 
swelling  is  great.    The  $yinptouiL8  are  too  obvious  to  nee<l  description.    The 


BONE-SETTING   AND   NATURAL   B0NS-8ETTEBS. 


713 


» 


tnatnejit  is  similar  to  that  practised  in  (llslocations  of  the  fingers.  Lnxations 
of  the  email  toes  are  readily  reduced  by  ext4}nHion  ami  pressure  on  the  heads 
of  the  bones.  In  the  case  of  the  great  toe,  theiv  may  arise  difficulty  Bimilar 
to  that  seen  in  dislocations  of  the  thumb,  and  reduction  may  be  found  wholly 
imposHiblc,  save  by  diviHion  of  tlie  lateral  ligaments  witli  the  tenotome. 
Excision  or  amputation  may  be  oonsidereil,  if  this  is  not  thought  a<lvi«ible, 
and  more  particularly  in  ritse**  of  comiKinnd  luxation,  in  which  the  ordinary 
principles  governing  joint  injuries  are  applicable,  as  laid  down  in  another 
Beetiou. 


**  Bone-Settino"  AND  "Natukal  Bonb-Settkrs." 

The  title  of  natural  bone-setters  Is  claimed  by  a  x>oculiar  class  of  empirics, 
found  both  in  America  and  abroad.  In  Spain  they  are  termed  Al(;ebrisfas, 
In  the  United  States,  thofte  who  have  claimed  this  power  have  been  mostly 
members  of  one  famiW,  or  have  claime<l  to  be  sucli.  They  have  mainly 
practised  in  the  Xew-England  States  and  in  New  York.  Among  the  igno- 
rant classe?^,  a  belief  prevails  that  certain  persons  are  bom  with  a  natural 
instinct,  or  knack,  which  enables  them  to  diagnose  and  *'  set"  obscure  or  diffi- 
cult cases  of  dislocation  which  have  proved  too  much  for  the  skill  of  edu- 
cated surgeons.  Sir  James  Paget,  in  an  address  to  his  class,  thus  refers  to 
the  **•  bone-setters"  met  with  in  England : — 

"  Few  of  you  are  likely  to  pmctise  without  having  a  bone-setter  for  your  enemy ; 
and  if  he  can  cure  a  case  which  you  have  failed  to  cure,  bis  fortune  may  be  made  aud 
yours  marred."* 

It  would  be  unnecessary  to  spend  time  in  de-scribing  the  performances  of 
these  itinerants,  were  it  not  for  the  grain  of  scientific  truth  that,  only  half 
underHtoiid  by  themselves,  and  often  \vliolly  ignored  by  the  profeKsion,  lies  con- 
cealed under  tlie  curious  mixture  of  ignorance  and  wilful  misrepresentation 
in  which  their  practice  largely  consists. 

The  Ci'ises  in  which  these  j)ersons  succeed  in  making  cures,  are  certain 
chronic  fornus  of  lameness^  or  other  disability,  following  various  acute  dis- 
eases, or  dislocations  and  sprains^ 

These  are  the  cases  in  which  they  confidentlv  pronotince  the  limb  "  out," 
or  **  out  of  joint/'  though  every  man  wlio  understands  anatomy  can  see  at 
a  glance  that  tlie  bones  are  perfectly  in  plaice.  In  many  cases,  they  actually 
wrench  loose  certain  liganietitous  adhesions  presently  to  he  mentioned,  and 
in  others  thev  gradually  loosen  up,  by  exercise,  parts  stiffened  by  disuse,  and 
thus  set  patients  on  the  road  to  recovery,  who  liad  in  vain  followed  the 
cautious  advice  of  educated  surgeons.  Those  borie-settors  who  lack  tact  and 
judgment,  not  unftx'(|^ueiitly  i\o  serious  and  dangerous  mischief  by  their  man- 
ipulations, in  cases  of  txauiuattc  synovitis,  but  others  are  cautious,  and  reject 
cases  in  which  infiammation  is  present,  as  unsuited  to  their  art.  Oidy  a 
small  part  of  their  business  consists  in  setting  real  dislocations;  but  their 
"natural  gift"  consists  largely  in  declaring  every  injure«l  limb  to  be  ""out 
of  joint,"  no  matter  wlmt  the  lesion  really  is,  and  m  proceeding  to  what  they 
pretend,  or  perhaps  believe,  to  be  a  "setting." 

Dr.  Wharton  P.  Hood,  who  pcrsonallv  took  a  course  of  instruction  under 
one  of  these  bone-setters,  gives  a  t3*pical  <lescri]>tion  to  illustrate  the  cases 
benefited  by  his  bone-setting  preceptor,  as  follows: — 

1  WbATtou  p.  Hood,  On  BoDe-Setting,  etc.,  p.  3.     London,  1871. 
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A  healtby  nmn  sustains  a  fracture  of  the  forearm.  Splints  are  applied  iu  the 
way,  and  ocoasionally  rc-uppliud.  After  a  number  of  weeks  the  bonr^  arc  united,  and 
the  man  is  di^chargetl,  cured.  He  is  still  unabit;  to  use  either  his  hand  or  his  foreann, 
but  itt  assured  that  his  ditticully  arises  only  from  the  stithieds  incidental  to  their  long 
mMt  and  Ihat  it  will  soon  dis»p|x*ar.  Instead  of  disapp^'Hring,  it  rather  increases^ 
and  in  due  time  be  seeks  the  aid  of  a  bone-setter.  The  arm  and  forearm  ura 
then  t»€nt  nearly  at  right  angles  to  each  other;  the  fort'tirm  is  intermediate  between 
pronation  and  supination  ;  the  hand  in  a  line  with  it;  and  the  fingers  are  etniight  and 
rigid.  Passive  motion  can  be  accomplished  within  narrow  limits,  but  producen  sharp 
|iain,  localized  in  some  single  spot  about  each  joint,  in  which  spot  there  will  be  tender* 
nesd  on  pressure.  The  bone-setter  will  tell  the  man  that  his  wrist  and  his  elbow  arc 
"out.'*  The  man  may  object  that  the  injury  had  been  in  the  middle  of  the  forearm. 
The  reply  is  that  perhaps  the  forearm  had  indeed  been  broken  as  oUrgcd,  but  that  the 
wrist  ami  the  elbow  had  been  "  put  out'*  at  the  same  lime,  and  that  these  injuries  hail 
been  overlooked  by  the  doctors.  The  boue-^etter  would  then,  by  n  rapid  manipula- 
tion hereafter  to  he  described,  at  onoe  overcome  the  stiffness  of  the  fingen>,  and  enablo 
the  patient  to  move  them  to  and  fro.  The  instant  benefit  would  dispel  all  ecrupleft 
about  submitting  the  wrist  and  the  elbow  to  manipulation,  and  these  also  would 
free  in  (heir  turn.  The  man  would  go  away,  ea.<tily  flexing  and  extending  his 
rigid  joints,  and  ftdly  convinced  that  he  had  sustained  grievous  barm  at  the  hands  ot 
his  legitimate  doctors. 

The  traditional  pathology  of  the  natural  bone-setters  is  that  evenrthing  U 
"out" — that  is,  diHlooutotl— and  that  their  luunipulations  "set  it.'  Some- 
timoa  a  trick  is  resorted  to,  to  give  the  patient  the  sensation  of  tKimething 
*'  slipping  into  joint."  For  iustance,  the  toUowing  case  fell  under  my  owu 
notice : — 

A  patient  sprained  the  articulations  of  the  centre  of  his  tarsus,  but,  after  carcfol 
examination  by  a  thoroughly  trained  surgeon,  no  displacement  of  the  partit  was  found. 
The  intiammation  and  swelling  were  slowly  subsiding,  when  the  foot  was  submitted  to 
a  ^*natund  bone-setter."  He  at  once  found  a  bone  *'oui,"  as  usual;  and  placing  a 
thumb  with  firm  pressure  on  the  extensor  longus  itoUicis  tendon,  on  tbe  dorsum  of 
the  foot,  he  dexterously  manipulated,  so  that  the  tendon  slipped  suddenly  sideways  from 
under  the  end  of  his  thumb,  with  a  sharp,  painful  sensation.  The  patient  probably 
believes  to  this  day  that  he  felt  the  bone  *^  slip  into  place,"  and  attributes  his  coniiniu^ 
recovery  to  the  •*  setting.** 
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As  far  as  "natiiml  Ixine-Kotting"  consistH  of  mere  trickR  and  lies,  we  m* 
diBniisvS  it  with  other  forms  of  (piackery,  hut  that  part  of  the  busines^^  whi 
consists  in  restoring  joints  to  usefulness,  which  educated  i>hysicianH  have  been 
unable  to  cure,  is  well  worth  the  attention  of  Bcientific  men. 

The  art  and  science  of  "  natural  l>one-8etting,"  as  pmctised  by  the  best 
specimens  of  the  craft,  maj'  be  summeil  up  in  about  four  propositions: — 

(1)  All  troublesome  joitits  are  **  out," 

(2)  If  there  is  no  active  inflammation,  they  are  to  be  "  set"  by  the  mani 
pulati^ns  presently  to  be  described. 

(3)  Inflammatory  cases  are  to  ho  rejected,  or  else  treated  until  sooihing 
measures  have  subdued  the  inflammation,  and  then  "set," 

^4)  All  subsequent  improvement  is  to  be  ascribed  to  the  "setting." 
The  real  state  of  facts  is  as  follows: — 

(1)  Joints  which  for  various  reasons  have  been  kept  immovable  for  several 
weeks  or  montlis,  l>econie  nmrt*  or  Icks  fixed  in  position  from  the  contraction 
of  nniscles  and  ligaments,  which,  having  never  for  a  long  time  been  put  on 
the  stretch,  adjust  their  nutrition  to  tlieir  shortened  form. 

(2)  When  injuries  have  occurred  in  the  vicinity,  certain  parte  may  become 
adherent,  such  as  tendons  to  their  sheaths,  or  planes  of  ligamentous  fibres  to 
other  planes,  above  or  beneath  them,  on  which  they  ought  to  slide  freely. 
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(3)  Xerve  twigs  running  between  movable  parts  may  become  adherent 
from  plastic  etfuaion,  bo  as  to  be  dragged  upon  every  time  movements  take 
place. 

(4)  In  a  few  cases,  slight  partial  adhesions  of  synovial  surfaces  occur, 
which,  being  ruptured,  liberate  the  joint  from  its  bobds. 

A  vigorous  twist,  with  full  flexion  and  extension,  stretches  contracting 
parts,  and  often  ruptures  abnormal  adhesions,  thus  curing  the  patient;  and  it 
makes  no  difference  whether  this  is  done  by  the  manipulations  of  a  bone- 
setter,  or  by  an  accidental  fall  or  wrench. 

For  instance,  a  gentleman  in  Chicago,  who  had  his  knee  badly  stiffened,  as  the 
seaael  of  an  accident,  was  limping  along  in  unusual  haste  one  day,  when  he  fell  and 
doubled  his  knee  forcibly  under  him.  The  result  was  an  immediate  and  complete  cure 
of  his  lameness. 

In  case  of  mere  contraction  of  muscles  and  ligaments,  the  cure  can  usually 
be  obtained  by  gradual  increase  of  movement ;  but  if  nerve-twigs  are  aa- 
herent,  or  if  the  patient  is  hysterical  or  very  nervous,  the  pain  attending 
each  effort  frightens  the  sufferer,  and  the  plan  of  gradual  extension  cannot 
be  carried  out.  These  are  cases  for  the  bright  triumphs  of  the  bone-setter, 
who  gets  hold  simultaneously  of  the  imagination  and  of  the  limb,  and  hero- 
ically ruptures  the  adhesions. 

Oases  of  synovitis  are  injured  by  such  treatment,  and  the  more  ignorant  of 
the  bone-setters  often  do  irreparable  mischief  by  wrenching  joints  which  are 
thus  affected,  but  those  who  have  more  tact  learn  from  experience,  or  from 
the  traditions  of  their  elders,  to  reco^ize  and  avoid  cases  attended  by  inflam- 
mation. Some,  however,  use  poultices,  etc.,  and,  after  the  inflammation  has 
subsided,  proceed  to  their  manipulations. 

The  bone-setter  seeks,  or  pretends  to  seek,  for  some  spot  about  each  stiffened 
joint,  which  is  painful  when  motion  is  attempted,  and  which  is  also  tender 
upon  pressure.  This  is  the  point  of  adhesion  to  be  ruptured.  Dr.  Hood  lays 
much  stress  upon  the  importance  of  pressing  the  thumb  firmly  upon  such 
spots  while  making  the  motions  necessary  to  rupture  the  adhesions,  but  as 
&r  as  I  can  Judge  of  his  reasons,  the  thumb-pressure  seems  to  me  unnecessary. 
However  this  may  be,  these  points  are  the  points  of  pain  and  of  resistance  on 
attempting  motion,  and  con8ec[uently  the  points  where  rupture  or  stretching 
must  be  effected.  Their  position  will  assist  the  operator  in  deciding  what 
direction  to  give  to  his  forced  movements.  In  general  terms,  therefore,  the 
forced  motions  are  to  be  those  which  are  most  painful,  and  which  are  opposed 
by  the  greatest  resistance.  The  points  of  thumb-pressure  are  said  to  be,  in 
the  majority  of  cases,  on  the  back  or  front  of  the  carpus,  if  the  wrist  is 
aftected;  on  the  tendon  of  the  biceps,  at  the  bend  of  the  elbow,  if  that  joint 
is  stiffened ;  on  or  near  the  point  of  the  coracoid  process,  in  tlie  case  of  the 
shoulder;  near  the  ligamentum  patellee,  in  that  of  the  knee;  and  about  the 
malleoli,  in  that  of  the  ankle. 

The  manipulations  of  Hutton,  an  English  bone-setter,  were,  according  to 
his  pupil  Dr.  Hood,  as  follows:  If  au  interphalangeal  articulation  were 
stiffened,  the  bone-setter  first  got  a  firm  grip  upon  the  patient's  proximal 
phalanx  by  passing  the  left  index-finger  transversely  around  or  across  its 
palmar  surface,  and  pressing  the  thumb  firmly  on  the  dorsal  aspect.  He  then 
seized  the  distal  phalanx  in  the  same  wav,  with  the  right-hand,  and  forcibly 
flexed  the  joint  as  far  as  possible.  Next  he  brought  the  distal  phalanx  to  a 
semi-flexed  position,  and  then  by  lateral  rocking,  that  is,  by  abduction  and 
adduction,  he  endeavored  to  stretch  the  lateral  ligaments.  The  operation 
was  finished  by  making  complete  extension.    Motion  was  then  found  to  be 
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much  more  free  than  before,  and  the  jmtient  was  directed  to 
rate,  voluntary  movements. 

The  maniie;emont  of  the  metacarj>o-]ihalangeiil  articulatiouB  wha  precisely 
tfimilar,  except  that,  the  part«  being  larger,  niore  of  tlie  handft  of  the  operator 
could  be  applied  in  tlie  grasp.  In  these  small  joints  no  attention  was  paid  to 
thumb-pressure. 

At  the  wriHt,  the  Inine^^etter  took  the  lower  end  of  the  forearm  transversely 
in  frt»nt  of  him.  Seizing  the  part  above  the  wrist  in  BUch  a  way  that  hu 
own  thumb  would  be  on  the  carpus  of  the  patient,  he  soui^ht  the  tender,  re- 
sisting point,  and  pressed  his  thumb  upon  it,  grasping  the  limb  at  the  same 
time  with  the  whole  hand  ;  with  the  other  hand  he  seized  the  hand  of  the 
jtattent  firmly,  and  then,  after  twisting  the  wrist-joint,  suddenly  brought  it 
to  a  position  of  extreme  tlexion,  and  as  suddenly  straightened  it  again. 

In  the  elbow,  the  ojx^rator,  by  various  flexions,  compressions,  and  rotations, 
ascertained  the  motion  which  was  the  most  painful,  and  also  the  position  of  the 
tender  spot.  Then  laying  the  back  of  his  hand  on  tlie  comer  of  a  table,  he 
received  the  patient's  elbow  in  his  upturned  palm,  and  placed  his  thumb  on  the 
tender  snot,  which  is  generally  near  the  insertion  of  the  biceps  muscle,  and 
seized  the  imtiont's  wrist  in  his  right  hand.  If  the  previous  examination 
had  shown  flexion  and  adduction  to  lx»  most  painful,  the  operator  flexed  the 
elb(»w,  and  at  the  same  tinic  proimted  it  and  rotateil  the  arm  inward,  so  as  to 
bring  the  forearm  across  the  chest;  but  if  flexion  and  abduction  had  been 
found  the  most  painful,  he  supinated  the  hand,  and  rotated  the  arm  outward 
while  flexing.    The  motions  were  made  suddenly. 

There  is  an  obscurity  about  these  terms  " adduction"  and  "abduction." 
One  who  attempts  to  adduct  or  alxiuct  a  flexed  elbow,  will  accomplish  nothing 
but  a  rotation  nf  the  humerus  inward  or  outward,  a  movement  w^hieh  coula 
have  very  tittle  influence  on  adhesions  and  contractions  about  the  elbow. 
Probably  the  whole  efficacy  of  the  manipulation  lay  in  the  flexion  and  ex- 
tension, and  in  the  rotation  of  the  nidius. 

The  shoulder  was  treated  in  tlie  same  way,  first  finding  the  tender  spot  for 
thumb-i>ix?s><nre,  and  the  direction  of  painful  motion.  The  opemtor  then 
presseil  the  thumb  to  its  place,  generally  over  the  coraooid  process,  and  made 
a  scries  of  strong,  rapid  motions  in  such  a  direction  as  to  rupture  the  limit- 
ing bands. 

lluttou  used  to  seek  a  motion  stiv>n£c  enough  to  communicate  a  tearing 
sensation  to  his  hand.  I  once  tries.!  this  plan  on  a  case  which  was  pivt-iMjlv 
like  those  deserilK^l  hy  Hood.  The  tearing  sensation  occurred  as  describeii, 
hut  the  ixral  benetit  of  the  (deration  was  not  sui>erior,  if  equal,  to  that  olk 
tained  liy  vigon>nK  and  well-ilirecttMl,  daily,  passive  exercises.  It  might  be 
possible  to  rupture  the  axillary  artery  if  there  were  old  adhesions,  by  making 
the  upward  sweep. 

In  the  ankle,  tiie  bone-setter  took  the  heel  in  the  palm  of  one  hand,  seized 
the  anteri<)r  jturt  of  the  f<M>t  in  the  otber,  and  made  two  strong,  sudden 
flexions  of  the  ankle,  one  with  an  inward  and  tlie  other  with  an  outward 
twist.    Of  course,  the  magical  but  useless  thumb-pressure  was  alwavs  put  on. 

In  the  knee,  tlie  plan  was,  according  to  the  descriptioii,  uselessly  comph- 
cated.  The  patient  was  seated  in  a  chair,  and  the  operator  stood  in  front  of 
him,  with  the  patient's  foot  l)etween  his  knees  and  thighs.  Then  clasping 
the  tingei-s  lx;hind  the  ujiper  pail  of  the  calf,  and  j>utting  on  the  thuml>-pre«- 
sure,  he  jerked  the  knee  somewhat  n]>ward.  Having  thus  start<Hi  it,  he  next 
hooked  an  ellxjw  under  the  knee,  and,  seizing  the  ankle,  forcibi}*  flexed  the 
limb.  If  the  knee  was  found  bent,  the  opjKwite  motion  was  |x^rfonnetl.  Tlie 
eilucated  surgeon  will  see  at  a  fi:lance  tlmt  these  movenients,  if  fonnbly  made 
in  an  old  case  of  flbrt>u8  anchylosis,  might  readily  fracture  the  tibia,  an  acci- 
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dent,  indeed,  which  has  not  unfrequently  occurred  in  the  hands  of  good 
surgeons. 

The  hip-joint  was  treated  on  similar  principles,  the  flexion  force  being 
obtained  oy  placing  the  patient's  leg  on  the  operator's  shoulder,  while  the 
latter's  hands  grasped  the  thigh  to  rotate  it,  or  steadied  the  pelvis  by  pressing 
down  upon  the  groin.  Dr.  Hood  says  that  if  the  limb  be  "  elongated,"  the 
flexion  should  be  made  in  an  "  abducted"  direction.  As  the  limb  seldom  or 
never  is  actually  elongated  in  such  cases,  I  presume  that  he  means  the  appa- 
rent elongation  produced  by  stiftening  in  a  position  of  abduction. 

The  whole  theory,  as  far  as  it  contains  valuable  elements,  may  be  summed 
up  in  the  following  principles : — 

1.  The  points  of  adhesion  in  painful  cases  will  be  found  at  the  spots  which 
are  tender  when  pressed  upon,  and  when  the  part  is  put  on  the  stretch. 

2.  The  points  of  resistance  in  cases  of  painless  stiflhess  are  found  by  moving 
the  part  in  diflerent  directions. 

3.  These  points  are  to  be  ruptured  by  quick,  strong  motions,  and  the  free- 
dom thus  gained  must  be  preserved  by  daily  exercise. 

If  any  one  will  master  these  three  propositions,  and  superadd  a  lyin^  habit 
of  declaring  every  stifp  or  painful  limb  to  be  "  out  of  joint,"  he  will  then 
become  a  "  natural  bone-setter" 

It  is  evident  that  many  cases  of  lameness  may  be  properlv  treated  by  this 
method,  but  it  is  also  true  that  most  of  them  can  be  oetter  out  more  slowly 
cured  by  systematic  exercise.  The  two  classes  of  cases  which  require  the 
rupturing  plan  are: — 

1.  Those  in  which  there  are  adhesions  so  firm  that  nothing  else  will  libe- 
rate them. 

2.  Those  in  which  the  patient  cannot  remain  under  the  surgeon's  care  long 
enough  for  the  employment  of  the  gentler,  gradual  plan. 


Sprains. 

A  sprain  is  a  wrench  of  a  joint,  of  such  force  as  to  overstrain  and  often 
slightly  tear  the  fibres  of  the  capsular  ligament,  without  dislocating  the  bones. 
The  ankle  and  the  wrist  are  the  most  frequent  seats  of  this  iiyury,  but  the 
elbow  and  the  knee  are  not  uncommonly  aflected,  while  the  shoulder  and 
the  hip,  owing  to  the  wide  freedom  of  their  motions,  are  seldom  the  subjects 
of  sprains,  mi  the  ankle,  sprains  are  almost  invariably  caused  by  an  inad- 
vertent step,  in  such  a  direction  as  to  turn  the  sole  of  the  foot  inward,  and 
lacerate  the  outer  lateral  ligament.  In  the  wrist,  sprains  result  from  falls 
upon  the  hand.  All  the  articulations  of  the  hand  or  of  the  foot  are  occa- 
sionally sprained. 

Complications  op  Sprains. — Although  the  laceration  or  overstretching  of 
the  capsular  ligament  constitutes  the  essential  element  of  a  sprain,  yet  oSier 
tissues  are  often  injured.  Thus  tendons  may  be  ruptured  and  muscles  toni. 
Still  more  frequently,  the  synovial  membrane  is  contused  or  lacerated,  giving 
rise  to  a  severe  synovitis,  and  small  vessels  are  generally  torn,  causing  extra- 
vasation of  blood,  either  within  or  without  the  joint,  or  both.  At  the  wrist, 
the  ligaments  are  very  powerful,  and  when  sprained  they  often  drag  with 
them  the  articular  extremity  of  the  radius,  causing  a  fracture  of  the  lower 
end  of  that  bone. 

PiAONOSis. — ^In  joints  swollen  from  the  effects  of  sprains,  care  is  necessary 
to  avoid  errors  of  diagnosis.    In  an  uncomplicated,  recent  sprain,  however 
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great  the  swelling,  all  (lie  buiiy  landmarks  will  be  fountl  in  correct,  relative 
position,  which  tiict  will  exclude  the  guBpiciou  both  of  dislocation  aud  of  im- 
pacted fracture,  while  the  distinction  from  non-impacted  fracture  rest*  apon 
the  absence  of  crepitus  aud  of  abnormal  bony  mobility.  Incomplete  fracti 
may  exist  without  detection,  until  revealed  by  the  tormation  of  provisioi 
calluH.  ~ 

Symptoms  and  History, — ^Immediately  after  the  occurrence  of  a  spra! 
there  is  severe  pain,  often  accompanied  with  something  like  feintness  ai 
luuisea.  The  BwelHng  geneiully  commences  almopt  instantly,  from  the  effi 
fiion  of  blood  into  tlie  titwues,  and  continues  alterwards  from  the  ailvent 
inflammation  of  the  parts  atiected.  If  the  synovial  membrane  haB  sulTcrw 
there  is  synovitis,  and  a  consequent  rapid  filling  up  of  the  sac  of  the  articu- 
lation with  synovial  fluid,  often  mixed  with  blood.  In  severe  cases 
patient  is  totally  diHabled,  but  in  mild  eases  he  otlen  continues  to  use  tl 
joint  moderately  during  convalescence.  Acute  suppuration  rarely  follows, 
less  the  jiatiout  is  of  a  very  aplastic  or  suppurative  diathei^is ;  but  the  chi 
synovitis  which  follows  in  Home  of  the  eases,  frecpiently  lays  the  foundation 
caries  and  suppuration  at  a  later  j»eriod,  if  the  synovitis  be  not  proj>erly  trt«1 
"Where  synovitis  does  not  supervene,  caries  and  suppuration  cannot  easily 
occur.  If  the  patient  be  of  a  strongly  rheumatic  constitution,  the  local  irrii 
tion  often  seems  to  derive  a  special  obstinacy  and  persistence  from  the  presew 
of  the  rheumatic  diathesis. 

The  iutiankmatory  symptoms  in  persons  of  healthy  constitution,  usuallj 
abate  in  a  few  days,  and  in  a  few  weekp  disappear ;  but  there  is  a  mechanit 
trouble  which  often  renmins  longer,  and  is  even  aggravated  by  the  very  im- 
nuiUility  enforced  as  a  curative  measure.     The  various  bands  and  layers  qfl 
ligument  around  a  joint,  have,  normally,  certain   tree,  sliding   movements 
niK)n  each  other,  and  transmit  small  nerves  and  vessels  along  their  inter- 
spaces.    Wlien  the  ligamentous  tissue  is  torn  by  the  sprain,  the  same  foi 
rends  the  nerve-twigs,  aud  the  sensitive  fibres  thus  injured  are  liable  to 
come  entanglwl  in  the  cicjitricial  tissue  formed  during  the  healing,  so  tba 
movements  of  the  part  are  hampered  and  painful.   These  are  the  cases  whicl 
as  already  mentioned,  turuish  triumphant  successes  to  the  "natural  boi 
setters;"  and  it  is  easy  to  see  that  the  longer  the  surgeon  enforces  still 
under  these  circumstances,  the  worse  his  patient's  condition  may  become. 

Treatment  or  Sprains. — ^The  most  contradictory  precepts  have  been  giv< 
respecting  the  management  of  sprains,  but  the  following  plan  accords  wit 
the  general  sense  of  Uae  profession : — 

SI)  A  severe  sprain  dcinaudu  rest  in  tlie  horizontal  position  for  a  few  daj 
2)  A  steady  and  judicious  use  of  cold  will  prevent  the  supervention 
severe  inflammation,  and  in  a  few  days  all  tendency  to  its  occurrence 
have  passed  awav,  when  the  cold  can  be  slowly  withdrawn.     Many  ta' 
ln>t  instead  of  cold  ai>plicationK,  and  others  decide  between  them  accoi 
to  the  sense  of  comfort  or  discomfort  felt  by  the  i*atient.     Warm-water  ap 
cations,  indeed,  do  well  for  some  patients;  but  cold,  properly  reflated,  •- 
irresistibly  quench  the  inflammation  in  all  ordinary  cases;  and  tliere  are 
or  no  ftaticnta  who  will  loiig  find  it  disagreeable,  if  it  be  regulat^xl  with  pr 
tact  and  cara     Wliicliever  plan  of  treatment  is  adopted,  sliould  be  »U 
maintained. 

(3)  The  liquid  eftusiona  poured  out  from  the  torn  fibres  into  the  ti 
during  the  first  forty-eight  hours,  are  irritating,  like  similar  eflusiond 
other  mechanical  injuries,  and  there  is  great  advantage  in  getting  ridof  tJ 
Unfortunately,  the  drainage  tube  cannot  be  employed  here,  but  by 
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kneading  (massage),  followed  by  the  application  of  a  bandage,  the  fluid  can 
be  pressed  away  to  less  irritated  regions,  whence  it  may  be  absorbed.  This 
effect  is  rendered  possible  by  the  feet,  that  all  the  cavities  of  the  connective 
tissue  communicate  with  each  other  freely,  like  the  meshes  of  a  sponge. 
Professor  Agnew  would  postpone  massage  longer,  but  experience  proves  that 
gentle  stroking,  with  deft  and  equable  nand-pressure,  from  below  upwards, 
soothes  the  pain,  diminishes  the  tenderness,  and  presses  away  the  irritating 
secretions  into  other  non-inflamed  portions  of  the  connective  tissue.  There  is 
no  harm  but  much  benefit  to  be  gained  by  this  measure,  if  employed  with 
skill  and  care  once  or  twice  a  day, 

(4)  As  soon  as  the  acute  inflammation,  or  the  tendency  to  it,  is  somewhat 
abated,  we  must  bear  in  mind  the  liability  of  the  lacerated  layers  of  liga- 
mentous flbres  to'^form  abnormal  adhesions  among  themselves,  and  to  a^ar 
cent  nerve  fibres ;  hence  we  must,  after  a  few  days,  follow  the  stroking  mas- 
sage, first  with  pissive,  and  then  with  active  movements  of  the  joint,  in  all 
the  directions  of  its  normal  motion. 

In  case  the  synovial  membrane  participates  in  the  inflammation,  the  active 
and  passive  exercise  must  be  greatly  limited.  The  diagnosis  can  generally 
be  assisted  by  pressing  the  joint  surfaces  firmly  together,  in  such  a  way  as 
not  to  strain  any  of  the  tender  lipiments.  If  acute  synovitis  exists,  this 
pressure  will  elicit  pain,  and,  as  all  friction  and  pressure  of  inflamed  syno- 
vial sorfeces  upon  each  other  is  ii^urious,  the  surgeon  will  then  be  compelled 
to  modify  his  desire  to  move  the  hampered  ligaments,  and  must  comply 
measurably  with  the  demands  of  the  synovial  membranes  for  rest  Fortu- 
nately, a  very  free  movement,  made  once  a  day,  will  often  suflice  to  free  the 
ligaments  from  their  adhesions,  without  seriously  retarding  the  recovery  from 
synovitis. 

As  time  passes  on,  and  it  becomes  clear  that  there  is  no  synovial  inflam- 
mation present,  the  surgeon  should  become  bolder  in  his  manipulatioiw,  and 
in  chronic  cases  should  persist  in  them,  even  though  some  ligamentous  irri- 
tation should  follow  each  effort  In  cases  which  have  become  decidedly 
chronic  in  spite  of  gentle  exercise,  and  in  which  there  is  neither  a  rheumatic 
diathesis  nor  synovitis  present,  it  will  be  jugtifiable  to  resort  to  the  wrench- 
ing plan  of  the  ^'natural  bone^etters,"  already  described,  and  by  strong,  forced 
movements,  to  rupture  the  adherent  fibres.  For  detailed  instructions  as  to 
the  methods  of  these  manipulations,  the  reader  is  referred  to  what  has  been 
already  said  on  the  subject  m  a  preceding  part  of  this  article.  Finally,  if  all 
other  measures  fell,  it  may  be  best  in  some  cases  to  practise  neurotomy  on 
certain  nerve-twigs,  so  as  to  paralyze  the  sensation  of  the  adherent  spots,  and 
thus  rid  the  patient  of  his  pain. 


CJoNTUsioNS  OP  Joints. 

These  ityuriee  differ  from  sprains  more  in  their  causes  than  in  their  effects. 
The  nature  of  the  lesions,  and  their  subsequent  course  and  treatment,  are  so 
closely  allied,  that  what  has  been  said  of  one  class  will  apply  to  the  other. 


Irritable  Joints. 

This  is  the  term  employed  hy  Prof.  Agnew*  to  denote  certain  cases  of  sudden 
inflammation  of  a  joint,  occurring  weeks  or  months  after  the  sprain  or  injury. 

>  Principles  and  Practice  of  Sargeiy,  vol.  U.  p.  133. 
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The  term  irritable  joint  seems  to  me  not  well  choeenf  because  the  sjiiijitoni** 
described  are  tboee  of  intlammation.  Prof.  Agiiew  advii*es  immobility  and 
eouuter-irritation.  If  8yuo^'iti8  is  prciWiit,  extension  as  well  as  immobility  is 
desirable ;  in  short,  the  treatment  is  the  same  as  iu  other  Joint  inflammations. 


Wounds  of  Joixts. 

This  very  important  clasR  of  iiyuriew  comprises  several  varieties,  viz.,  in- 
cised wounds,  punctured  wounds,  lacerated  wounds,  compound  dislocations, 
and  compound  fractures  including  gunshot  wounds.  Strictly  speaking,  these 
varieties  are  not  always  distinct,  for  a  gunshot  wound  of  an  articulation  is 
always  laceratetl,  and  is  gcncndly  also  a  com{K)und  fracture;  nevertheless  this 
division  of  the  subject  fucUitates  its  discuiisiou. 


I.  Incised  Wounds  of  Joints. 

These  are  the  simplest  of  the  penetrating  traumatisms  of  joints.  The  catues^ 
of  course,  are  the  entrance  of  any  sharp  instrument  into  the  capsule  of  the 
articulation.  The  primary  aympioms  are  not  necessarily  conspicuous.  Gene- 
rally there  is  a  perceptible  etfusion  of  synovia,  which,  in  doubtful  caaes, server 
to  establish  the  diagnosis,  and,  in  some  instances,  by  keeping  up  a  slight 
outward  flow,  ])reveuts  for  several  days  the  entrance  of  septic  bacteria  into 
the  cavity,  and  prolongs  the  time  in  which  the  surgeon  has  an  oj»rM>rtimity 
to  close  or  guard  the  orifice,  and  to  prevent  tlie  occurrence  of  purulent  syno- 
vitis. 

The  synovial  seci'etion  is  rec(jgnizable  by  its  transfjarency  and  viscidity, 
but  the  wound  of  a  bursa  near  the  joint  may  sometimes  yield  a  similar  fluid, 
and  thus  throw  doubt  on  the  diagnosis.  In  such  a  case,  cautious  })rohing  is 
justifiable,  if  the  probe  be  dipj>ed  in  an  antiseptic  solution,  and  if  the  orifice 
of  the  wound  be  kc{>t  guarded  by  irrigation  with  the  same.  The  intimation 
of  some  authors,  liowever,  that  the  8urge^>n  nuiy  dismiss  his  anxiety  and  his 

t precautions,  in  case  he  find  only  a  bui-sa  wounded,  is  absurd ;  for  many  of  the 
turste  around  articulations  have  open  communications  with  the  synovial  sac* 
of  the  joints,  and  may  propagate  tlirough  these  orifices  the  moat  deadly 
suppurative  inflammation. 

Treatment. — Incised  wounds  of  joints  should  be  treated  throughout  with 
autisejitic  precautions  of  the  most  thorough  character.  If  carbolic  acid  is  the 
article  selected  for  the  wash  or  spray,  one  f)art  to  forty  is  a  good  proportion. 
(■arbolize<l  oil,  for  use  on  lint,  should  he  stmnger,  say  one  |iart  to  twelve. 
The  examination,  the  cleansing  from  foreign  sul^stauces,  the  buiiprcsaion  of 
hemorrhage,  and  the  closure  of  the  wound,  should  all  l)e  eflectcd  under  anti- 
septic [(rote^^-tion.  I  am  no  advocate  for  all  the  details  of  Listcrism,  and  hold 
the  spray  csjHJcially  to  be  often  a  very  undt»sirable,  as  well  as  an  ineHicient, 
antiseptic  guard;  but  in  dresshig  wounded  joints  it  is  fretjuently  verj-  useful, 
thougn  never  indispensable.  The  principle  to  be  acted  uix>n  is  simply  this: 
that  thei'e  must  be  allowed  no  opix»rtunity  for  septic  particles,  floating  in  the 
atmosphere,  to  remain  iu  a  living  state,  either  on  or  in  the  wound.  Tliis  is 
the  end  to  bo  ainictl  at,  and  every  well-educated  surgeon  must  select  his  own 
means  of  attaining  it. 

If  the  joint  have  been  widely  opened,  or  contaminated  by  the  admission  of 
foreign  substances  into  the  sac,  the  interior  must  he  antiseptically  washe*! 
out.    If  the  wound  be  small  and  recent,  and  no  special  reason  exist  for  belier- 
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iug  that  the  capsule  has  foreign  substances  within  its  cavity,  it  is  best  to 
assume  that  the  blade  which  wounded  it  was  wiped  clean  by  the  outer  tissues 
as  it  entered,  and  that  the  outflow  of  blood  and  synovia  has  prevented  septic 
particles  from  entering.  As  a  matter  of  fiict,  in  narrow  wounds,  the  steady 
outflow  of  viscid  synovia  ofteuprotects  the  interior  for  several  days  from  the 
entrance  of  septic  influences.  The  wound,  being  promptly  closed  by  ordinary 
methods,  should  have  a  thorough  antiseptic  covering,  and  should  be  main- 
tained in  a  state  of  perfect  immobility.  If  inflammation  occur,  cold  applica- 
tions should  be  vigorously  employed,  without  in  the  least  relaxing  the  antisep- 
tic precautions.  I  advocate  no  servile  adherence  to  the  peculiar  methods  of 
Lister,  or  of  any  one  man ;  nevertheless,  in  wounds  of  jomts,  a  skilful  use  of 
antiseptic  principles  is  of  extreme  importance.  If  the  principles  are  well 
comprehended,  every  surgeon  can  devise  his  own  methods  of  applying  them. 

In  many  cases,  the  synovial  fluid  will  increase  rapidly  after  the  closure  of 
the  joint,  causing  considerable  distension  of  the  sac,  and  this  fluid,  produced 
under  the  inflammatory  influence,  seems  to  be  of  an  irritating  character.  It 
should  be  promptly  withdrawn,  either  by  repeated  aspiration,  or  bv  opening 
a  comer  of  the  original  wound  under  antiseptic  precautions;  ana  in  some 
cases  it  is  best  to  insert  temporarily  a  small  drainage-tube,  keeping  it  always 
under  strict  antiseptic  guards. 

K  suppuration  ensue  despite  all  care,  or  if  it  have  already  occurred  before 
the  surgeon  sees  the  case,  the  wound  must  be  boldly  laid  open  in  such  a  way 
as  to  aomit  of  perfect  drainage,  and  of  r^ular  daily  washing  out  of  the  inte- 
rior with  antiseptic  fluids,  of  which  carbolized  water,  of  the  strength  of  one 
part  to  forty,  is  one  of  the  best. 

Incisbd  Wounds  of  the  Knee-joint. — ^The  knee-joint,  owing  to  its  size  and 
complexity,  has  an  enormous  surface  of  synovial  membrane,  amounting  to 
about  one  hundred  square  inches,  and  if  we  include  the  bursa  under  the 
quadriceps  femoris,  which  very  often  either  communicates  with  the  synovial 
sac  by  a  free  opening,  or  else  constitutes  a  wide,  upward  extension  of  the  sac 
itself,  the  area  will  be  little  short  of  two  hundred  square  inches. 

The  synovial  membrane  of  the  knee  always  forms  two,  and  sometimes 
three  cavities,  suflScientlv  separated  from  each  other  to  prevent  one  part 
from  being  washed  out  through  another,  and  yet  connected  enough  to  allow 
septic  infection  to  contaminate  every  comer  of  the  whole. 

The  lower  cavity  is  formed  by  that  part  of  the  synovial  membrane  which 
is  below  and  behind  the  patella.  This  membrane  covers  the  top  of  the  tibia, 
lapping  down  about  half  an  inch  over  its  edges,  and  then,  tuming  upward, 
covers  DOth  surfaces  of  the  semilunar  cartilages,  and  extends  upward,  about 
an  inch,  on  each  side  of  the  condyles  of  the  temur.  From  the  condyles  it  is 
reflected  downward  and  forward,  covering  the  whole  end  of  the  bone.  At 
the  level  of  the  patella,  the  synovial  sac  is  constricted  considerably,  and 
partly  shut  off  from  the  cavity  above  by  the  pressure  of  the  patella  and  of 
certam  ligamentous  folds  against  the  front  of  the  femur.  Above  the  patella 
the  sac  expands  again  into  a  large  cavity,  which  often  extends  pretty  high 
behind  the  quadriceps  muscle.  Above  the  synovial  sac  proper,  is  the  great 
sub-muscular  bursa  which  separates  the  quadriceps  from  the  front  of  the 
femur,  and  which  is  oft;en  connected  by  a  large  opening  with  the  sac  of  the 
joint  itself. 

The  anatomical  text-books  give  a  partly  erroueous  impression,  in  saying 
that  this  bursa  does  not  always  exist.  For  surgical  purposes,  it  is  always 
present ;  if  not  as  a  perfect  sac,  yet  as  a  very  loose  connective  tissue,  which 
offers  no  resistance  to  the  diffusion  of  putrid  pus.  Even  when  well  developed, 
the  borsa  is  traversed  by  a  mesh-work  of  nbrous  bands,  which  grow  more 
VOL.  ni.— 46 
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Fig.  580. 


numerous  in  the  upper  portion,  until  they  merffe  into  the  loose,  iutorwuflculaTf 
coiiueotive  tissue  of  the  thigh.  Tliere  is  usually  no  definite,  upper  lx>undary 
to  the  bui'sa,  and  an  injection  thrown  into  the  knee-joint  of  a  cadaver  may 
often  l>e  made  to  run  up  throiigh  this  loose  tissue  to  Poupart  k  ligament. 
Hence  the  facility  with  which  pun  in  the  kne4>-Joint  will  burrow  it*  way 
upward,  and  cause  va^t  abscesses  in  the  thigh. 

We  have,  therefore,  in  p>oint  of  fact,  three  large  cavities  to  consider; — 

(1)  The  flub-muscular  buiva. 

(2)  The  snpra-patcllar  cavity. 

(3)  The  infm-patellar  cavity. 

The  bursa  is  sometimes  separated  completely  from  the  joint,  but  it  is  not 
correct  to  say  that  it  is  ever  totally  al>sent  fmm  the  limb,  in  such  a  sense  as 
to  exclude  the  risk  of  extensive  purulent  infiltration.  When  the  knee  iai 
bent,  tlie  jMitella,  with  the  ligamentis  on  cither  side,  is  pressed  with  great 
iirmnees  against  the  front  of  the  femur,  closing  the  narrow  isthmus  of  the 
sac  pretty  completely,  and  ettectually  preventing  the  waj*hing  and  draining 
of  one  B4»ement  of  the  s^Tiovial  sac  through  the  other,  or  of  the  bursa  through 
either,  wliile  the  septum  lietween  the  joint  and  the  bursa,  though  of^n  m- 
complete,  prohibit**  free  cleansing  of  the  synovial  sac  througli  incisions  in  tlic 
bursa,  or  of  the  bui*sa  through  the  sac.  When  general  suppuration  of  all  the 
cavities  exists,  each  one  must  have  itt*  own  means  of  dminage.  It  is  fur  want 
of  appreciating  these  mechanical  facts  tliat  surge^ms  have  iK-en  so  often  baffled 
in  allcmpting  to  disinfect  suppurating  knet*-jomts. 

As  the  nervousness  of  many  patients  pi-events  the  daily  insertion  of  a 
syringe-pipe  Jinto  o|>enings  with  raw  edges,  the  washing 
of  the  cavities  in  that  way  is  often  difficult.  It  is,  thens 
fore,  la'tter  to  ana'stlietize  the  j»atient,  make  all  the  o|K*n- 
ings  at  once,  and  place  drainage-tubes  in  them,  which,  once 
in  [josition,  receive  injections  without  jiain.  Each  of  tfje 
thrcHj  cavities  should  have  at  least  two  ojteniugs,  eo  placed 
that  the  purit^'ing  injection  will  enter  at  one  side,  wid, 
sweeping  across  tlie  cavity,  j>as«  out  on  the  other,  thus 
completely  wiLshing  away  all  putrid  pus.  Dr.  Markix*  liac 
shown  the  value  ot  this  luincijile  <»f  ^'through  drainage" 
in  various  injuries  and  diseaseft,  and  it  is  uuiieces!«a nr  to 
dlnouss  it  here.' 

The  best  locations  f*»r  the  intnxlmrtion  of  draiuage-tnbes 
are  eight  in  number,  hut  it  is  not  generally  uecv*jwary  to 
use  more  than  six  on  one  patient,  that  is  to  say,  two  tubes 
for  each  cavity. 

The  eight  i>oint*i  of  incision  are  as  follows: — 
a.  One  on  either  side  of  the  bursa ; 
L  One  on  either  side  of  the  supra-patellar,  synovial  ex- 
pansion ; 

0.  One  on  cither  side  of  the  condyles,  wliere  the  syno^-ial 
sac  is  n.!flecteiI,ahont  an  inch  above  the  S4Mullu!iAr  cartilages, 
and  ncjir  the  {KX-^terior  jwirt  of  the  joint ; 

(/.  One  on  either  side  of  the  ligamciitum  ]iatellfe. 
These  [tositious  are  shown  in  the  annexed  illustmtioo. 
In  making  use  of  these  points,  the  following  principles 
s]kovitb»«i«bti>«iBu    will  guide  us: — 
.T.ii«bi«  for  drmia.,*        |    jf  j|,^^  |j„j^  ^  ^^^  affcctcd,  the  incisions  and  tubee 
jai^jj.  for  its  cavity  may  be  omitted. 
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2.  In  the  early  stages  of  a  wounded  knee-joiut,  the  flexing  of  the  knee  and 
consequent  closing  ot  the  patellar  isthmus  by  the  pressure  there,  sometimes 
prevents  for  a  time  the  spread  of  the  pus  and  of  the  inflammation  from 
one  cavity  to  the  other.  In  such  cases,  by  keeping  the  knee  bent,  and  by 
thorough  antiseptic  drainage  and  injection  of  the  single  cavity  which  is  found 
suppurating,  I  have  been  able  to  prevent  the  inflammation  from  spreading  to 
the  other  cavities,  and  fb  obtain  a  cure  with  but  little  trouble. 

3.  Whatever  cavities  are  aftected,  they  should  generally,  as  before  said,  be 
drained,  each  from  two  points,  and  sometimes  from  more.  In  the  cavity 
below  the  patella,  sufficient  drainage  can  generally  be  procured  by  placing 
one  tube  in  front,  by  the  side  of  the  ligamentum  patellae,  and  another  on 
the  opposite  side  of  the  joint,  in  front  of  the  hamstring  tendons,  and  just 
above  the  junction  of  the  femur  with  the  tibia.  If  the  capsular  ligament 
should  prove  so  tense  here  as  to  render  difficult  the  insinuation  of  a  tube, 
the  surgeon  may  facilitate  the  procedure  by  extending  the  incision  backward, 
close  under  the  hamstring  tendon,  where  the  capsule  is  voluminous  and  loose. 
By  this  plan  the  lower  cavity  can  generally  be  well  washed  out,  since  the 
fluid  passes  diagonally  through  the  jouit.  It  should  be  borne  in  mind,  how- 
ever, that  the  feck  part  of  the  cavity  is  divided  into  two  lateral  pouches  by 
a  synovial  fold,  which  is  reflected  from  the  back  of  the  joint,  forward,  to 
cover  the  crucial  ligaments.  Where  this  causes  any  difficulty  in  complete 
cleanaing,  it  may  be  necessary  to  put  a  tube  into  each  pouch,  near  the  ham- 
strings, 80  that  a  stream  thrown  into  the  front  opening  may  divide,  and  irrigate 
each  pouch. 

By  effiscting  the  clean^u^  of  all  three  cavities  in  this  thorough  and  syste- 
matic manner,  the  practical  surgeon  will  And  that  suppurating  knee-joints 
are  freed  from  most  of  their  dangers.  As  this  is  rarely  done,  a  mrge  portion 
of  the  patients  thus  affected  die,  not  at  all  from  the  necessities  of  the  case, 
but  from,  blood-poisoning,  due  to  the  wretched  insufficiency  of  the  measures 
employed  to  free  this  complex  cavity  from  its  mass  of  putrefying  pus. 

knowing  how  dangerous  it  is  to  open  a  healthy  knee-joint,  the  practitioner 
often  has  a  vague  idea  that  there  is  equal  or  greater  danger  in  freely 
opening  one  which  is  suppurating,  not  considering  that  he  has  for  practical 
purposes  no  longer  a  synovial  sac,  but  only  an  abscess,  to  deal  with,  and  that 
the  more  widely  it  is  opened,  the  less  dangerous  it  is.  Xot  comprehending 
this  trutti,  he  proceeds  timidly,  and  with  fear  and  trembling,  to  inject  a  little 
puiifying  fluid  through  a  single  opening  into  one  of  the  cavities,  but  fails 
utterly  to  disinfect  even  that  one,  to  say  nothing  of  the  other  two.  Of  course 
he  gains  nothing,  and  the  patient  grows  rapidly  worse.  Thus  baffled,  the 
average  practitioner  has  not  the  courage  to  make  additional  openings,  or, 
if  he  lias,  he  knows  not  how  many  of  them  he  should  make,  nor  where  he 
should  locate  them,  and  to  the  shame  of  surgical  literature  it  must  be  added 
that  he  will  find  in  his  text-books  no  adequate  instructions  on  these  vital 
points. 

The  systematic  treatment  of  incised  wounds  of  the  knee-joint  should  con- 
form to  the  above  principles,  and  may  be  briefly  stated  as  follows : — 

If  seen  in  its  recent  condition,  before  suppuration  has  been  set  up,  the 
wound  should  be  opened  and  disturbed  only  as  much  as  is  strictly  necessary 
for  examination  and  cleansing  from  foreign  bodies,  and  this  preparatory  ex- 
ploration should  be  done  with  careful  antiseptic  precautions.  The  cleansing 
being  completed,  the  wound  shouHl  be  closed  and  dressed  antiseptically,  and 
all  subsequent  dressings  should  be  conducted  with  similar  care.  If  the  joint 
have  been  exposed  to  the  air  widely  enough  to  become  contaminated  with 
dirt  and  foreign  bodies,  it  must  be  not  only  freed  from  such  objects,  but 
washed  out  with  some  suitable  antiseptic  fluid,  carbolized  water  of  the 
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strength  of  two  and  a  half  parts  to  the  hunditnl  l)eing  a^^  safe  an  article  i 
can  he  found.  If  there  be  no  proof  that  any  foreign  subtitanees  are  in  the 
joint,  and  if  there  have  l>eGn  no  long  exj»osure  t(.»  the  air,  the  wound  may  be 
closeil  at  once  without  any  injection,  but  should  be  dre8;*ed  antiseptically, 
as  before. 

Ak  the  physician  in  private  practice  will  not  find  at  his  |>atient''8  bedside 
a  pair  of  steam-^prav  machines,  with  all  the  other  complex  appliance*  of 
"  Lieterisra,'*  it  will  l)o  well  to  desui-ribe  here  an  extenuxiraiieous  antideptic 
plan,  wliich  can  be  carried  out  in  any  place  where  carbolic  acid,  or  any  other 
goo*l  antiseptic,  can  be  obtained. 

First  let  the  surgeon  prejiare  a  quantity  of  carbolized  water  of  the  strength 
of  about  two  and  a  l^alf  j^)cr  cent.,  or  one  part  of  crystals,  or  of  95  per-cent.  acid, 
to  forty  of  water.  This  can  be  used  to  wash  the  wound,  to  syringe  the  joint,* 
and  to  apply  iw  a  wet  dressing.  As  a  substitnto  for  the  carl>ofic  spray,  let 
an  assistant,  during  the  dressing,  keen  a  little  of  the  two-aiid-a-half  per  cent, 
solution  dnpjiing  constantly  across  tne  wounded  surface,  which  will  effectu- 
ally prevent  all  septic  infection  from  without.  Sutures  and  adhesive  plasters 
may  be  use<i  if  needed.  A  thick  compress  of  cotton  Ixitting,  lint,  or  eoft 
towelling,  soaked  in  the  crarbolized  water,  may  now  be  laid  on  the  closed 
wound,  and  the  whole  covereil  with  strong  pai>er  dipped  in  melted  lard, 
tallow,  cerate,  or  wax.  A  wrap  or  bandage  retains  the  whole  in  position. 
Such  a  dressing  will  remain  j>erfectly  a^^ptic  for  twenty-four  hours.  If 
longer  inten'als  between  tlie  dressings  are  required,  it  is  l>e.tter  to  soak  the 
cotton  or  lint  compress  in  a  mixture  of  one  j>art  of  crystals  of  carbolic  acid, 
in  twelve  jtarts  of  anv  bland  oil,  or  of  glycerine.  Such  a  comprese,  covered 
with  oiled  i>ai>er,  will  retain  its  antiseptu-  powei»  }K>rfectly  for  several  days. 

With  materials  thus  extenijM>rized,  a  practitioner  who  couijuvhends  tlie 
principles  of  the  art  can  make  ul>iolutely  antiseptic  dressings. 

If  inflammation  haaensuetl  in  the  synovial  sac,  and  has  as  yet  only  invaded 
one  segment  of  it,  then  a  small  opening  should  be  maintained  in  one  angle  of  the 
wound,  under  antiseptic  guards,  in  order  that  the  irritating  fluids  may  escape 
freely,  and  not  accumulate  under  a  pressure  which  would  lift  the  imtella,  and 
idlow  them  to  enter  the  other  w^i^nicnt  of  the  sac.  To  prevent  this,  it  is  well 
to  temix^rarily  flex  the  knee  somewhat,  and  thus  constrict  the  Lsthmus  of  the 
synovial  cavity  in  the  manner  already  cxj»lained.  K,  however,  the  disease 
has  spread  to  the  whole  cavity,  the  flexed  ^>osition  should  not  be  long  main- 
tained, lest  it  become  ftermanent. 

If  auppunition  invadtw  the  entire  joint,  it  puts  the  jiatient  in  serious  peril 
of  his  hte,  unless  resohit-ely  treated.  The  i>us  undergoes  docc»uii»osition,  and 
rapidly  p<^>isons  the  bl<v>d  by  abs<ir[ttion.  It  tills  not  only  all  the  di>ep,  com- 
plex |x>ckets  below  the  |»atella,  but  the  wide  sac  above  it.  and  often  pene- 
trates along  the  meshe»  of  the  £jreat  hursji  above,  and  converts  the  whole 
fn>nt  of  the  thigh  into  a  long,  diflfused  abscess,  whose  vascular  walls  absorb, 
the  putrefying  fluids  witli  deadly  rapidit}*.  In  addition,  caries  is  often  in- 
duced in  the  articular  surfaces,  forming  a  very  grave  addition  to  the  previous 
trf)ubles. 

I  have  been  thus  pirticnlar  in  describing  the  management  of  incised  wounds 
of  the  knee,  l)ecause  of  their  great  dan^^er,  and  \)t'  the  wretcheil  inclficiency  of 
the  treatment  ordinarily  adopted.  The  limits  of  this  article  do  not  admit 
of  e<iual  details  reganling  all  the  other  articulations,  but  the  principles  arc 
the  same,  and  w*ith  these,  guided  by  his  anatomical  knowledge,  the  surgeon 

*  Two  And  a  half  per  eent.  la  the  proper  Btrenetli  for  sjrrtDging  oat  a  anpparatlng  joint  eavllj. 
To  wash  nut  «  hvaUhjr,  freahljr  ezpoeedi  flTOorijd  sac,  not  yet  aupparatiug,  one  hallf  this  atrcDgtli 
win  be  better. 
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need  not  hesitate  about  his  duty.  Macnamara*  advises  to  drill  through  the 
bones  into  suppurating  joint  cavities,  for  the  purpose  of  drainage,  but  hie 
suggestion  has  not  proved  acceptable  to  other  surgeons,  since  it  is  easier  and 
simpler  to  make  openings,  wherever  needed,  in  the  capsule. 

Tne  drainage-openings  of  the  hip  may  be  made  behind  or  in  fix»nt  of  the  tro- 
chanter, and  ttiose  of  the  ankle  on  either  side,  below  or  in  front  of  the  malleoli. 
The  tarsal  articulations  may  be  opened  wherever  they  are  most  accessible. 
The  joints  of  the  phalanges  shoula  be  drained  from  the  dorsal  aspect.  The 
wrist-joint  is  to  be  reachS  on  either  border,  a  little  towards  the  dorsal  side. 
The  elbow  can  be  opened  around  the  border  of  the  olecranon,  and  at  the 
junction  of  the  head  of  the  radius  with  the  humerus.  The  shoulder  can  be 
drained  in  almost  all  directions,  but  especially  anteriorly  and  externally.' 

From  the  earnestness  with  which  I  have  recommended  drainage  by  incisions 
and  tubes,  no  one  should  infer  that  it  is  proper  to  neglect  a  vigorous  use  of 
cold  and  other  antiphlogistic  measures  in  tne  early  stages.  Antiseptic  drain- 
age should  be  simply  added  to  and  not  substituted  in  the  place  of,  other  treat- 
ment. All  these  rules,  of  course,  will  be  often  modified  by  the  location  of 
the  original  wound. 


n.  Punctured  Wounds  of  Joints. 

Punctured  wounds  of  joints  often  recover  with  surprising  ease.  If  made 
by  a  slender  weapon,  the  opening  closes  instantaneously  without  admitting 
any  air,  and  though  some  acute  synovitis  may  follow,  it  is  in  most  cases 
easily  managed  by  cold  applications,  and  not  very  apt  to  terminate  in  suppu- 
ration. Should  it  be  otherwise,  however,  and  pus  be  formed,  the  principles 
already  inculcated  must  be  applied.  As  the  first  step,  the  cavities  of  the 
joint  may  be  emptied  once  or  several  times  by  the  aspirator,  K  the  pus  grow 
more  watery  wiui  each  aspiration,  and  be  uee  from  offensive  odor,  and  the 
inflammation  abate,  there  will  be  hope  of  a  complete  cure  by  aapiration  alone, 
or  by  aspiration  conjoined  with  antiseptic  washing  of  the  cavities  through 
the  aspirator  tube ;  but  if  the  parts  do  not  improve,  then  free  incisions  must 
be  made,  and  antiseptic  treatment  in  full  be  adopted,  as  in  cases  of  incised 
wound. 

Punctures  of  FingertJOINTs. — One  of  the  most  common  joint-wounds  of 
the  punctured  variety  is  made  by  biting.  Men  of  tiie  lower  class,  in  fight- 
ing, nave  a  strange  proclivity  to  bite  each  other's  fingers.  A  tooth  penetrating 
a  digital  articulation  sets  up  suppurative  inflammation,  and  the  putrid  effu- 
sions, finding  no  ready  escape  on  account  of  the  closure  of  the  puncture,  buiv 
row  around  the  phalanges,  strip  off  their  periosteum,  and  lead  to  necrosis. 
These  wounds  should  be  tested  at  the  outset  with  a  fine  probe,  to  discover 
any  opening  into  the  joint,  and  if  one  be  found,  it  should  be  antiseptically 
treated  at  once.  If  it  be  seen  after  inflammation  of  the  articulation  is  already 
fully  set  up,  free  incisions  made  immediately,  and  full  antiseptic  measures, 
will  prevent  very  severe  mischief. 

■  Difleases  of  the  Bonea  and  Joints,  p.  115.    London,  1881. 

■  Baden  has  published  a  valuable  article  on  incisions  for  drainage  of  joints  (Berlin  klin. 
Woohensch.,  Aug.  6,  1877).  Packard,  in  his  edition  of  Holmes's  System  of  Surgery  (vol.  ill.  p. 
245),  discusses  the  matter  briedy.  Articles  bearing  on  tho  subject  may  \te  found  in  various 
periodicals,  especially  Edinburgh  Medical  Journal,  September,  1875 ;  Lancet,  1875 ;  British 
Medical  Journal,  September,  1875;  Gaiette  MMicale  de  Strasbourg,  1  Sept.  1877;  Schmidt's 
Jahrb6cher,  Band  174,  S.  268 ;  Deutsche  Zeitschrift  fUr  Chirurgie,  Band  x,  S.  296 ;  Deutsche 
med.  Wochenschrift,  24  Nov.  1877 ;  Centralblatt  fiir  Chirurgie,  Deo.  8, 1877 ;  Ibid.  S,  480,  1878. 
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TIT.  Lacerated  Wounds  of  Joints. 

The  principles  of  treatment  in  tbeso  severe  injurieg  are  flimilar  to  those 
already  laid  down  for  the  raanagcnient  of  incised  wounds,  hut  the  hoj>e  of  union 
without  pus- format  ion  is  very  slight,  and  the  surgeon  will  generally  have  to 
comhat  the  ftuppurativu  tendency  from  the  ouUet.  A»  tar  as  thei^  wounds 
belong  to  the  class  of  compound  dislocations,  they  have  already  been  con- 
sidered in  a  previous  portion  of  this  article. 

The  other  aiuscs  of  lacerated  joint  wounds  are  the  violence  of  machinery, 
falls  ujjon  angular  objects,  and  all  the  various  accidents  whieh  may  wrench 
the  bones  far  enough  from  their  proper  relations  to  lacerate  their  surround- 
ing soft  part**.  The  ell)ow  is  especially  subject  to  lacerated  wounds  when 
bent  suddenly'  backward.  Thus  a  \&dy  was  overturned  in  her  carriage 
wliile  the  horst^  wore  nmning  away.  As  the  side  of  the  vehicle  nenreil  tbe 
ground,  she  put  her  hand  thi"ough  the  open  window  against  the  jmvement. 
The  carriage,  still  rushing  tbrwanl,  brought  the  window  frame  against  the 
back  of  the  ell>ow,  bending  the  lV>iViirni  violently  backward.  The  bottes  were 
not  fractured,  hut  the  anterior  ligimientii  gave  way,  with  most  of  the  soft  parts 
on  the  anterior  fispect  of  the  articulation,  layinu:  the  joint  widely  o[>en. 
Under  thoiX)utch  antiseptic  ti*catment  the  parts  healed  with  no  other  disaster 
than  anchyloslK, 

I^aecnitctl  wounds  will  sometimes  unite  by  first  intention;  hence  in  recent 
liu'cnitions  of  joint  capsules,  and  of  their  overlying  tissues,  the  surgeon  should 
eonsider  whether  he  may  not,*by  pmmiit  antiseptic  closure  and  adoption  of 
the  Bubfiefiuent  measures  ml  vised  in  speaking  of  incised  wounds,  preserve  a 
useful  articulation.  If  nothing  pmlubit  the  attempt  it  should  Iw  under- 
taken with  the  sjiine  care  and  minute  attention  to  llie  perfection  of  antiseptic 
precautioTiri,  which  have  already  been  recommendea  in  cases  of  incised 
wound.  If  the  eftbrt  fail,  and  suppumtion  ensue,  or  if  the  purulent  stage 
have  already  set  in  when  the  patient  comes  under  the  surgeon's  care,  then 
the  treatment  must  be  by  drainaire  tubes  and  injections,  or,  if  carie*  have  set 
in,  amputation  or  resection  may  Ix*  required. 


n''.  Gunshot  VVovnds  of  Joints. 


These  injuries  are  generally  both  lacerated  wounds  and  compound  commi- 
nuted fnu'tures,  thougli  in  a  few  ejiscs  a  bullet,  cutting  along  the  side  of  n 
joint,  merely'  oi»ens  the  capsule  without  shattering  tbe  bone.  The  anny  rifle- 
bullet  is  large,  and  when  it  passes  directly  through  an  articulation,  it  generally 
reduees  a  large  part  of  the  ends  of  tbe  bones  to  a  tine  gnivcl,  consisting  of 
eomminut4;Hl,  osseous  and  cartilaginous  material,  lH»side8  si)liiitering  the  re- 
moter [Kirtions  of  the  articular,  twseout^  extri'inities.  The  large  quantity  of 
bony  gravel  left  in  the  joint  places  it  in  a  very  different  situation  fmm  that 
of  an  ordinarj*  compound  fracture,  and  Htam]>s  as  idiotic  all  efforts  to  treat 
cases  attended  with  such  ooinminution  in  a  merely  ((uiservative  manner, 
whether  with  or  witlanit  antisepties.  The  tii-^t  thing,  therefore,  in  a  case  of 
penetrating,  gunshot  fracture  of  a  joint,  is  to  examine  carefully,  and  detennine 
whether  tlie  bone  be  comminuted  or  not.  If  the  causule  be  merely  cut  oj»eii, 
leaving  the  bone  untouched,  the  treatment  may  be  as  m  other  cases  of  lacerate<l 
joint-wound-  If  the  hone  Ik*  hi^iken,  but  not  comminuted,  the  case  may  be 
treated  as  other  emiiiKiund  fnictures  of  joints,  but  if  It  1k»  badly  comnjinute*!, 
tUu  surgeon  must  generally  choose  between  amputation  and  excision,  or  the 
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eerai-conservative  course  of  opening  the  articulation,  anJ  clearing  out  the 
fniguieuU.  If  there  are  any  situations  in  winch  a  more  strictly  conservative 
plan  wonlil  l)e  atlmissible,  they  are  in  the  hip-joiut  and  in  the  spinal  articula- 
tions, where  it  is  obvious  that  certain  coniplication»  may  compel  surgical 
inaction  an  to  an  injured  joint,  when  otherwise  an  operation  would  be  im- 
perative.    Common  sense  and  not  arbitrary  rules  must  guide  in  such  eases. 

Gunshot  Wounds  of  Vertebral  Articulations, — A  long  discusgion  of 
these  injuries  would  not  be  appropriate  here,  because  their  chief  importance 
consists  in  the  miscliief  done  to  the  cord,  and  not  to  the  articulations  as  such. 

The  vertebne,  beiiig  composed  of  cancellous  ti&Hue,  aiv  very  liable  to  absorb, 
through  their  opened  and  non-<iontracting  venous  channels,  a  vast  quantity 
of  putrid  matenal ;  hence  septicaemia  is  very  liable  to  occur,  as  in  the  case 
of  the  late  President  Garfield.  This  disaster  can  be  prevented  in  a  few  cased, 
where  the  wound  happens  to  be  so  located  as  to  admit  of  exploration  with 
some  degree  of  safety.  It  is  thoi\?fore  a  sound  doctrme  to  explore  such  wounds 
to  the  lx)nc,  if  it  ciin  !k>  dtrnv  without  much  risk,  and  to  try  to  establish  dmin- 
age  and  an  aseptic  condition  in  the  bone-wound  itself;  but  if  the  exploration 
be  likely  to  evacuate  the  spinul  fluid,  or  do  other  fatal  mischief,  it  is  idle  to 
pretend,  as  some  have  done,  that  such  an  examination  should  be  persisted  in, 
even  at  the  risk  of  ha-^tening  dettth.  It  is  to  l>c  remembered  that  a  bullet 
is  itself  generally  antiseptic,  beini^  covered  with  cnndeused  sulphuri*-  and 
sulphurous  acids  from  the  combustion  of  the  ]:»owder  in  the  gun,  and  that  its 
piissage  through  cancellous  bone  by  no  means  insures  septiciemia.  In  many 
cases,  an  exploration  pushed  far  enough  to  reach  the  perforation  in  the  ver- 
tebra, would  be  more  dangerous  than  to  trust  that  part  of  the  wound  to  nature. 
There  have  been  as  yet  no  sufficient  statistics  accumulated  as  to  vertebnd 
woundsj  to  enable  us  to  lay  down  precise  rules  of  conduct,  and  until  science 
does  us  this  service — a  very  ditficult,  if  not  an  imix>ssible  service  in  this  cla^s 
of  eases — each  surgeon  must  he  guitled  by  his  best  judgment  on  gei»eral  prin- 
ciples. Those  writers  who  allege  that  surgical  science  has  a  settled  rule  for 
every  possihle  contingency,  do  not  consider,  or  do  not  know,  the  actual  state 
of  surgical  literature. 

Dr.  Otis'  gives  a  table  of  642  cases  of  wounds  of  vertebne,  with  55  J  per 
cent,  mortality.  He  gives  also  a  table  of  sixty  cases,  in  which  various  opera- 
tions were  |)ertbrnied  upon  the  w<nuide<l  vertebne,  with  '27  dwiths,  which  is  a 
mortality  of  45  jjer  cent.  The  unavoidable,  mathematiciil  inference  from  thcise 
figures  is,  that  the  cases  operated  on  were  ten-and-a-half  per  cent,  more  sue- 
cesstul  than  the  average  of  the  whole;  but  there  is  no  practical  value  in  this 
inference,  because  it  is  not  known  whether  those  selected  for  oijenitiou  were 
case^  of  average  sc.verity. 

The  only  conclusiotis,  therefore,  which  are  at  present  atlmissible,  are  these: 
In  gunshot  fractures  of  the  spine,  very  careful  examination  should  be  the 
rule,  and  in  many  ca^^es  incisions  should  be  made  with  juilicious  boldness, 
Itolh  to  assist  the  exploration,  and  toetmble  the  i>]tcratortf»  remove  fragments 
of  Ijoiie,  bullets,  and  nieces  of  clothing,  and  last,  Ijnt  not  Iciist,  to  cnamo  him 
to  thoroughly  drain  tne  fracture,  and  to  kcejt  it  purified  with  antiseptics.  In 
other  resjKjcts  the  ftatient  must  be  treatt*d  according  to  general  jiriuciples, 
guided  by  the  special  study  of  each  case. 

Gunshot  Wounds  of  the  Shoulder-joint. — These  vary  excei^lingly  in 
gravity,  as  do  similar  injuries  elsewhere.     The  joint  may  \te  toni  to  feag* 

I  Med.  mnd  Surg.  Uiat.  of  the  War  of  tUi}  U«UlUuu.     I'art  First,  £$tirglu&l  Volume. 
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meiitti,  or  siniplv  opened,  or  ma^  suffer  any  intermediate  degree  of  destruc- 
tive action.  In  bullet  wouudH  ot  the  shoulder,  the  orifice  in  the  thick  deltoid 
muHcle  is  apt  to  contnict  and  I'esist  the  free  exit  of  pus,  and  leml  to  u  destmo 
tive  harrowing  of  septic  fluids.  If  the  joint  be  opened,  und  the  lK>ne  merely 
not^'hed  or  grooved  by  tlie  bullet,  without  being  shattered,  it  will  not  usually 
be  necessary  to  amputate  or  excise,  but  only  to  oj>en  the  parts  freely,  and 
treat  them  antiseptically.  W  the  bone  be  shattered,  we  have  to  consider  more 
energetic  measures,  or,  in  other  words,  we  must  choose  between  amputation 
und  ivsoction.  For  a  sboulder-jonit  badly  shattered  by  a  bullet,  mei-e  oi>n- 
ecrvative  treatment  is  too  dangemus  to  be  considered.  The  Mediwil  and 
Surgical  History  of  the  War  ot  the  Rebellion,  it  is  true,  seems  to  show  an 
advantage  of  several  per  cent,  in  favor  of  exi>ectant  treatment,  but  if  we  reflect 
that  the  cases  selected  for  this  jilan  were  the  lea^t  severely  injured,  the  appa- 
rent statistical  advantage  is  more  than  accounted  for  by  the  mildness  of  the 
cases.  He  would  l)e  a  rash  man  who  should  be  so  infected  with  coium*rvati8m 
as  to  leave  to  unaide<l  nature  a  shoulder-joint  filled  with  bony  gravel  from 
the  comminution  of  the  humerus. 

As  l>€twecn  amputation  and  resection,  the  ditference  shown  by  several 
collections  of  statistics  is  only  about  two  per  cent.  Tlie  most  valuable  tables 
on  this  subject  are  those  collected  by  Dr.  Otis,  in  the  Medical  and  Surgical 
Histor)'  of  the  War  of  the  Rebellion,  and  by  Dr.  IL  CuUxM-tsou,  in  his  prize 
essay,  published  by  the  American  Medical  Association  in  1876.  The  brevity 
of  tnirt  article  does  not  mlmit  of  a  full  statement  of  all  the  statistics  bearing 
on  this  subject,  but  from  a  careful  search  of  the  literature  of  both  e(»ntiuents, 
supplemented  by  the  above-named  documents,  I  have  been  able  to  condense 
the  following  results: — 


Moi>R  or  TKSATM»T. 


Bxppntant  troAtment 577 

Amputntion  nt  tiliuutdor  for  treamatio csiueii  (nearly 

all  guntiliut  woands) 1177 

Resection  of  nhoulder  in  slrollar  cased    .         .         .  1408 


144 

457 
518 


MoKTAurr 
put  cwwT. 

25 


39 
37 


It  will  bo  stHMi,  therefore,  that  resection  appears  to  be  somewliat  safer  than 
amputation,  besides  preserving  a  very  useful  Hmb.  As  between  primary, 
iutermediarv,  and  secondary  operations,  the  intermediary  are  consi<lerably  the 
most  fatal,  "but  the  primary  and  secondary  do  not  greatly  difter.  The  con- 
clusions are  obvious: — 

(1)  hi  i^unsliot  wounds  of  the  shoulder,  with  but  slight  injury  to  the  bone, 
we  shonlcl  oi»en  the  joint  widely,  and  ti^eat  it  antisej»tically. 

(2)  In  comminuted  fractures,  where  the  circulation  and  inner\-ation  are 
tolerablv  well  iireserved,  we  should  resect  the  joint. 

(3)  X'C^liere  tne  iuiier\'ation  and  circulation  are  destroyed,  or  nearly  bo,  we 
should  HUkputate. 

(4)  Primary  operations  are  to  be  preferred. 

GtTNsiioT  WouNPS  OF  THK  Eldow-joint. — The  degree  of  comminution  of 
bone  in  tlu^se  injuries  varies  extremely,  but  even  in  tne  most  favorable  cases, 
the  results  of  tne  wound  are  very  serious.  The  complexity  of  the  joint  is 
such  that  it  is  difficult  to  dniin  it,  or  disinfect  it,  with  any  completeness ; 
hence  purely  conservative  treatment  has  not  such  success  as  one  could  desire, 
even  when  the  bones  art;  but  slightly  injure*!.  Demme  and  Salzinann  ^ve 
the  mnrtnlity  of  conservative  ta^atmeut  at  sixty  |ier  cent.,  yet  in  General 
Sherman's  campaigns,  Di-s.  Andrews  and  Wooilworth  found  only  twenty-five 
per  cent,  of  deaths,  showing  that  in  well-selected  cases  expectancy  is  admis- 
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sible.*  Generally,  however,  the  comminution  is  such  that  we  have  no  choice 
except  between  amputation  above  the  elbow  and  excision  of  the  joint.  In 
r^ard  to  the  selection  between  these  two  operations,  such  contradictory 
opinions  have  been  expressed  by  eminent  authorities,  that  surgical  literature 
on  this  point  is  eminently  confusing.  This  state  of  aftairs  can  only  be 
accounted  for  by  supposing  that  many  authors  of  prominence  have  preferred 
to  form  opinions  by  guesswork,  rather  than  by  a  laborious  sifting  of  facts. 
It  is  necessary,  therefore,  to  discuss  the  question  with  some  care,  in  order  to 
reach  the  solid  truth.  The  following  statistics  have  been  gathered  with  much 
labor.  From  the  mode  of  collection  adopted  by  different  authors,  a  part  of 
the  cases  are  undoubtedly  included  twice,  but  it  is  impossible  to  completely 
separate  them,  and  as  the  reduplication  includes  recoveries  and  deaths  alike, 
it  probably  does  not  materially  alter  the  ratio  of  mortality: — 


Shot  "Wounds  of  the  Elbow  trbatbd  without  Opkbation. 

AuTBOBirr.  Cahs.       DBAtai.    ^J5",^|[J7 

Otis,  Hed.  and  Soig.  Hist.  War  of  the  BebelUon         .        .    924  96  10 

Shot  Wounds  of  thb  Elbow  tbbated  B7  Amputation  of  the  Arm. 

Otte,  Hed.  and  Snrg.  Hist.  War  of  the  RebeUion  .  1119  272  24 


Amputation  of  Arm  for  Gunshot  Wounds  op  various  Locations. 


AVTBOUTIBS. 

Caim. 

DlATBB. 

MoaTALirr 
riB  osirr. 

Med.  apd  Sarg.  Hist.  War  of  the  RebeUion    .    Primary 

3269 

602 

•■• 

*'           **            "            "      Intermed.  and  second. 

1313 

416 

*■. 

Andrews  and  Woodworth's  Surgery  of  General  (  Primary 
Sherman's  Campaigns          ...          \  Secondary 

66 

5 

4 

1 

.«> 

Chisolm,  of  Confederate  Army         .         .        .     Primary 

294 

42 

.M 

"            "           .         .        .     Secondary 

140 

63 

... 

Warren,  of  Confederate  Army         .                .    Primary  ' 

92 

16 

... 

"                      "           "           .        ,        .    Secondary 

100 

88 

... 

Varions  Surgeons,  Franoo-Oerman  War  .        .    Primary 

22 

10 

■>. 

"                  "                 "       .        .     Secondary 

16 

9 

... 

Schmidt's  Jahrbfloh.  Bd.  156.    Crimean  War    Primary 

849 

489 

.*■ 

"                "              "                         "        .    Secondary 

146 

86 

... 

'•                "              "     Schlesirig-Holsteln    Primary 

19 

9 

... 

«               "             "           "           "       .    Secondary 

12 

8 

... 

"                "              "     Siege  of  Antwerp  .     Primary 

9 

1 

... 

"                "              "            "            "       .     Secondary 

2 

1 

.>■ 

Guthrie's  Onnmentaries.  Brit.  Army,  1816      .    Primaiy 

21 

4 

*•• 

"                "                     "               "           .     Secondary 

61 

13 

... 

TotaU    . 

6404 

1803 

28 

>  The  report  of  Surgeon-General  Chisolm,  of  the  Confederate  Army,  gives  56  gunshot  wounds 
of  the  elbow  treated  oouservatiTely,  with  only  22  cases  of  anchylosis,  and  11  deaths.  Of  108 
gnnshot  wounds  of  the  knee,  only  21  ended  in  anchylosis.  Other  statements  are  equally  sur- 
prising. As  these  results  seem  contrary  to  all  experience  elsewhere,  I  hesitate  to  accept  them, 
and  have  omitted  them  from  my  tables.  The  figures  were  probably  obtained  from  the  records  of 
surgeons  who  made  out  their  returns  in  haste,  and  reported  all  injuries  of  the  part  as  "  wounds 
of  the  elbow,"  though  the  bullet  had  not,  in  all  oases,  opened  the  articulation. 
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Excision  or  thb  Elbow  for  GnssBOfT  W 


Xed.  and  Sng.  HIi*.  War  tf 


Andrpn  «ad  WaadvortV  9wY-  of 
ChimAm,  CoaJcdcrmt*  Aimj 


Warm, 


qttoted  !■  G«Mi's  Svr^^,  p^  ff75 


Deatek*  rritechrtft.  L  Our.   Bd.  1   «Bd  S;  j  PnaMir 
PruMO-Ovnaa  War      .... 

CklbettoM,  aik  dt^  p.  4H 

ToUU 


im 


1 

113 


Id  these  tables,  excUion  of  the  elbow  \a  ehown  to  be  stftr  dum 
of  the  arm,  for  gonfthot  wounda.    Gjoservative  trvatinetit  ehows 
rerahSf  on  paper ;  but  when  we  reflect  that  the  slighter  wonnde  (maoy  o€] 
merely  buckshot  wounds)  were  selected  for  cooserrative  tr^eatment^  the^ 
rent  superioritj  <^  comenratinn  disappears,  except  for  sdected 
tion  of  the  looee  fragmeotB  of  booe,  without  excisum,  haa  been  pxactiscd  in 
few  instaneee  with  very  &%*orab]e  re6olt8 ;  but  there  are  no  oopKNu 
which  can  be  said  to  determine  the  value  of  the  operation.    At  prei 
a  matter  for  the  individual  jod^xuent  of  saxgeooBw 

Am  the  tabks  establish  beyond  dispute  that  resection  of  the  elbow,  in  pi 
cases,  18  as  safe  or  safer  than  amputation  of  the  ann,  for  gnmhot  &aci 
of  the  joint,  and  since  by  resection  we  save  that  n>OBt  important 
the  baud,  we  cannot  doubt  a  moment  about  our  duty,  when  the 
of  parts  admits  of  choice.    The  rem^kable  coofnrioQ  and  cool 
opinion  among  surgical  writers,  on  this  point,  may  be  Men  from  tha 
abstract: — 

Cbeoa's  statiabcs  of  the  French  army  ahoved  mek  a  terrftle  mortality  hvm 
resection  that  S6dillot  declared  that  it  ought  to  be  rejeetcd  fnmk  auHtary  \mmetiee. 

On  the  other  hand,  the  German  aargeons  in  the  Schlenrig-HolaieiB  war  Haiaied 
brilliant  soooess  with  it.     HugelshoTer,'  after  condemning  partial  reaee^oai 
oos,  aanerta  that  complete  resection  is  safer  than  aapotaiioQ  above  the 
reaarka,  ^  be  the  functional  resolta  good  or  bad,  a«  jou  will,  the  preacrtaSioo  of 
tain  number  of  human  lirea  which  woold  have  faUen  a  BaciiBcc  to  aaipotatiofli 
arm,  or  to  oooaerraiire  treatment,  most  gire  the  ofwratioa  the  finft  place  in 
of  wounds  of   the  elbow-joint."      Heyfelder  says  that  the  nwilli  oif  raaaeti 
elbow  are  brilliant,  and  he  gives  statistics'  to  show  that  partial  reseetiotts  ms^ 
more  dangerous  than  complete  ones.     Stromeyer  reoommends  tbe  aperacion. 
and  Salzmann  eay  that  resection  of  the  elbow  for  gunshot  wounds  is  three  tiaies 
as  oooserratire  treatment.    They  put  the  mortality  without  opfftioa  at  ova 
percent. 

In  America,  Ashhorst,  Hamilton,  and  both  the  elder  and  the  younger  6r 
tbe  opefation. 

Humover'  opposes  the  operation  bitterly,  declaring  that  of  sixteen  army 
in  anchylosis,  and  that  when  anchylosis  &ils,  the  limb  is 
to  such  an  extent  that  the  soldier  at  last  desires  it 
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Oil  (lie  other  hand,  Hugelsbofer  aay»  that  a  stiflTeningof  the  false  joint  is  generally 
obtaint^d,  sufficient  to  give  a  useful  limb.  Liicke,  of  Beme^  admits  tlmt  absolutely  tinu 
anchylotiiH  is  not  usually  obtained;  but  aDirma  that  a  loose  arm  is  better  than  none. 
Neuddrfer  holds  the  openkliun  in  high  esteem.  Billroth,  of  Vienna,  says  that  of  six- 
teen excised  elbows  in  his  observation,  which  remained  movable,  every  one  was  more 
or  less  useful.  Bickerfttetb,  of  Liverpool,  says  thai  of  forty  cases,  thirty-eight  sur- 
vived, and  all  had  useful  limbs.  Gant  recommends  the  oi»eralion.  Holmes  considers 
reaction  probably  more  dangerous  than  amputation.  Krichsen  favors  resection  in 
proper  cases.  Max  Schmidi'  says  that  conservative  treatment  of  gunshot  wounds  of  the 
elbow  is  the  most  dangerous  method,  amputation  the  next,  and  resection  the  safest  of  all. 

The  above  are  tianiples  of  the  contradictory  precept*  taught  by  the  inaHters 
ill  surgery.  Fortunately,  we  have  a  vast  acruniulation  of  tabulated  expe- 
rience to  illuminate  the  question,  which  might  otherwise  be  darkened  by  a 
cloud  of  wild  and  hmty  conjectureB. 

The  <[Uu«tion  of  whether  the  resection  should  be  prinuiry,  intermediary, 
or  secondary,  may  be  tttAte<l  as  follows:  Like  many  other  operations,  this 
resection  \r  safest  when  clone  at  u  very  lat-e  period,  after  all  inflammation  ha» 
pas-sed  away,  and  when  continne<l  inaction  hua  atrophied  the  limb.  The  next 
safest  time  is  during  the  primary  period,  that  in,  during  the  first  twenty-four 
hours.  The  most  dangerous  period  of  all  is  the  intermediary  one.  The 
superior  safety  of  the  late  secondary  i)eriod  does  not,  however,  prove  that 
the  surgeon  should  delay  the  operation  to  get  the  benefit  of  that  time.  Dur- 
ing thiH  time  of  waiting,  the  grave  dangers  of  expectancy  are  incurred,  and 
a  large  number  of  lives  are  lost.  The  operation  should  be  done,  if  possible, 
in  the  primary  jH?riofl ;  but  if  the  surgeon  see  the  ease  for  the  first  time  in  the 
height  of  the  at-ute,  iuHammatory  sta^e,  it  may  be  jiroper,  in  some  cases, 
to  strive  to  abate  the  first  fury  of  the  infiamraatiou,  by  the  use  of  cold  and 
antiseptics,  before^  procec*ling  to  operative  meawures.  This  is  only  an  hifer- 
ence  of  the  judt^ment,  however,  as  there  is  no  tabulated  exj>erience  on  record 
to  show  whether  more  lives  would  be  saved  or  lost  by  temporary  delay  in  such 
caseo. 

Com'lt(sions. — In  spite  of  the  former  conflict  of  oi>inioa,  the  main  princi- 
ples of  treatment  in  gunshot  wounds  of  the  gHkav  njay  be  cousidere<l  a^  now 
settled. 

(1)  Slight  wounds  may  be  treated  without  operation,  by  cold,  antifleptius, 
and  free  drainage. 

(2)  Wounds  which  destmy  the  innervation  and  circulation  of  the  forearm 
8uni<'iently  tt)  threaten  it^  mortification,  indicate  primary  amputation. 

(3)  Almost  all  other  cases  demand  primary  resection. 

(4)  Complete  excisions  are  better  tlmn  partial  ones. 

Ptothetfc  Apparatus  for  Cases  of  Krcision  of  the  Elbow, — Xothing  can  be 
more  absurd  tlrnn  the  opinion  of  Hannover,  that  a  limb  with  a  resecte<l  elbow 
ia  worse  than  useless  if  it  fiails  of  anchylosis.  If  the  false  joint  bo  very  looee 
and  unmanageable,  nothing  is  easier  than  to  strap  upon  it  ati  angular  conciive 
splint,  which  any  tinman  can  make  in  twenty  minutes,  and  the  jxitient  will 
Ixave  instantly  all  the  advantages  of  anchylosis.  A  trifluig  additional  labor 
will  i^ive  the  splint  an  adjustable  joint,  capable  of  l>ein^  locked  in  imy  desired 
position,  thus  making  the  limb  far  superior  t<.)  one  wliich  is  rigid;  besidee, 
the  false  joint  is,  in  many  cases,  eapable  of  voluntary  flexion  and  extension, 
making  it  far  better  than  any  stiti'  elbow,  so  that  it  is  doubtful  whetlier  bony 
anchylosis  is  ever  desiiuble,  while  it  certainly  is  not  so  generally. 

The  destruction  of  the  bone  and  of  its  covering  Is  usually  so  complete 

•  Sebmidt's  Jahrbftcher,  1872. 
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that  sub-periosteiil  resection  caiinot  Ik*  pnictised ;  but  in  some  cades  a  i»art,  at 
leafit,  of  the  nerioj'teum  cai»  be  jiresorvcHl. 

lu  eases  where  the  condyles  of  tlie  liumerus  are  not  deiitroyed,  that  bone 
can  be  cut  across  in  its  broad,  thin  part,  and,  by  forming  a  falrte  joint  where 
its  edge  refits  on  the  cut  ends  of  the  radius  and  ulna,  it  nuikes  a  moet  excel- 
lent, hinj^ed  articulation,  which,  as  above  rciuarkeil,  U  largely  under  the. 
control  o?  the  patient's  voluntary  nmsclei*,  and  which  requires  no  splint  to 
give  it  firmnesd.  Some  of  these  casea  rank  among  the  highest  triuiBphd  of 
surgery. 

Gunshot  Wounds  of  thk  "Wrist-joint. — These  wounds  make  serious  mis- 
chief, and,  notwithstanding  the  small  size  of  the  part  involved,  are  attended 
by  considerable  danger.  The  pus  permeates  the  complicated  cavities  of  the 
articulation,  beconu^  putrid,  and  can  with  great  difliculty  he  wiishetl  or 
driven  away.  Increasing  in  quantity  and  putrescence,  it  often  burrows 
among  the  tendinous  sheaths  and  bursa;  of  the  palm  of  the  baud,  and  also 
works  its  way  among  the  muscles  of  the  forearm,  causing  both  local  de**truc- 
tion  and  general  septicfemia. 

In  slight  i'ases,  conservative  treatment  is  justifiable,  hut,  in  severer  forms, 
excision  of  the  joint  is  to  be  jireferred.  Amputation  is  not  reqoirt'd  udU 
the  hand  is  actually  dead.  In  cases  justifying  conservative  treatment,  the' 
wound  must  be  o]>ened  freely  and  draine<l  with  the  utmost  thoroughness, 
and  antiseptic  injections  and  dressings  should  be  employed.  All  burrowing 
cavitiee  sliould  be  opened  freely  and  promptly,  and  should  be  kept  weU 
drained  and  disinfected. 

Surgeons  have  not  yet  settled  the  question  as  to  whether  partial  are  more 
or  loss  dangerous  than  complete  resections ;  but  the  few  statUticfi  thus  far 
gathered  seem  to  indicate  tnat  jiailial  resection  may  be  safely  resorteil  to 
whenever  the  condition  of  the  parts  renders  it  mechanically  deeirable. 

The  statistics  of  ^uushot  wounds  of  the  wrist  are  very  meagre,  and  the 
whole  literature  of  tlie  subject  is  scanty.  Tlie  following  figures,  however, 
^ve  the  results  of  a  considerable  number  of  cases: — 

Treatment  of  Gcnsiiot  Wounds  of  the  Wrist-joint. 

I  AtTTIIOBITIKI.  TBIATBMr.  CAHU.  DiJim.     ^^  cm»1. 

I           OHi Expecunt                        707  M  8 

I  Otb,  Culbertsou,  and  8.  W.  GroM  .  Excision                           203  28  U 

I             Otis ArapuUtion  at  wrist          18  2  11 

I            Otis Amputation  at  furcann  589  90  15 

Conclusions, — Tlie  hand,  after  excision  of  the  wrist,  is  of  ooiistdcnihle 
value,  though  very  far  from  oi}ual  to  a  sound  member.  The  surgeon  should 
therefore  try  his  best  to  avoid  an  operation.  If  the  injury  is  si ient,  conserva- 
tive treatment  is  the  best.  If  severe,  excision  is  to  be  preferred,  and  ampu- 
tation is  ti)  l)c  re8cr\'cd  for  such  destructive  wounds  as  leave  no  rational  hope 
of  saviug  the  hand,  or  any  part  of  it. 

Gunshot  Wocnps  of  the  Hip-joint. — These  are  most  desj>erate  iiyuries. 
Owing  to  the  fact  that  they  occur  almost  solely  in  adults  (being  rarely  met 
witli  except  in  military  practice),  they  are  affected  by  the  general  law,  tlial 
after  that  development  of  the  hips  which  occurs  at  puberty,  all  injuries  of 
the  I  ►civic  and  adjacent  organs  involve  a  great  increase  of  danger. 

Hi^idcs  tliis  general  law,  there  are  mechanical  reasons  whicli  add  heavily 
to  the  pt»ril  of  cases  trejiterl  without  operation.  The  bullet  in  reaching  the 
Joiut  passes  through  thick  nuLsses  of  fat  and  muscle^  which  cloee  uji  b^ind 
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it.  The  result  is  that  several  ounces  of  comminuted  bone  and  cartilage  are 
imprisoned  in  the  wounded  tissues.  Suppuration  ensues,  aud  the  pus,  finding 
no  free  exit  through  the  nearly  closed  track  of  the  bullet,  burrows  in  eveiy 
direction,  causing  vast  abscesses  about  the  hip,  and  far  down  among  the 
muscles  of  the  thigh,  which  are  all  filled  with  putrid  fluids,  and  almost  in- 
evitably lead  to  fatal  septiceemia.  From  these  and  other  causes,  nearly  all 
gunshot  fractures  of  the  hip-joint  are  mortal,  and  science  has  thus  fer  been 
unable  to  deprive  them  of  their  terrors. 
There  are  four  possible  courses  open  to  the  surgeon : — 

(1)  Amputation  at  the  joint. 

(2)  Excision  of  the  head  of  the  femur. 

^8)  Treatment  of  the  case  as  one  of  fracture,  without  operation. 

(4)  Free  opening  of  the  articulation,  picking  out  loose  fragments,  and 
using  drain^e  with  antiseptics. 

The  experience  of  the  world  alone  can  decide  between  these  courses,  and 
the  results  of  that  experience  are  briefly  embodied  in  the  following  table : — 


Table  of  Operations  for  Qitnshot  Fractures  op  the  Hii^oint. 


Opikatioh. 

AUTHOBITIU. 

Cases. 

DSATXS. 

Primary  ampatation. 

otu 

Circ. 

No.  2, 

Sarg.  Oen. 

Offloe 

76 

76 

Intermediary  ampatation. 

76 

70 

Secondary  ampatation. 

20 

13 

Primary  excision. 

39 

36 

Intermediary  exoiaion. 

3S 

30 

Secondary  excision. 

31 

11 

Excision,  time  not  stated 

.    Cnlbertson's  Prise  Essay, 

p.  41, 

Trans.  Am.  Hed.  Ass.,  1876 

. 

. 

. 

121 

106 

XOETAUTT 
PBK  GBHT. 

99 
92 

65 
92 
91 
85 


From  these  figures  it  will  be  seen  that  almost  all  cases  of  gunshot  fracture 
of  the  hip  are  fatal,  no  matter  what  the  operation ;  but  that  resection  is  a 
little  safer  than  amputation,  and  that  all  the  secondary  operations  are  safer  than 
the  earlier  ones.  The  plan  x>f  treatment  as  a  mere  fracture,  with  no  opera- 
tion at  all,  has  nominally  better  results  than  amputation  or  excision,  but  a 
close  scrutiny  into  the  recorded  cases  leads  me  to  doubt  whether  the  diagnosis 
as  to  the  seat  of  injury  has  alwaj^s  been  correct.  In  the  haste  of  battle,  many 
fractures  of  the  trochanter,  entirely  outside  the  capsule  of  the  joint,  are 
liable  to  be  set  down  on  the  reports  as  gunshot  wounds  of  the  joint  itself, 
and  thus  vitiate  statistical  calculations. 

In  my  own  military  service,  I  collected  fourteen  cases  under  the  observa- 
tion of  myself  and  other  surgeons,  which  were  thus  reported,  and  of  the 
fourteen,  four  recovered  and  ten  died ;  but,  on  a  subsequent  review  of  the 
records,  such  are  the  disadvantages  of  field  service,  I  am  unable  to  say,  in  a 
single  instance,  that  the  diagnosis  had  been  made  in  such  a  way  as  to  pre- 
chwe  all  doubt.  Eight  cases  are  reported  by  Chisolm,  of  the  Confederate 
Army,  in  our  late  war,  as  treat-ed  conservatively,  and  all  proved  fatal. 

Dr.  Otis,*  after  the  most  exhaustive  review  of  the  subject  ever  made  up  to 
the  time  at  which  he  wrote,  declared  that  he  was  unable  to  prove  that  a  single 
patient  had  recovered,  under  expectant  treatment,  from  a  perfectly  diagnosed 
gunshot  fracture  of  the  hip-joint.  Otis,  therefore,  adopted  the  rule  to  operate 
m  all  cases.     His  words  are : — * 

Primary  excisions  of  the  head  or  upper  extremity  of  the  femur  should  be  performed 
in  all  uncomplicated  cases  of  gunshot  fracture  of  the  head  or  neck.  Intermediate  ex- 
eisiona  are  indicated  in  similar  cases  where  the  diagnosis  is  not  made  out  till  late,  and  also 
in  cases  of  gunshot  fracture  of  the  trochanters  with  consecutive  arthritis.     Secondary 

1  Clrcnlar  No.  2,  S.  0.  0.  1869.  ■  Ibid.,  p.  123. 
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«xciftion8  arc  demanded  by  caries  of  the  head  of  the  femur  or  secondary  involvement  of 
the  jointf  resulting  from  fractures  in  the  trochanteric  region  or  wounds  of  (he  sofl  parts 
in  the  immediute  vicinity  of  the  joint.  Expectant  treatment  is  to  be  condemned  in  aU 
caBes  in  which  the  diagnosis  of  direct  injury  to  the  articuUtion  can  be  clearly  eetablinbed. 

Professor  F.  11.  Haniilton,  m  view  of  the  fwirfiil  mortality,  doiibte  thft^ 
correctncsft  of  this  conclusiou.     Ashhuret  thinks  that  exciaiou  is  the  safe 
courae.     Gaut  favors  excision  a^*  furnishing  almost  the  only  hope, 

Condusmts. — A  <*ftreful  study  of  the  Hubject  shown  that  the  best  treattnenl 
of  gunshot  fracture  of  the  hip-joint  is  not  yet  scieutiticalJy  determiued,  for. 
although  Otis  <lid  not  succeed  in  satisfying  himself  that  any  of  the  reported 
cases  under  expectaitt  treatment  were  correctly  diagnosed,  yet  we  must 
remember  that  neither  did  he  prove  that  tliey  were  iroiorrecflfj  diagnosed.  If 
even  a  few  of  them  were  what  they  were  supposed  to  be,  then  the  result* 
were  e<jual  or  superior  to  those  of  excision  or  amputation.  Adhere  the  mot^; 
tality  of  operations  is  such  that  from  ninety-two  to  ninety -nine  out  of  a 
hundred  die,  we  may  well  hesitate,  and  hold  our  judgment  in  suspeusef  wait- 
ing for  more  light. 

The  present  Btate  of  our  knowledge  is  this : — 

(1)  Mortality  of  primary  am^mtutions  99  per  cent. 

(2)  Mortality  of  primary  excisions  92  per  cent, 

(3)  Mortality  of  ex^>ectant  treatment  unknown. 
It  may  be  that  Otis  is  correct  in  saying  that,  in  all  cases,  a  primary  excuio^ 

is,  if  possible,  to  be  performed,  but  it  is  plain  that  we  have  no  dei-isive,  scien- 
tific proof  of  it.  Under  such  gnive  circumstances,  we  should  rcmeml>er  that 
we  are  not  limited  to  a  choice  Ijetween  amputation,  excision,  and  |»un^  ex[>ec- 
tancv,  for  there  is  a  fourth  course  o|ien  to  us. 

AV  hen  we  consider  that  a  large  part  of  the  mortality  of  cafi*es  under  cxpeo-^ 
tant  treatment  seerns  to  be  due  to  the  se|)ticK*mia  induced  by  putrid  pus,  con- 
tine<l   under  pressure  in  contact  with  fractured  cancellous  tissue,  and  bur- 
rowing in  vast  abscesses  down  the  thigh,  we  readily  see  that,  by  resolute 
treatment,  we  may  hope  to  avert  much  of  this  danger.    If  the  joint,  when 
iirst  seen,  were  freely  laid  ojion,  if  dead  fragments  were  very  cautiously 
extracted,   and    if  thorf>ugh    antiseptic    dniinage   and    washing   out   were 
established,  tlie  results  might  probably  be  better  than  those  of  either  ampu* 
tation  or  excision.     At  all   events,  they  could   not  be  much  worse,  au< 
until  this  plan  shall  liave  been  well  tested,  we  cannot  consider  the  dLsoussion 
ck>sed.    There  are  certain  cases,  however,  which  afford  us  no  opportunity  for 
choice.     These  are  fnictures  of  the  joint  complicated  with  other  injuries  that^ 
destroy  the  life  of  the  limb,  without  causing  such  an  amount  of  shock  as  to^ 
rt^nder  amputation  altogether  hopeless.    In  such  cases,  there  is  no  escajte  from 
the  necessity  of  removing  the  member. 

Gunshot  Fractures  of  the  Knee-joixt. — Xext  to  fracture  of  the  hip,  this 
is  the  most  dangerous  of  all  the  gtuishot  injuries  of  joints.  Unlike  the  cor- 
respontling  injury  of  tljo  hij>-joint,  the  diagnosis  presents  no  serious  ditticulfv, 
and  may  generally  he  nmile  out  by  the  probe,  by  the  insertion  of  t!u*  lintrer, 
or  even  by  extenial  niuiiipulation.  Few  surgeons  at  first  realize  the  terriblflj 
destruction  made  by  the  passage  of  a  musket-ball  through  the  knee.  Tlic 
limb  looks  fair  and  shapelv,  with  only  a  small  blue  spot  to  mark  the  entrance 
of  the  projectile,  and  a  slight  rent  of  the  skin  at  the  wound  of  exit,  an 
many  a  well-educated  me<lical  officer,  in  his  first  battle,  feels  the  ^lainfulj 
struggle  of  jmlgrnent  in  deciding  to  sacrifice  a  limb  which  shows  such  tritlingJ 
extenjal  marks  of  injury.  If  he  amputates  the  limb,  however,  and  dissect* 
it,  he  will  never  hesitate  again.    The  beautifully  white  and  comely  knee, 
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when  opened,  is  found  to  be  a  mere  ba^  of  bouy  gravel,  whose  fragments  are 
numbered  by  hun<lreds,  and  whcwe  continued  presence  in  the  wound  genci-ally 
makes  death  certiiin ;  such  is  the  typical  gunshot  fracture  of  the  kjiee.  Of 
course,  however,  there  are  a  few  slighter  cascrt  in  whifli  tlie  bonier  onl}^  of  the 
joint  18  notched,  and  which,  the  injury  to  the  bone  being  slight,  are  less 
desrierate  than  others. 

War  fumirthes  great  numbers  of  wounded  knees,  and,  where  skirmishing 
in  forests  is  common,  the  right  limb  is  usually  the  one  struck,  on  account  of 
the  left  one  being  so  commonly  sheltered  behind  tlie  trees  fnun  which  the 
skirmisher  tires,  exposing  only  his  head  with  his  right  arm  and  leg. 

The  shock  which  attends  wounds  in  the  knee  is  less  grave  than  represented 
by  some  authors,  and  is  verv  much  less  than  that  experienced  in  commi- 
nuted gunshot  fractures  of  the  shaft  of  the  femur.  Few  patients  die  from 
collapse,  though  greiit  numbei*s  perish  from  the  later  consequences  of  the 
iiyury.  The  liistory  in  typical  eases,  left  to  tbemselves,  is  as  follows :  There 
is  almost  no  hemorrhage.  The  openings  made  by  the  bullet  are  closed  to 
such  an  extent  that  the  fluids  iind  no  free  outlet.  The  joint,  filled  with 
huniircds.iif  hits  of  dejiil  lM)rie  and  cartilage,  becomes  violently  inibinuul,  and 
distemled  with  pus,  blood,  and  r^erum,  in  a  state  of  advanced  putridity.  This 
virulent,  sejttic  nuid  is  retained  luitlcr  pressure,  and  absorbed  into  the  opened, 
venous  charniels  of  the  fracturcnl,  bony  surfaces,  thus  jiroducing  se]>ticwmia  or 
pyaemia.  From  the  supra-]>atellar  segment  of  the  Joint-sac,  the  poisonous 
fluid  escajR^s  tlirouLjli  the  natural  oi>ening,  so  often  present,  into  the  great 
bui-sa  above  the  jomt,  setting  up  se])tic  abscesses  which  burrow  the  whole 
length  of  the  thigh.  Worn  out  by  inihinunation,  i)ain,  atui  blood-j^oisoning, 
the  patient  succumbs,  in  most  instances,  either  to  septic  complications  or  to 
general  exhaustion. 

D-eahiu'/it—Thani  are  three  possible  modes  of  treatment  for  this  terrible 
injury:— 

1)  Conservative  tre^itment. 

'2)  Excision  of  the  knee-joint. 

8)  AmtuitAtion  at  tlie  lower  third  of  the  thigh, 
he  following  tables  give  the  statistics  of  the  subject: — 

Gunshot  Fractures  of  tuk  Knee  treated  without  Operation. 

AlTTHomfTlltO.  CAtlf.  DiATBt. 

Circular  No.  6,  8.  O.  0.  (Otis) .308  2fiS 

Deutsohu  Zt*itsah.  f.  Cbir.,  Band  2,  S.  lOfl.     (Franco-Oorman  War)  34  24 
St.  Peteraimrger  m«d.  Wochenschnft.  9  Miri,  1878.     (Dr.  Keyher, 

Army  of  Caucasos.  RosBo-TurklsU  War) 92  70 


Mortality  of  oonaerratfre  treatment,  80  per  cent. 


434 


362 


Chisolm,  of  the  Confederate  Array,  gives  201  eases  of  gunshot  fracture 
of  tlie  knee-joint  treated  witliout  oj^eration,  and  with  a  mortality  of  only  60 
per  cent.,  which  is  13  per  cent,  less  than  the  mortality  of  amputation  for  the 
same  injur}'.  This  is  so  widely  at  variance  with  the  experienrt!  of  tbc  rest 
of  the  world  that  I  hesitate  to  accept  his  figures,  aud  have  not  included  them 
in  the  table. 
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Gunshot  Fractures  of  the  Knee  treated  bv  Excision  of  the  Joiyi. 

ADTI0E1TIB».  CUll.  DlATB*. 

Circnlur  No.  6,  8.  a,  O.     (17.  9.  Army) 10  8 

'*             •'         **             (Foreign  Armies) 12  11 

Cliisholiuaud  Warrtm.     (CmilrtJi-rale  Armjr) &  3 

Billroth'!*  Briefe.     (Fr«iico-(l^rman  War) 23  Id 

Qeisflel.     (Frnnoo-German  War) 8  3 

Reported  to  me  hy  Dr.  Carl  f'npgler.     (FraDooU^erman  W»r)          ,  25  35 

Herrgott.     (Franco-Uorm&Ji  War)     .......  1  1 

CulWrtaon'fl  Priso  Kasay,  Trann.  Am.  Med.  Aasociatlou   ...  60  45 

Cousin 44  38 

Chenu.     (Fr&noo-Oemian  War) Ur2  96 

Lotxbenk Ii6  4B 

Kttstor 101  66 

451  369 

Mortality  ofganshot  fraotares  of  the  knee,  treated  by  reaeGtion,  80  per  oent. 

It  is  evident  that  to  some  extent  these  authorities  overlap,  so  to  speak — 
that  is  to  ftiiy,  they  liave  iii  a  few  instances  iuchided  the  same  cases — but  it  is 
not  possible  from  their  documents  to  sift  out  all  the  repetitions.  Moreover, 
as  the  deaths  and  recoveries  arc  duplicated  alike,  the  result  is  the  sanie. 

Gunshot  Fractures  of  the  Knee-joint  treated  bt  Amputation. 

Ai'TauiiiTiiM  C**aa.  UsArai. 

Cironlar  No.  6,  S.  U.  0 462  331 

Mortality  of  giinsbot  fractures  of  the  knee-joint,  treated  by 
amputation  at  the  lower  third  of  the  thigh,  73  per  cent. 

These  tables  may  be  summarized  as  follows : — 
Gunshot  fractures  of  the  knee  have  given  when  treated: 

(1)  Without  oj>eration,  80  per  cent,  mortality. 

(2)  By  excision  of  the  knee,  80        "  *' 

(3)  By  lunpiitiitkxi  at  tht'  lower  thinl  of  the  thigh,   78        "  " 

It  is  evident  that  am|^iutatiun  is  the  safest  course,  as  far  as  past  methods  of 
treatment  itro  concerned,  and  common  sense  offers  a  good  reason  for  it,  Seve- 
nil  hundre^l  fnigmente  of  dead  bone  and  cartilage  imprisoned  in  a  pierced 
nynoviul  cajirtule,  niuy  be  expected  to  ojiuht  death  in  almost  all  wises. 

Dr.  Reyher,  of  tlic  Prussian  army,  tried  antiseptic  ti*eatmeut  in  some 
case??,  without  any  operation,  and  in  others  made  an  attempt  by  a  sort 
of  pump,  or  other  niei-huuioal  device,  to  draw  out  the  fragments  before  ap- 
nlyini?  antiseptic  dressingK,  His  success  was  decidedly  bad,  as  might  naturally 
nave  been  expected.  He  ivporU  one  case,  however,  treated  on  another  ]»Ian 
with  Huccesa.  The  joint  wius  laid  wi<le!y  open,  cleared  from  fragments,  and 
then  treated  antisepticully,  with  the  woun<l  unclosed.  One  c«se  proves  noth- 
ing, but  in  view  of  the  fact  that  the  nu>*t  successful  method  yet  known, 
viz.,  amputiition,  haH  renukcd  in  the  death  of  nearly  three-<piarteni  of  the 
patients,  I  think  that  the  plan  is  worthy  of  further  consideration  and  trial. 
It  would  certainly  rid  us  ol'  the  septic  dangers  which  destroy  so  many 
patients,  and  might  ]K)ssibly  ]^rovo  a  great  advance  m  surgical  practice  iu 
cases  of  this  destructive  form  of  injury.  i 

Co7ic!usio}ts. — The  above  sutjgcstion  \h  hosed  on  reason,  but  it  has  not  beeu^ 
tried  on  a  large  scjile,  and  until  it  has  Ijeen  thus  tested,  it  remains  among  the 
things  whicli  are  uncertain.  At  present,  the  profession  is  practically  agi-eed 
nn  treating  comminuteil,  gunshot  fractures  of  the  knee-joint  by  amputation, 
which  shonld  bo  jiriniary,  if  possible.  WTiere  the  joint  is  simply  oj>eiie<l, 
or  but  slightly  fmutui'cd,  o]iini(*us  differ  to  some  extent,  but  Max  Schmidt' 

1  Solimidi'a  Jahrbucber,  187SL 
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ndvocates  ronservative  treatmeut.  Guthrio,  in  Iiis  Coramentaries  on  the 
Crimean  War,  advocated  delay  when  only  the  j>atella  was  moderately  frac- 
tured. The  late  Dn  J.  M.  Woodworth,  Medical  Director  of  the  Army  of 
the  Tennessee,  in  the  War  of  the  Rebellion,  advocated  amputation  whenever 
the  joint  waa  opened,  even  without  fracture  of  tlie  bone«. 

In  vit»w  of  all  experience,  we  must  acrree  that,  miless  the  plan  of  clearing 
the  joint  and  treating  it,  wide  open,  with  antiseptics,  shall  establish  itself,  we 
know  of  no  treatment  for  comminut^l,  gunshot  fracture  of  the  knee  equal  to 
primary  amputation  ;  at  the  same  time,  the  superiority  of  this  method  over 
conservative  treatment  is  only  seven  per  cent.,  and  it  is  probable  that  in  slight 
marginal  fractures,  and  mere  openings  of  the  capsule,  thoroughly  antiseptic 
conservatism  would  be  safer  than  amputation.  Resection  of  the  knee  gives 
results  fully  as  bad  as  conservative  treatment,  and,  in  the  pi'csent  state  olour 
art,  should  be  mostly  rejected  from  military  practice. 

Gunshot  Fracture  of  the  Ankle-joint. — This  injury  presents  wide  varia- 
tions, from  a  simple  rasping  of  the  articular  margin  of  tlie  bone,  to  a  total 
destruction  of  the  jf>int  ami  of  the  adjacent  artcrit«  and  nerves.  When  the 
projectile  tmvcrses  the  articulation,  it  reduces  the  interior  to  a  mass  of  lx>ny  and 
cartilaginous  fragments,  as  ali*eady  described  in  the  case  of  the  knee.  This 
mass  of  bony  gravel  acts  as  a  violent,  mec:hanical  irritant,  causing  burrowing, 
septic  abscesses,  caries,  exhaustion,  and  often  death.  In  some  cases  the  tibia  la 
shattered  upwanl  for  several  inches,  and  even  where  this  has  not  occurred, 
the  vessels  are  ot^en  destroyed  so  as  to  cause  mortification  of  tlie  foot.  The 
circulation  may  in  certain  cases  be  sufficiently  preserved  to  avoid  gangrene  of 
the  foot,  and  yet,  if  the  posterior  tibial  nerve  be  destroyed,  the  foot  will  be  so 
nearly  worthless  that  its  {ireservation  will  he  of  doubtful  value.  For  want  of 
innervation,  the  sole  of  the  f<x)t  will  be  prone  to  l>ecome  ulcerated  from  the 
pressure  of  walking,  and  from  the  influence  of  cold  in  winter,  so  that  the 
member  will  be  tiir  from  being  a  comfortable  appendage.  The  nature  of  the 
injury  oilers  a  choice  between  three  methc»ds  of  treatment: — 

(1)  Conservative  management,  with  thoi-ough  drainage,  and  antiseptic  in- 
jections and  dressings. 

(2)  Excision  of  the  joint. 

(3)  Amputation. 

Conservative  TVeatnieyiL — Of  these  three  plana  the  first,  or  conservative 
method  with  antiseptic  precautions,  is  not  illustrated  by  any  large  number 
of  publi^hetl  canes.  T  fint%  however,  the  following  reports  of  conservatism 
witxiout  antiseptics: — 


Gunshot  Wounds  op  tub  Ankle-joint  treated  without  Operation. 


AOTnOKITIKA. 

Dra.  K.  Andrijws  and  J,  M.  Woodworth's  cues  from  Oeneral 
Shonnaii's  oampaigns  ....... 

B.  Bi'ck,  Franoo-Oormnn  War 

Report  of  3arg.-6eu.  Chisolm,  Confederate  Army 


Caiu. 


DiATS*. 


» 

1 

42 

8 

23 

6 

UorUlit/,  20  pur  cent. 


TolAl 


74 


15 


Considering  that  these  were  cases  largely  selected  for  oonservatism  on 
account  of  their  mild  character,  tbe  mortality  is  very  higb,  being  much 
greater  than  that  of  resection,  though  less  tban  that  of  amputation.  Even 
m  ordinary  compounil  dislocations  in  civil  ]>ractiee,  we  scarcely  dare  to  risk 
conservative  treatment,  luit  where  a  musket-ball  has  ploughed  throngli  the 
bonca  of  the  johit,  simple  expectancy  is  pure  folly.  Treatmeut  without 
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operation,  if  adopted  at  all,  Bhonid  only  be  when  the  jnint  is  simply  o] 
but  not  seriou.sly  fmcturcd,  and  then  itnliould  only  be  with  complete  di 
and  antiseptic  management-    Science  has  not  yet  proveu  whether  or  ] 
latter  plan  will  be  reasonably  successful. 

Excision  of  the  Ankle, — The  statistics  of  this  operation  are  scant] 
mortality  is  nominally  higher  tluin  that  of  conservative  treatment, 
doubtless,  severer  cases  have  been  selected  for  operation  tlmu  for 
vatism : — 


EaunsioN  for  Gunshot  Wou^t)s  of  the  Ankle. 

AtTTBOftlTIM.  CaIBS. 

CulberUoa 45 

CitvuUr  No.  6, 8. 0.  0.  . 18 

Stromeyer ■         .        .         1 


Tot«U 


64 


Mortality,  28  per  cent. 


Ih 


Ammitation  of  the  Loirer  Third  of  the  Lc^  for  Gunshot  Woumi  of  the  AnIA 
— Sucn  is  the  imperfection  of  the  science  ot  surgiail  statistics,  that  it  is  next  t 
impossible  to  procure  any  information  on  this  exact  point,  for  of  all  the  tlio 
sands  of  cases  of  amputation  of  the  le^  which  have  l>een  tabulated,  ecan^J 
any  are  minutely  classitied.  Traumatic  amputations  just  above  the  ankj 
have  in  eeneral  a  mortality  of  thirty-two  jKjr  cent.,  taking  all  kinds  of  prw 
tice  together.  The  gunshot  cases  doubtless  give  a  etill  higher  rate  of  death 
for  the  worst  cas^Ji  go  to  the  amputating  table,  and  oix?rutious  in  militaf 
surgery  are  generally  more  fatal  than  in  civil  practice.  We  may  probab^ 
estfmate  the  mortality  of  amputation  above  the  ankle,  for  gunshot  fractun 
as  at  least  thirtv-fivt*  per  cent. 

Ts^ominally,  then,  we  should  have  the  mortality  of  conservative  treatmes 
20  per  cent. ;  of  excision  28  i>er  cent, ;  and  of  amputation  32  per  tM?iit.  F« 
the  reasons  above  stated,  however,  we  cannot  guide  our  practice  by  th 
footings  of  figures  alone. 

L.  Legouesl  rejects  excision  of  the  ankle  as  improper.    Uueter  favors  it  In  suppur 
ing  cases.     Von  I^n^enbeck   recommends  excision  of  the  ankle  for  miiny  aist's 


gunshot   injury.     F.  H.  Hamilton   and  A.  Rose  favor  the  operation  in  suitable 
Pirogotr  iM^lievcd  excision  of  the  ankle  in  compound  fracture  to  be  safer  than  am 
tation,  and  placed  conservative   treiiiment  between  the  two.     Kade  ili*approve«  tl 
operation.    Gant,  in  gunshot  wounds,  genenilly  prefers  resection  to  amputation.    Aal 
hurst  tavors  excision.     In  the  first  edition  of  Holmes's  System  of  Surgery,  that   auth 
opposed   resection^  but   in   the  second   edition,  changed   his   opinion,  and  farorcd  : 
GroBs  favors  excision  in  propter  cases.     Erichsen  opposes  the  operation.     Dniitt 
opposes  it. 

These  are  specimens  of  the  mass  of  contradictory  opinions  held  by  surg 
cal  authorities.  It  is  evident  that  we  c^vn  no  more  decide  the  treatment 
wounded  ankles  by  a  consensus  of  opinions  thau  we  can  by  the  Imre  footiu 
of  figures.  Statistics  and  opinions  are  both  valuable,  but  we  must  cxercic 
reason  and  judgment  in  their  use.  Facts  must  settle  the  doctruiee ;  and 
is  evident  at  a  glance  that  facts  do  not  justify  the  confusion  of  surgical  litt 
rature  on  this  subject 

The  reconled  cases  show  that  there  is  no  such  desperate  danger  in  consei 
vative  treatment,  as  should  rule  that  method  summarily  out  of  cxiston 
I  think  that  all  thoughtful  surgeons  will  sustain  the  following  general  coi 
elusions : — 

(1)  When  the  capsule  of  the  ankle-joint  ia  simply  opened  by  the  bolli 
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without  any  fracture,  or  with  only  a  sliti^ht  scratch  or  groove  aloug  the  bor- 
der of  the  boae,  it  is  perfectly  rational  to  trj*  consen'ative  treatment  with 
clmiiiage,  and  antiseptic  precautious. 

(2)  When  the  bullet  has  traversed  the  joint,  ami  conjniinuted  its  interior, 
without  shattering  the  tibia  too  far  upwaixl  and  without  destroying  the  rae- 
chauisni  or  circulation  of  the  foot,  or  tlie  innervation  of  its  plantar  surface, 
resection  will  generally  save  a  useful  meml>er,  with  perhaps  less  risk  than 
amputation.  IT  conservative  treatment  should  have  been  commenced,  and 
in  any  case  should  present  unfavorable  and  dangerous  symptoms,  secondary 
a*section  might  be  performed. 

(3)  If  the  foot  be  greatly  shattered,  or  have  lost  its  circulation,  so  as  to  be 
threatened  with  niortitinition,  or  have  lost  the  innervation  of  its  plantar  sur- 
face, it  should  be  amputated.  Also  if  the  tibia  be  slmttereil  more  than  about 
two  inches  above  the  joint,  it  will  necessitate  amputation. 

(4)  Cases  wluch,  having  been  treated  conservatively  but  without  attention 
to  drainage  and  antiseptics,  finally  present  caries  of  the  tibia,  extending  more 
than  two  mches  uiiwiird,  require  amputation. 

(5)  Cases  whith  in  ordinary  circumstances  would  require  resection,  may 
necessitate  amputation  if  they  are  to  be  transport<id  a  long  distance  in  ambu- 
lances, as  it  is  difficult  to  manage  a  resected  ankle  in  a  jolting  vehicle,  on  bad 
military  roads. 

Gunshot  Fractcrks  op  the  Tarsus  and  Metatarsus. — I  find  in  my  mili- 
tary memoranda,  twenty-one  cases  of  this  class,  with  one  death.  Primarily 
they  are  not  very  daut^erous,  but  they  oi\en  oj^en  up  the  comjilicated  articula- 
tions of  the  tarsus,  uud  sot  in  action  a  supjiurative  synovitis  wnieh  is  of  a  some- 
what mimanageable  character  on  account  of  the  impossibility  of  effectually 
washing  out  the  cavities.  The  difficulty  is  a  purely  mechanical  one,  but  none 
the  less  formidable,  for  the  putrefaction  of  pus  in  the  interior  may  gix'e  rise 
to  dangerous  complicrations.  If  the  member  be  shattered  beyoud  redcmi>- 
tion,  it  must  be  amputat^nl.  If  only  fcrf^iin  partn  be  injixred,  sound  judg- 
ment will  often  dictate  a  resection.  The  place  and  mode  of  either  opemtiou 
are  to  be  settled  ou  general  surgical  principles,  such  iis  guide  us  ui  civil 
practice. 

If  the  bones  be  only  perforate*!,  but  nut  utterly  destroyed,  conservative 
treatment  will  demand  eonsidenition.  If  udnptod,  it  will  be  generally  best  to 
enlarge  the  orifices  of  the  wound,  scoop  out,  or  in  some  other  way  (•aii-efully 
remove,  all  loose  fnigments,  and  then  ti-eat  the  injury  thon^nghly  with  anti- 
septics, and,  if  possible,  with  refrigerating  applications.  The  field  of  battle, 
however,  rarely  furnishes  anytliiuff  colder  than  sj)rin^  water  for  such  uses. 
If  the  joints  of  the  foot  have  only  oeeu  pierced  with  bird  shot,  conservative, 
antiseptic  treatment,  without  enlarghig  the  orifices,  will  be  worth  trying. 
Buckshot  wounds  arc  more  serious,  but  in  fiivorable  ciises  may  be  treated 
iTi  the  same  way,  if  the  projectile  he  not  lodged  within  the  member. 

Bullets  and  buckshot  Icwlgcd  in  the  foot  should  be  ext.nieted,  or  they  may 
lead  to  grave  eonsequenees,  tis  in  the  case  of  General  Garibaldi.  Nrfatons 
probe,  w'hich  won  its  reputation  in  determining  the  position  of  the  ball  in 
this  case,  is,  though  not  absolutely  useless,  an  unreliable  and  misleading  in- 
strument. When  a  bullet  penetrates  8fK>ngy  bones,  it  leaves  its  channel  stud- 
duA  with  chips  *>f  lend  nisped  ofi'by  the  rough  Iwny  surfaces,  and  these  chips 
mark  the  ponvlititi  bull  of  the  probe  in  the  same  way  that  the  bullet  itself 
would  do.  A  better  instrument  for  diagnosis,  in  many  ctisc^s,  is  the  oi\linary 
dressing  forceps  of  tlie  surgeon's  pocket  case.  The  tips  of  some  of  these  for- 
ceps are  so  perfect,  that  they  niny  Ifc  pn3sse<l  down  on  any  solid  substance  in 
the  bottom  of  the  wound,  and  made  to  bite  out  a  chip  of  Iciul  or  of  spongy 


740  IN'JURIES   OF  THE  JOINTS. 

bone,  as  tbc  case  may  bo,  sufficient  to  show  tlie  nature  of  the  object.  "With 
this  instrument  1  have  discovered  a  ballet  which  had  passed  obliquely  through 
the  ala  of  the  ilium,  and  had  lodged  itself  inside,  within  the  brim  of  the 
pelvis. 

Gunshot  wounds  of  the  joints  of  the  toes  generally  require  amputation, 
but  no  special  precepts  are  needed  on  this  point.  The  principles  of  treatment 
are  precisely  those  which  govern  us  in  the  management  of  compound  fractures 
from  other  causes. 


INDEX. 
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ABDOBUNAL  anearism,  476 
ligation  of  abdominal  aorta  for,  480 
treatment  of,  477 

hy  diatal  pressure,  478 
by  proximal  pressore,  478 
aorta,  ligation  of,  311 

for  abdominal  aneurism,  480 
bloodvessels,  woands  of,  233 
Abernethy's  operation  for  ligation  of  external 

iliac  artery,  315 
Abscess  ooexisting  with  anenrism,  396 
diagnosis  of,  from  anenrism,  394 
palmar,  20 

mpture  of  anenrism  into,  401 
Aconite  In  treatment  of  anenrism,  411 
Acromial  end  of  claTicle,  dislocation  oty  657 
below  ooracoid  process,  660 
downward,  660 
upward,  657 
Acupressure,  99 

in  aneurism  at  root  of  neck,  511 
Adenitis,  33 

Agrteriverslott  in  surgical  hemorrhage,  100 
Air,  entrance  of,  Into  veins,  214 
Alcohol  in  treatment  of  surgical  hemorrhage,  64 
Alcoholism  causing  aneurism,  389 
Amputation  in  gunshot  wounds  of  ankle-joint, 
738 
of  elbow-joint,  729 
of  hip-joint,  733 
of  knee-joint,  736 
of  shoulder-joint,  728 
of  wrist-joint,  732 
preventive,  for  tetanus,  617 
at  shoulder-joint  for  aneurism  at  root  of 

neck,  511 
in  treatment  of  neuromata,  603 
ot  tetanus,  617 
Ancient  dislocation  of  elbow,  backward,  676 
of  hip,  700 
of  shoulder,  664,  670 
methods  of  reducing  dislocations  of  hip, 
692,698 


Amdkews,  injuries  of  joints,  643 
Auel's  method  in  aneurism,  242,  432 

in  treatment  of  gluteal  and  s^tlo 
aneurism,  474 
Anenrism  or  aneurisms,  375 

abdominal.     See  Abdominal, 
from  alcoholism,  389 
by  anastommis,  377 

ligation  of  common  carotid  artery  f!or, 
358 
-    of  external  carotid  artery  for,  364 
Anel's  method  in,  242,  432 
arterio-venons,  245,  377,  531 
diagnosis  of,  535 
localities  of,  248 
of  orbit,  494 
treatment  of,  249,  536 
fh>m  atheroma,  382 
Brasdor's  method  in,  242,  434 
bruit  of,  391 
causes  of,  378 

droumscribed,  within  orbit,  494 
traumatic,  240 

symptoms  of,  242 
treatment  of,  242 
cirsoid,  353,  377 
of  orbit,  494 
symptoms  of,  354 
treatment  of,  354 
coexisting  with  abscess,  396 

with  cyst,  396 
conditions  of,  oontralndicating  deligation, 

451 
from  constriction  of  clothing,  379 
contents  of,  389 

cure  of,  by  gangrene  of  sac,  408 
by  inflammation  of  sac,  407 
by  rupture,  406 
spontaneous,  403 
definition  of,  375 
diagnosis  of,  ft^m  abscess,  394 
from  cyst  of  neck,  395 
differential.  393 

(741) 
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Aneuriflm  or  ui«aiitinfl,  diAfnocis  of — 

AiMwiaa  at  root  of  nadt,  f  raifwl  •^^^B 

from  hvmatocwle  of  neck*  395 

byr<*t.6«»                  ^H 

tnm  AAUgnAbt  tumor  of  tioxie,  307 

by  tempomy  DonpiMi^^^^l 

froa  ■olid   tomor  orcrljring  ^lUrf, 

i«*^^^)im^  *rtfjH|B 

394 

I^Bstan^fill                  1 

dtfnsed,  3T7 

4f  iBBcmi&ata  aitanfl 

^^^B''>^ 

tmuuAtic,  tjmptoms  of,  23d 

517                        1 

trMtUDOBt  oC,  239 

rapture  ol,  396,  399                          ^J 

diMMiiig,876 

into  abaneaa,  401                          ^^M 

dfaUl  4eligaiio&  in,  432 

aaeof,  390                                           ^^H 

from  eaibolinDf  361 

•aocolated,  37(3                                    ^^M 

froma&duteHcis.  3$3 

aolable  ligatures  in,  441                             1 

fron  •Ktcmal   riolenoe  irilhoat  woond. 

of  tpecial  arteries.  See  nndifr  each  Alton 

378 

Speir's  artery-compneaor  in^  410              1 

Ube>37S 

structore  of,  389                                          m 

,    ftuiform,  376 

BQppuration  of  sac  of.  401                           1 

oni«»d,491 

in  cure  of,  408                         ^H 

Hwktcr'B  DMthod  in,  242,  432 

stiTfical  treatment  of,  412                  ^^f 

intracranUl,  491 

symptoms  of,  390                                ^^H 

of  lower  extremity,  452 

from  syphilis,  387                             ^^H 

from  miucolAT  effort,  379 

temporary  ligature  in,  439                 ^^H 

of  D«ck.  491 

traumatic,  238                                     ^^| 

non-pulsatiU,  398 

vertebral  artery,  245               ^^| 

orbital.  492 

treatment  of,  by  aconite,  411             ^^H 

from  oasifieation  of  uterica,  883 

by  belladonna,  411                       ^^^ 

palmar.  245.  4«1 

by  bromide  of  potautum,  41 1      ^^fl 

troni  ptfri»rt«ntia,  383 

l^  caateriec,  412                                M 

plantar,  454 

Vy  OQV^nw^.  «>0                  ^H 

from  poelure,  380 

dangars  of,  429                   ^^M 

preaaore  sTmptoma  of,  39S 

defects  of,  429                       ^H 

pro^ren  of,  399 

of  different  forms,  428         ^^H 

proximal  deligation  in,  433 

digital.  423                             ^H 

pnlsation  <tf,  390 

direct,  420                            ^H 

rac«?moae,  377 

by  tfexioo,  427.  428             ^H 

from  rhetunattftm,  389 

general,  425                          ^H 

M  foot  of  neck.  504 

indir«<^t.  421 ,  428                 ^H 

treatment  of,  509 

iiutrumenuL  422                V 

bjr  acaprc«sar«,  511 

rapid.  434,  4Z^                            1 

hy  ampuutiou  at  ahould«r- 

by  diet  (Tofueira  metliod).  410         1 

Joint,  511 

by  digitalis,  411                           ^J 

bjdfet.  &09 

by  Bsmarch's  bandage^  429        ^^H 

bjr  direct  oomprcMlon.  510 

by  dAxion,  427,  428                      ^^M 

by- distal  diiligatian  of  carotid 

by  gslrau&<punctnre,  415           ^^H 

artery.  517 

general.  409                                   ^^| 

by  iDJtfction  of  perchloride 

by  hydroeyanie  acid,  411           ^^H 

of  iron  into  aac,  511 

by  iuJMtion  oif  coagalating  fluids.  ■iSm 

by  ligation    of   lonominate 

by  introduotioD  of  foreign  bodies^  4|fl 

artery.  515 

by  iodide  of  potaaaiiim,  411           ^ 

of  left  snbclarian  artery 

by  ligation.  431                                     1 

in  first  part,  6ie 

by  manipulation,  419,  484,  510         1 

of    flDbclarian    artery, 

medical.  409                                           1 

512,  513 

by  old  operation,  239.  342,  SU,  43a 

by  manipnlation,  510 

474.  f><*2                                           fl 

by    parenchymatous    injeo- 

by  parfDchrmatovs  l«|ertioa  f^M 

tlons  of  ergotine,  511 

gotinv,  417                               ^^H 

by    proximal    compreasloa, 

swgical,  412                              ^H 

SIO 

by  TvneaectioD.  409                   ^^| 
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Anenrism  or  aneurisms—  ' 
trne,  375 

of  upper  extremity,  481 
variooBe,  245,  248,  377,  532 
Wardrop'8  method  in,  243,  434 
from  wounds,  378 
of  wrist,  481 
Aneorlsmal  dilatation,  376 

sac,  suppuration  of,  after  arterial  deli^a- 

tion,  448 
varix,  246,  377,  532 
AngBioleuoStis,  28 
Angeiomata,  367 
diagnosis  of,  369 
structure  of,  367 
BTmptoms  of,  367 
treatment  of,  369 
Animal  ligatures,  90 
Ankle-joint,  dislocation  of,  706 
comjwund,  709 

treatment  of,  710 
gunshot  wounds  of,  737 

amputation  in,  738 
excision  in,  738 
expectant  treatment  in,  737 
Anomalous  dislocations  of  femar,  699 
Anterior  dislocations.     Bee  Forward, 
tibial  arterjr,  aneurism  of,  454 

ligation  of,  323,  324,  454,  455 
rupture  of,  149 
Aorta,  abdominal,  ligation  of,  311 

for  abdominal  aneurism,  480 
wounds  of,  220 
Aortic  arch,  aneurism  of,  520 

change  in  pulse  in,  525 
oougestion  of  face  in,  527 

of  neck  in,  527 
oonsecntive  doable  distal    liga- 
ture in,  530 
deligation  of  left  carotid  artery 
for,  528 
of  right  subclavian  and  ca- 
rotid arteries  for,  528 
displacement  of  heart  in,  527 
dysphagia  in,  626 
dyspnoea  in,  526 
irregularity  of  pupils  in,  527 
simultaneous  double  distal  liga- 
ture in,  528 
symptoms  of,  525 
treatment  of,  527 
tumor  from,  525 
disease  an  indication  against  ligation  for 
aneurism,  451 
Apparatus,  prothetic,  for  oases  of  excision  of 

elbow-joint,  731 
Arabian  elephantiasis,  35 


Arch  of  aorta.     See  Aortic  arch, 
palmar,  aneurism  of,  245,  481 
punctured  wounds  of,  121 
plantar,  aneurism  of,  454 

punctured  wounds  of,  124 
Armpit,  ligation  of  axillary  artery  in,  306 
Arteria  dorsalis  pedis,  ligation  of,  324 

penis,  ligation  of,  315 
Arterial  deligation,  gangrene  after,  450 
secondary  hemorrhage  after,  445 
suppuration  of  aneurismal  sac  after, 
448 
embolism,  351 
hemorrhage,  47 
laceration  from  fracture,  symptoms  of,  164 

treatment  of,  165 
occlusion,  gangrene  from,  252 
thrombosis,  351 
rarix,  353 

ligation  of  common  carotid  artery  for, 
358 
of  external  carotid  artery  for,  364 
treatment  of,  353 
Arterio-venous  aneurism,  245,  377,  494,  531 
diagnosis  of,  535 
localities  of,  24S 
treatment  of,  249,  536 
wounds,  245 
Arteritis,  330 
ohroniq,  336 
idiopathic,  337 
non-traumatio,  337 
pathogeny  of,  332 
relation  of  visceral  syphilis  to,  344 
rheumatic,  350 
syphiliUc,  341 
traumatic,  332 

,   from  external  causes,  332 
treatment  of,  335 
from  internal  causes,  335 
Artery  or  arteries,  axillary,  aneurism  oi,  486 
ligation  of,  304,  305,  306 

for  brachial  aneurism,  484 
fbr  Bubolavian  aneurism,  517 
punctured  wounds  of,  120 
relations  of,  304 
surgical  anatomy  of,  304 
brachial,  aneurism  of,  483 
ligation  of,  307 

for  brachial  aneurism,  483 
at  elbow,  483 
punctured  wounds  of,  120 
rupture  of,  149 
oaloifioation  of,  337 
carotid,  aneurism  of,  496 
low,  506 
common,  ligation  of,  289 


^^^^^H                   ^^^r                                    ^^^^^^^^^^H 

^^^^^^^H          Artery,  carotid,  oomiuoD,  liguton  of — 

Artery,  gluteal—                                        ^^B 

^^^^^^^H                                        for  aneuriflin  by  auaatomoete, 

surgical  anatomy  of,  313              ^^| 

^^^^^K 

giinabot  wounds  of,  168                       ^^ 

^^^^^^H                                       for  artariml  T&rix,  358 

iliac,  aneurism  of,  476 

^^^^^^^H                                       for  piUaatiug  tumor      orbit 

common,  ligation  of,  311,  312 

^^^^H                                           49S 

in  gluteal  and  sciatic  aneK 

^^^^^^H                                Borgioal  auatomy  of,  2fi9 

rism,  474 

^^^^^^^H                        diatal  deligation         for  aneiiriam  at 

surgical  anatomy  of,  311 

^^^^^^Kr                                           root  of 

wounds  of,  235 

^^^^^^^H^                                           for  luw  carotid  aneuriau,  fil7 

external,  ligation  of,  315,  316,  317 

^^^^^^H                        external,  Ligation  of»  292,  294 

in  femoral  aneurism,  4fi8 

^^^^^^^H                                       for  arterial             etc..  364 

surgical  anatomy  of,  315 

^^^^^^^H 

internal,  ligation  of,  313 

^^^^^^P                         internal,  ligation  of,  293,  294 

in  glnteal  and  aciatic  anetl 

^^^^^^^^B                                             operation  for,  294 

rism,  474 

^^^^^^^B                             left,  ligation  of,  Cor  aneurism  of  aortic 

surgical  anatomy  of,  313 

^^^^^^ 

wounds  of,  235 

^^^^^^^t                         ligation  of,  for  carotid  auenrUm,  496, 

ilic^-lnmbar,  punctured  woonda  of,  136 

^^^^^m 

incised  wounds  of,  166                         ^^ 

^^^^^^^H                           puncturod  wounds  of,  119 

innominate,  aneurism  of,  507             ^^H 

^^^^^^^^^B                   cironmflfX,  external,  rnpture  of,  147 

ligation  of,  2fi7                             ^^J 

^^^^^^H 

for  aneurism  at  root  of  neck,  Slfl 

^^^^^^^H                                   puncturod  wounds  of,  127 

Hanec*a  operation  for  Ugation  of,  2$M 

^^^^^^H                  comploto  division  of,  by  gunshot  missilM, 

Moki*i  operation  for  Ifgition  of,  287  1 

^^^^^H 

SMtUot's  operation  for  ligation  of,  28fl 

^^^^^^^H                  constriction  of,  for  arroBt  of  hemorrhage, 

temporary  compression  of,  in  " — ij 

^^^^H 

riam  at  root  of  neck,  517^H| 

^^^^^^^H                  contraction  of,  54 

Ugation  of,  in  aneoriam  anlH 

^^^^^^^H                  contused  wounds  of,  135 

of  neck.  517                              | 

^^^^^^m 

wounds  of,  224                                     1 

^^^^^^^H  .                 crushing  of,  for  arrest  of  hemorrhage,  97 

Instruments  for  ligation  of,  82                     1 

^^^^^^K                                                    et  $eq. 

intercostal,  punctured  wounds  of.  182      1 

^^^^^^^^^M                   divided,  niodn  of  ligating,  85 

ischiatic,  aneurism  of,  471                           M 

^^^^^^^H                  dorsal,  of  foot,  aneurism  of,  4S2 

ligation  of,  314                               ^^^1 

^^^^^^H 

punctured  wounds  of,  125           ^^H 

^^^^^^^^H                            of  penia,  ligation  nf,  31fi 

Burgical  auatomy  of,  314             ^^H 

^^^^^^^H                  epigastric,  puncturt^d  wonnds  of,  127 

lacerated  wounds  of,  141                    ^^H 

^^^^^^1 

from  fractures,  1U2               ^^H 

^^^^^H                  facial,                of,  296,  297 

treatment  of,  144                 ^^M 

^^^^^^^H                            punctured  wonnds  of,  120 

ligation  of,  283  tt  wtq,                        ^^| 

^^^^^^^H                           surgical  anatomy  of,  290 

lingual,  ligation  of,  294,  295             ^^1 

^^^^^^^H                  femoral,  aneurism  of,  4ti7 

BnnarcU's  operation  for.  2d€      1 

^^^^^^^^^B                         common,  ligation  of,  319 

surgical  anatomy  of,  204                      I 

^^^^^^^H                                        in  femoral  anL-urism,  468 

local  disease  of,  an  Indication  against  dM 

^^^^^H                                                         319,  320 

ligation,  451                                                I 

^^^^^^^H                           punctnre<l  wounds  of,  123 

mammary,  internal,  ligation  of,  3U0^^J 

^^^^^^H 

punctured  wonnds  of,  129  ^^H 

^^^^^^^V                           rupture 

meningeal,  middle,  wonnds  of,  231  ^^B 

^^^^^^H                            superficial,  ligation  of,  at  lower  third, 

occipital,  ligation  of.  297,  298                  1 

^^^^H                                                  320 

punctured  wounds  of,  120                  ■ 

^^^^^^^                                            for  popliteal  anenrUm,  464 

omification  of,  causing  anenrism,  383      1 

^^^^^^B                                         in  Scarpa's  triangle,  319 

partial  or  incomplete  dirteSon  of,  by  guH 

^^^^^^^H                           surgical  anatomy  of,  318 

shot  missiles,  170                                       m 

^^^^^^^^^m                   of  forearm,  punctured  wounds  of,  121 

peroneal,  ligation  of,  322,  323                    ■ 

^^^^^^^H                    gluteal,                          471 

popliteal,  aneurism  of,  458                  ^^M 

^^^^^^1 

ligation  of.  320,  457                      ^H 

^^^^^^^H                           punctured  wounds  of,  125,  126 

punctured  wonnds  of,  134          ^^| 
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Artery,  popliteal — 

lupture  of,  148 
pudio,  internal,  ligation  of,  314,  316 
ponotored  wounds  of,  125 
Burgioal  anatomy  of,  314 
pulmonary,  wonnds  of,  231 
panctured  wounds  of,  109 
oauses  of,  116 
consequences  of,  117 
symptomfl  of,  116 
,    treatment  of,  117 
radial,  aneurism  of,  481 
ligation  of,  308,  309 

for  aneurisms  of  palm  and  wrist, 
482      ' 
punctured  wounds  of,  121 
repair  of,  after  ligation,  ^8 
retraction  of,  55 

rules  for  ligating,  in  continuity,  285 
rupture  of,  141 

sciatic.     See  Artery,  isohiatic. 
special,  punctured  wounds  of,  118  et  seq. 

ruptures  of,  145  et  seq. 
subclavian,  aneurism  of,  504  et  aeq. 
ligation  of,  300,  302 

for  aneurism  at  root  of  ne(^,  512, 

513,  516 
for  axillary  aneurism,  487 
relations  of,  301 
surgical  anatomy  of,  300 
wounds  of,  225 
temporal,  ligation  of,  297 

punctured  wounds  of,  120 
thyroid,  inferior,  ligation  of,  299 

superior,  ligation  of,  294 
tibial,  anterior,  aneurism  of,  454 
ligation  of,  323,  324 

for  aneurism,  454,  455 
relations  of,  323 
rupture  of,  149 
posterior,  aneurism  of,  455 
ligation  of,  321,  322 
for  aneurism,  456 
punctured  wonnds  of,  124 
ulnar,  aneurism  of,  481 
ligation  of,  309,  310 

for  aneurism  of  palm  and  wrist, 
482 
punctured  wounds  of,  121 
and  Tein,  simultaneous '  ligation  of,   for 

Teuous  hemorrhage,  212 
vertebral,  aneurism  of,  502 
ligation  of,  298 
punctured  wounds  of,  118 
surgical  anatomy  of,  298 
traumatic  aneurism  of,  245 
wounds  of,  109 


Articulations,  vertebral,  gunshot  jronnds  of^ 

727 
Ascending  neuritis,  581 
Astragalus,  dislocations  of,  710 
Atheroma,  337 

causing  aneurism,  382 
an  indication  against  deligatlon,  451 
Atrophy  of  muscle,  6 

pr(^rMBive  muscular,  8 
Avulsion  of  nerves,  553 
Axillary  aneurism,  486 
diet  in,  486 
direct  pressure  in,  487 
distal  pressure  in,  487 
galvano-puncture  in,  487 
injection  of  perchloride  of  iron  in,  487 
ligation  of  subclavian  artery  in,  487 
manipulation  in,  486 
proximal  pressure  in,  486 
rest  in,  486 
artery,  ligation  of,  304,  305,  306 

for  brachial  aneurism,  484 
for  subclavian  aneurism,  517 
punctured  wounds  of,  120 
rupture  of,  150 


BACKWARD  dislocation  of  carpus,  677 
of  elbow,  674 
of  hand,  678 
of  hip,  682 

below  tendon  of  obturator  Inter- 

nus,  690 
treatment  of,  684,  691 
of  knee,  702 
of  shoulder,  666 
of  tarsus,  707 
Bandage,  Bsmarch's,  in  treatment  of  aneurism, 

429 
BarwbU',  aneurism,  375 
Belladonna  in  treatment  of  aneurism,  411 
BsLLAXT,   iiguries   and   surgical   diseases  of 

lymphatics,  27 
Biceps,  long  head  of,  dislocation  of,  670 
Bleeding.     See  Hemorrhage. 
Blood,  coagulation  of,  55 

increased  coagulability  of,  in  hemorrhage, 
55 
Bloodvessels,  abdominal,  wounds  of,  233 
injuries  of,  45 
pelvic,  wounds  of,  233  . 
Bone  or  bones,  of  carpus,  dislocations  of,  618 
of  foot,  dislocations  of,  710 
malignant   tumor  of,   diagnosis  of,  fh)m  < 

aneurism,  397 
metacarpal,  dislocations  of,  679 
Bone-setters,  natural,  713 


^H                         ^^^^^^^B                         ^^^^^^^^^^^^^^H 

^^1                Booft-Betting,  713                   ^^^^" 

Chamberlaine's  operation  for  ligataon  of  axit-  ^^H 

^H^         BraohiAl  uneuriMn.  4^3 

lary  artery,  305,  485                                                     1 

^^^^K                         ligation  of  axillary  arterj  for,  484 

Cfaemico-Tital    treatment  of  soigkHU   hvmor-          1 

^^^^H                               of  bnu^biai  hrt^ry  for,  483 

rhage,  63                                                             ^J 

^^^^1                vtery,  ligation        307 

Chondro-aternal  dlalooatkms,  652                        ^^H 

^^^^^^^^                        for  brachial  aueuriam,  4{s3 

Circulation,  collateral,  gangrene  from  obstmo-  ^^H 

^^^^H                      at  elbow,  483 

tion  of,  352                                                                1 

^^^^^^^V               ptmctured  woonda  of,  120 

Circomflex  artery,  external,  rupture  of,  147              1 

^^^^^^^H               rapture  of,  14d 

iliac  artery,  ligation  of,  318                                  1 

^^^^^^Bratdor's  method  iu  anearinn.  242.  434 

puDotared  wounds  of,  127               ^^1 

^^M                Bromide  of  potusiam  in  tre&tmeut  of  axken- 

Circtunaeribed  aneoriam  within  or^it,  494          ^^| 

^H                    rism,  411 

traumatic,  240                                           ^^M 

^^^^^          Broit  of  aneuriam,  391 

Cirsoid  aneurism,  353,  377                                   ^^U 

^^^^                           cirsoid,  354 

orbit,  494                                               ^^H 

symptoms  of,  &54                                      ^^H 

treatment  of.  354                                       ^^H 

^^^^         riALCANECTM,  diftlocatiou  of.  711 
^H^                ^     Calcification  of  arteries,  337 

arterial  tumor,  353                                        ^^H 

Claricle,  dislocations  of.  653                                  ^^| 

^^H                 Cancer  of  lymphatics,  4U 

of  acromial  end  of^  657                          ^^H 

^^H                        of  nerres,  597 

downward,  660                        ^^H 

^^M                 CapUlarr  hemorrhage,  49 

upward,  657                               ^^^| 

^H                Capnt  hameri,  position  of,  in  dialooation  of 

of  scapular  end  of,  beneath  ooraooid  ^^M 

^H                     tthoolder,  663 

proooas,  660                                                   V 

^H                Carditis,  traumatic,  230 

simnltaueoas,  of  both  ends  of,  661              1 

^^H                  Carotid  aneartsm,  496 

of  sternal  end  of,  653                                    1 

^^^^H                           ligation  of  carotid  artery  for,  498,  499 

backward,  656                                   1 

^^^B 

forward,  653                                    1 

^^^H                artery,  common,  ligation  of,  389, 498, 499 

upward,  656                               ^^^| 

^^^^^L^^                               for  anearlsm  by  anaatomnala, 

Coagulability  of  blood  increased   in  !i<«Bor-.^^| 

^^^^^^                                 358 

rhage.                                                                  ^^H 

^^^^^^H                                for  arterial  rarfx,  358 

Coagulating  fluids,  injection  of,  in  anenrinif  ^^H 

^^^^^^^H                                for  polMting  tamor      orbit, 

413 

^^^^^B 

gluteal  and  lolatie,  474 

^^^^^^^H                         surgical  anatomy  of,  2S9 

Coagulation  of  blood.  55 

^^^^^^^H                distal  ligation  of,  for  aneurism  at  root 

causing  spontaneous  cure  of  UMsorism,  4M 

^^^^^^^H 

Cold  in  treatment  of  aurgioal  hefnorrhag*.  6S 

^^^^^^^H                              for    low   carotid    anflariBm, 

Collateral  cironl&lion,  gangren«  fhita  obatnw- 

^^^^H                                  517 

Uon  of,  252 

^^^^^^^^^1                external,  ligation  of,  292 

Compound  dislocation  of  ankle-joint,  709           ^^H 

^^^^^^^H                              for  aneurism  by  aaaatcmo- 

of  elbow-joint,  676                                 ^^H 

^^^^^H                                           364 

of  knee-joint.  704                                            V 

^^^^^^B                       relaUons 

Compreasea  in  treatment  of  surgical   hemor-  ^^fl 

^^^^^H                internal.  Ugatiou  of,  293.  294 

rhage,  70                                                                 ^H 

^^^^^^^H               left,  ligation  of,  for  aneurism  of  aortle 

Compression,  dangem  of,  En  anearismi  439         ^^| 

^^^^^^H 

defects  of,  in  aneurism,  429                                   H 

^^^^^^^                      ponotur«»d  woundi  of,  119 

digital,  in  popliteal  aneurism,  461                      ■ 

^^L^^           Carpus,  dislocations  at,  677 

direct,  in  aneoriam,  420                                   -rl 

^^^^L                         backward. 

in  aneurism  at  root  of  neck,  &lt>           ^^| 

^^^^V                         between  bmies  of,  678 

in  axillary  aueurism,  487                       ^^^| 

^^F                                 forward,  nf,  677 

in  gluteal  and  sciatic  aneortem,  474           ■ 

^^M                  Cartilage,  ensifnrm,  disliM'jition  ot^  653 

in  sorgical  hemorrhage.  99                    ^^J 

^^m                 Cartilages,  dislocation  of,  from  ribs,  651 

distal,  in  abdominal  anmriam,  478            ^^H 

^^M                          of  ribs,  dislocation  of,  from  steruum,  652. 

in  axillary  tneariam,  487                     ^^H 

^^B                 Cauteries  in  treatment  of  aneurism,  412 

by  flexion,  iu  anenrism,  427                            ^^H 

^^M                  Cauterization  of  nervvs,  562 

geueral,  in  anenrlAm,  425                               ^^^M 

^^H                          in  iurgical  hemorrhage,  1U2 

indirect,  in  aneurism,  421.  4SS,  4SS            ^^H 

^H                   Cellular  neuromata,  592 

in  popliteal  anetuism,  461                     ^^H 
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Compression — 

inatrumeDtal,  in  popliteal  aneorism,  462 
of  nerves,  546.     See  Nerves, 
proximal,  in  abdominal  anearism,  478 
in  aneurism  at  root  of  neok,  510 
in  axillarj  anenrism,  486 
in  gluteal  and  sciatic  aneoriam,  474 
temporary,  of  innominate  artery,  in  aneu- 
rism at  root  of  neck,  517 
by  torsion,  in  treatment  of  surgical  hem- 
orrhage, 100 
in  treatment  of  aneurism,  420 
of  femoral  aneurism,  467 
of  popliteal  aneurism,  451 

statistics  of,  463 
of  surgical  hemorrhage,  67 
with  wire  in  treatment  of  surgioal  hemor- 
rhage, 99 
Concussion  of  nerves,  546 
Congestion  of  face  in  aneurism  of  arch  of  aorta, 
527 
of  neck  in  aneurism  of  arch  of  aorta,  527 
of  nerves,  579 
Connective  tissue  of  nerves,  tumors  formed  at 

expense  of,  595 
CosHBB,  injuries  and  diseases  of  muscles,  ten- 
dons, and  fasdn,  1 
Consecutive  double  distal  ligature  In  aneurism 

of  aortic  arch,  530 
Constitutional  signs  of  hemorrhage,  51 
Constriction  of  arteries  for  arrest  of  hemor- 
rhage, 97 
Contents  of  aneurism,  389 
Contraction  of  artery,  54 
Contractures  of  fasoin,  23 
of  muscles,  12 
syphilitic,  of  muscles,  12 
Contused  wounds  of  arteries,  135 
treatment  of,  140 
of  veins,  200 
Contusion  of  Joints,  719 

of  nerves,  550,     See  Nerves. 
Convulsions,  hemorrhagic,  53 
Cooper's  mode  of  reducing  dislocations  of  elbow, 
675 
of  hip,  692,  698 
of  shoulder,  667,  668 
operation  for  ligation  of  abdominal  aorta, 
311 
of  external  iliac  artery,  316 
Coracoid.  process,  dislocation  of  scapular  end 

of  clavicle  beneath,  660 
Costo-chondral  dislocation,  651 
Crepitus,  character  of.  In  dislocation  of  shoul- 
der, 663 
Crushing  of  arteries  for  arrest  of  hemorrhage, 
97 


Crushing— 

of  nerves,  561.     See  Nerves. 
Cuboid  bone,  dislocation  of,  712 
Cuneiform  bones,  dislocations  of,  712 
Cyst  or  cysts,  coexisting  with  aneurism,  396 

of  neok,  diagnosis  of,  from  aneurism,  395 

of  nerves,  597 


DANGERS  of  compression  in  treatment  of 
aneurism,  429 
Degeneration,  fatty,  of  muscle,  7 
granular,  of  muscle,  6 
pigmentary,  of  muscle,  6 
vitreous,  of  muscle,  7 
waxy,  of  muscle,  7 
Deligation  of  arteries,  283.     See  also  under 

Ligation. 
Delpeoh's  operation  for  ligation  of  axillary 

artery,  306 
Derangements  of  knee-joint,  internal,  705 
Descending  neuritis,  580 
Diathesis,  hemorrhagic,  254 
Diet  in  treatment  of  aneurism,  410 
axillary,  486 
at  root  of  neck,  509 
Diffused  aneurism,  377 

traumatic  aneurism,  238 
Digital  compression  in  surgical  hemorrhage, 
67 
in  treatment  of  aneurism,  423 
popliteal,  461 
Digitalis  in  treatment  of  aneurism,  411 
Dilatation,  anearismal,  376 
Direct  compression  in  aneurism,  420 
at  root  of  neck,  510 
in  axillary  aneurism,  480 
in  gluteal  and  sciatic  aneurism,  474 
in  surgical  hemorrhage,  99 
Diseases  of  fasoi»,  22 
of  lymphatics,  27 
of  muscles,  1 
of  nerves,  545 
of  tendons,  15 
of  vascular  system,  325 
Dislocation  or  dislocations,  643 
after-care  of,  649 
causes  of,  643 
prognosis  of,  645 
reduj;tion  of,  645 

by  extension  and  counter-extension, 

646 
by  Jarvis*s  adjuster,  647 
by  manipulation,  645 
special,  649.    See  under  the  various  parts, 
symptoms  of,  644 
treatment  of,  645 
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DupUoement  of  heart  in  jui«arism  of  arch  of 

aorU,  &27 
DisplaeemenU  of  ksee-joint,  minor,  705 

of  tendons,  16 
Dissecting  anenrism,  376 
Distal  deligation  in  anenrism,  432 

of  carotid  arterT-  for  anenrism  at  root 
of  neck,  517 
for  low  carotid  anenrism,  517 
pressnre  in  abdominal  anenrism,  476 
in  axillary  anenrism,  487 
Dorsal  artery  of  foot,  aneurism  of,  453 
ligation  of,  324 
ot  penis,  ligation  of,  315 
dislocation  of  hip,  682  et  Beg, 
ererted,  699 
Dovnward  dislocation  of  bameraa,  665 
Dnct,  thoracic,  wounds  of,  27 
Dugas'B  test  for  dislocation  of  shoulder,  663 
Dnpuytren^s  finger-oontraction,  23 
Dura  mater,  sinuses  of,  wounds  of,  207 
Dysphagia  in  aneurism  of  arch  of  aorta,  526 
Dyspnoea  in  aneurism  of  arch  of  aorta,  526 


r^LBOW,  ligation  of  brachial  artery  at,  307 
-^        position  of,  in  dislocation  of  shoulder, 

663 
Elbow-Joint,  dislocation  of,  672 
ancient,  backward,  676 
compound,  676 
gonshot  wounds  of,  728 

amputation  in,  729 
excision  in,  730 
expectant  treatment  in,  729 
prothetic  apparatus  for  cases  of  excision 
of,  731 
Elephantiasis  Arabum,  35 
Elongation  of  nerres,  625.    See  Nerree. 
Embolism,  arterial,  351 

causing  aneurism,  381 
Endarteritis,  330 

causing  anenrism,  383 
Endophlebitis.  325 

Ensiform  cartilage,  dislocation  <^,  653 
Enucleation  in  treatment  of  neuranata,  602 
Epigastric  artery,  internal,  punctured  wounds 
of,  127 
ligation  of,  317 
Epithelioma  of  nerTes,  597 
Ei^otine,    parenchymatous   injection    of,   for 
aneurism,  417 
at  root  of  neck,  511 
Esmarch^s  apparatus  in  anenrism,  4^ 
femoral,  468 
popliteal,  460 
iu  surgical  hemorrhage,  74 


Esmareb'a — 

aptniboD.  tor  ligation  at  eztenul  Qias 
artery,  317 
of  lingual  artery,  296 
Ererted  dorsal  dislocation  of  femnr,  699 
Excision  in  gnnahot  wounds  c»f  ankle-jouit,  738 
of  elbov-Joint,  730 
of  hip-joint,  733 
of  knee-joint,  736 
of  shoolder-jcnnt,  728 
of  wrist-joint,  732 
Expectant  method  in  treatment  of  gluteal  and 
sciatic  aneurism,  474 
trealment  in  gunshot  wounds  of  ankle- 
joint,  737 
of  elbow-joint,  729 
ot  hip-j<nnt,  733 
of  knee-jtnnt,  735 
of  shoulder-joint,  728 
of  wrist-joint,  733 
External  carotid  artery,  ligation  of,  S92,  294 
relations  of,  292 
circumflex  artery,  mptnre  of,  147 
iliac  artery,  ligation  of,  315,  316,  317 
in  femoral  anenrism,  468 
Extirpation  in  treatment  of  neDrotnata,  602 
Extremity,  lower,  aneurisms  at,  452 

upper,  aneurisms  of,  481 
Extrinsic  symptoms  of  anenrism,  39 


FACE,  oongestion  of,  in  anenrism  of  arch  of 
aorta,  527 
Facial  artery,  ligation  of,  296,  297 
punctured  wounds  of,  120 
False  anenrism,  376 
Fkada,  contractures  of,  23 

injuries  and  diseases  of,  22 
Fascial  wounds,  repair  of,  23 
Fatty  degeneration  of  mnscle,  7 
Felon,  19 
Femofkl  aneurism,  467 

deligation  of  external  Sliao  artery  for, 

468 
treatment  of,  by  Ssmarch's  bandage, 
468 
by  pressnre,  467 
sUtistics  of,  469 
artery,  Ugation  of,  318,  319,  464,  465, 468 
punctured  wounds  of^  123 
mptnre  of,  145 
Pemoro-popliteal  aneurism,  467 
Femur,  dislocation  of,  699.  See  also  nnder  Hip. 
ererted  dorsal,  699 
irregular,  699 
snpra-spinous,  699 
Fever,  hemorrhagic,  52 
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Fibrillar  nearomata,  593 
Fibromata  of  nerres,  596 
Fibula,  dislocation  of  head  of,  705 
diagnoflis  of,  706 
redoction  of,  706 
of  inferior  extremity  of,  709 
Finger-contraction,  DapuTtren's,  23 
Pinger-Jointa,  wounds  of,  punctured,  725 
Fingers,  metacarpal  bones  of,  dislocation  of,  679 

phalanges  of,  dislocation  of,  679 
Flattening  of  shoulder  in  dislocation,  662 
Flexion  in  treatment  of  aneurism,  427,  428 

popliteal,  458 
Foot,  aneurism  of  dorsal  arteiy  of,  452 
dislocation  of  bonee  of,  710 
ligation  of  dorsal  artery  of,  324 
Forearm,  arteries  of,  punctured  wounds  of,  121 
Foreign  bodies  in  nerve  wounds,  560 
Forward  dislocation  of  carpus,  677 
of  clavicle,  653 
of  elbow,  673,  674 
of  hand,  678 
of  hip,  694  et  §eq. 
of  knee,  703 
of  shoulder,  666 
of  tarsus,  709 
Fracture  or  fractures,  arterial  laoeratSon  fhnn, 
162,  164,  165 
complicating  dislocation  of  hip,  700 
gunshot,   of  Joint.      8ee    under    special 
Joints. 
Functional  diiturbanoes  consecutive  to  injuries 

of  nerves,  564 
Fusiform  aneurism,  376 


&ALVANO-PUNCTURB  in  aneurism,  415 
in  axillary  aneurism,  487 
Ganglion,  21 

Gangrene  after  arterial  deligation,  450 
from  arterial  occlusion,  252 

and  venous  occlusion,  251 
from  obstruction  of  collateral  circulation, 

252 
of  sac,  in  cure  of  aneurism,  408 
fhmi  vascular  obstruction,  treatment  of, 

254 
from  venous  obstruction,  252 
Glands,  lymphatic,  wounds  of,  27 
Gluteal  aneurism,  471 

diagnosis  of,  472 

ligation  of  common  iliac  artety  in, 
474 
of  internal  iliac  artery  in,  474 
treatment  of,  474 
artery,  ligation  of,  313,  474 

punctured  wounds  of,  125, 126 


GonorrhoBal  inflammation  of  muscle,  10 

Gouty  phlebitis,  328 

Goyrand's  operation  for  ligation  of  internal 

mammary  artery,  300 
Granular  degeneration  of  muscle,  6 
Gummata  of  musc]e,  12 
Gunshot  missiles,  complete  division  of  arteries 
by,  175 
incomplete  division  of  arteries  by,  170 
wounds  of  arteries,  168 
of  Joints,  726 
of  special  Joints.     See  under  each 

Joint, 
of  veins,  204 
Guthrie's  operation   for  ligation  of  axillary 
artery,  485 


TTiEMATOCELB  of  neck,  diagnosis  of,  from 
**-    aneurism,  395 
Hnmophilia,  254 
definition  of,  254 
etiology  of,  255 

geographical  distribution  of,  255 
history  of,  255 
morbid  anatomy  of,  260 
pathology  of,  260 
prognosis  of,  261 
symptoms  of,  259 
treatment  of,  261 
Hamostatics,  internal,  104 

various,  appreciation  of,  104 
Hand,  aneurism  of,  245,  481 

dislocations  of,  678 
Head,  aneurisms  of,  491 
Heart,  diminished  force  of,  in  hemorrhage,  55 
disease  of,  an  indication  against  arterial 

deligation  in  aneurism,  450 
displacement  of,  in  aneurism  of  arch  of 

aorU,  527 
wounds  of,  227 

symptoms  of,  230 
treatment  of,  230 
Hemorrhage,  after-treatment  of,  105 
arterial,  47 

spontaneous  arrest  of,  54,  55 
capillary,  49 

constitutional  signs  of,  51 
diminished  force  of  heart  in,  55 
increased  coagulability  of  blood  in,  55 
intermediary,  263 

treatment  of,  266 
nomenclature  of,  47 
parenchymatous,  279 
intermediary,  281 
primary,  280 
scorbutic,  282 


^^m        750                ^^^^^^^^rsv 

^^^^^^^^^^^^^^^^H 

^^^^H             Bei2M>rrhBg«i  parenrliymntoua^ 

Hip,  dislocation  of,  upon  pubis—            ^^^^H 

^^^^^^^^                     BBOondary,  22)1 

symptouiB  of,  695                         ^^H 

^^^^^^L                     treatment 

treatment  of,  695                         ^^M 

^^^^^^^H            seeondAr^, 

rare  forms  of,  699                                ^^H 

^^^^^^H                   after  artvriAl  duligation,  445 

into  ftoiatic  notch,  S84                     ^^H 

^^^^^^^H                     causes 

into  thyroid  foramen,  caasea  of,  O^^^ 

^^^^^^H                     tre&tmvnt 

pathology  of,  697                          1 

^^^^^^^H 

symptoms  of,  697                       ■ 

^^^^^^H                    aeapreMare        99,  100 

treatment  of,  698                        M 

^^^^^^H                    aerteriveraion  in^  100 

upward  and  backward,  684               ^^M 

^^^^^^H 

rotation  method  En,  669      ^^H 

^^^^^^H 

traction  method  iu,  688     ^^^| 

^^^^^^^H                   cU«auco-Til«l  treatukuut  of,  G3 

roluntary,  700                                    ^^M 

^^^^^H 

Hip-Joint,  anatomy  of,  680                             ^^| 

^^^^^^H                   opmpnHNWH  in, 

wounds  of,  732,  733                           ^^1 

^^^^^^^H                  oompr«ssion 

Hodgson'a  operation  for  ligation  uf  axillary     1 

^^^^^^^ 

artei7, 304                                                            1 

^^^^^^^^^K           ooiutriciiuD  and  onuUing  of  arteriei 

Humerus,  dislocationa  of,  665.    Bee  alao  mid^r    J 

^^^^^^^H                       97 

Shoulder.                                          I^^l 

^^^^^^^^^^H           EatDarcli*»  apparatoa  in, 

arter-trMilmeut  of,  670                     ^^H 

^^^^^^^^^^H           genvral  consideratioiut   coDoemizig 

^^H 

^^^^^^^^^H 

downward,  665                                ^^^| 

^^^^^^^^^H           ligation 

methods  of  reduction  of,  666,  MT,  ^^^| 

^^^^^^^^^^H                       tarpentia«  in.  64 

^^H 

^^^^^^^^^^H            podfl  iu 

old,  664                                             ^H 

^^^^^^^^^^^^B            perohloridv 

Jarvis's  adjuster  in,  670          ^^H 

^^^^^^^^^^H           pcr»iil]>1iat<;       irou  in,  ti& 

reaectfou  in,  672                       ^^H 

^^^^^^^^^^H           position 

saboutaoeoas  nalaninwy  Id,  6T2     1 

^^^^^^^^^^H           tampons 

^^^^^^^^^^^^B 

treatment  of,  670                                 1 

^^^^^^^^^H 

posterior,  666                                       ^J 

^^^^^^^^^^H            tnuiBfusion  after, 

reduction  of,  by  mauipalation,  M|i^^| 

^^^^^^^^H 

Bttbclaricular,  666                            ^^H 

^^^^^^^^^^            treatment 

subooracoid,  665                                 ^^U 

^ 

treatment  of,  666                              ^^H 

^^^^^^V                    ligation       artuiy  and  Ttfiu  alxualu- 

Humoral  theory  of  tetanus,  609                    ^^H 

^^^^^r                                noonaly 

Hunter'a  method  in  aneurism,  432                         1 

^^^^H              Hemorrhagic  oonvnUiona,  &3 

Hydrocyanic  acid  iu  treatment  of  aaeariam,    1 

^^^H                      diathuetK,  254 

411                                                                         1 

^^^H 

Hydroma,  34                                                            ■ 

^^^^H              HeraJA  of  muscle,  3 

Hypertrophy  of  muscle,  S                                      ■ 

^^^^H               Hip,  ancient  dislocation  of,  700 

^^1 

^^^^^L^^               dialocAtion  of,  tiM'.   Svu  also  under  Femur. 

^^1 

^^^^^^^^                      aiirifiit  UK'thod^  uf  reducing,  698 

IDIOPATHIC  arteritis,  337                             ^H 
i       plilebitis,  328                                                 ^H 

^^^^^^^H                     backward,  lielow  t«ndan  of  obturator 

^^^^^^1 

Iliac  artery,  circumllex,  ligation  of,  318      ^^H 

^^^^^^V                            older  metliodiP  of  reducing,  892, 

punctured  wound  of,  127         ^^^1 

^^^V 

^^^^B                                                     of,  684 

in  abdominal  aneurism,  476    1 

^^^^^P                              complicated  by  fraciure,  700 

in  gluteal  and  sciatic  an«a>    1 

^^^^^                             upon  donum  of  ilium,  682 

nsm,  474,  47S                ^J 

^^L^                                             diagnoeis  of,  t>d3 

wounds  of.  235                            ^^H 

^^^^K                                            treatment  of,  684 

external,  ligation  of,  315,  3K.  317        1 

^^^^V                               forward, 

iu  fiMDoral  anenriHm.  4^         1 

^^F                                       upon  pubis,  694 

Internal,  ligation  of,  313                           1 

^^^^^_                                     causes  of,  694 

iu  gluteal  and  idatic  anini-    1 

^^^^^fe                                      pathology  of. 

rinu,  47-i,  475                         1 
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niac  arteiy,  internal— 

wounds  of,  235 
veins,  woands  of,  237 
lUo-lambar  artery,  punctured  wounds  of,  126 
Ilium,  dislocation  of  hip  upon  dorsum  of,  682 
Incised  wounds  of  arteries,  186 
of  joints,  720 
of  knee-joint,  721 
of  veins,  197 
Indications    for   and    against  deligation    of 

arteries  for  aneurism,  450 
Indirect  compression  in  aneurism,  421,  428 
popliteal,  461 
instrumental,    in    popliteal   aneu- 
rism, 422 
Infantile  paralysis,  9 
Inferior  thyroid  artery,  ligation  of,  299 
Inflammation  of  muscle,  4 
gonorrhoeal,  10 
rheumatic,  10 
of  sac,  causing  cure  of  aneurism,  407 
of  sheaths  of  tendons,  17 
Inflammatory  lesions  of  nerves,  579 
Inguinal  aneurism,  467 
Injections  of  coagulating  fluids  in  aneurism, 
413 
gluteal  and  sciatic,  474 
of  ergotine,  parenchymatous,  in  aneurism 

at  root  of  neck,  511 
of  perchloride  of  iron  in  aneurism  at  root 
of  neck,  511 
in  axillary  aneurism,  487 
InjtiriM  of  bloodvessels,  45 
of  fasciae,  22 
of  Joints,  643 
of  lymphatics,  27 
of  muscles,  1 
of  nerves,  645 
of  tendons,  15 
Innominate  aneurism,  507 
artery,  ligation  of,  287 

for  aneurism  at  root  of  neck,  515 
Manec's  operation  for  ligation  of,  288 
Mott's  operation  for  ligation  of,  287 
S^dillot's  operation  for  ligation  of,  287 
temporary  compression  of,  in  aneu- 
rism at  root  of  neck,  517 
ligature  of,  in  aneurism  at  root 
of  neck,  517 
wounds  of,  224 
Instrumental  pressure  in  treatment  of  popli- 
teal aneurism,  462* 
Instruments  for  ligation  of  arteries,  82 
Intercostal  arteries,  punctured  wounds  of,  132 
Intermediary  hemorrhage,  263 
parenchymatous,  281 
treatment  of,  266 


Internal  carotid  artery,  ligation  of,  293,  294 
derangement  of  knee-joint,  705 
epigastric  artery,  punctured  wounds  of, 

127 
haemostatics,  104 
iliao  artery,  ligation  of,  313 

in  gluteal  and  sciatio  aneu- 
rism, 474 
mammary  artery,  ligation  of,  300 

punctured  wounds  of,  129 
pndio  artery,  ligation  of,  314,  315 
punctured  wounds  of,  125 
Intracranial  aneurism,  491 
Intrinsic  symptoms  of  aneurism,  390 
Introduction  of  foreign  bodies  into  aneurism, 

414 
Inward  dislocation  of  ankle,  706 
.  of  knee,  703 
of  patella,  701 
of  radius  and  ulna,  676 
Iodide  of  potassium  in  treatment  of  aneurism, 

411 
Iron,  pert^loride  of,  injection  of,  in  aneurism, 
axillary,  487 
at  root  of  neck,  511 
in  surgical  hemorrhage,  65 
persulphate  of,  in  surgical  hemorrhage,  65 
Irregular  dislocations  of  femur,  699 
Irregularity  of  pupils  in  aneurism  at  root  of 

neck,  527 
Irritable  Joints,  719 
lachiatio  artery,  ligation  of,  314,  474 
punctured  wounds  of,  125 


J  ARTISTS  adjuster  in  redaction  of  disloca- 
tions, 647,  670.  676,  679,  688,  693,  707 
Jaw,  lower,  dislocations  of,  649 
causes  of,  649 
symptoms  of,  650 
treatment  of,  650 
Joints,  contusions  of,  719 
injuries  of,  643 
irriUble,  719 
woands  of,  720 
gunshot,  726 
incised,  720 
lacerated,  726 
punctured,  725 


K NEB-JOINT,  dislocation  of,  702 
compound,  704 
oblique,  704 
gunshot  wounds  of,  734 

treatment  of,  by  amputation, 
736 


^H                         ^^^^^^^^^                          ^^^^^^^^^^^^^^^^H 

^^H               Knee-joint,  gnnshot  vonnds  of,  treatment  of — 

Ligatures,  animal.  90                           ^^^^^^^H 

^^K^                                            by  exciaion,  73d 

different,  appreciation  of,  93                         ^^H 

^^^^^                                        withfiQt  oiter&tion,  735 

metallic,  92                                                    ^^| 

^^^^^^^^           incised  woundti  of,  721 

soluble,  in  aneurism,  441                                 ^^| 

^^^^^^^B           iBtvrnal  derangt^ment  of,  705 

Lingual  arlvry,  ligation  of,  294,  295                    ^^M 

^^^^^^^H           tniuor  displauoraouU  of,  70S 

Ix)w  carotid  anenrism,  506,  517                             ^^H 

^^^^^^^H           subliutatiou 

Lower  extremity,  aneurisms  of,  4&2                      ^^| 

Jaw,  dislocations  of,  649.     dee  Jaw.             '^^M 

Lymphadenitis,  33                                                ^^M 

^^^^         T  ACERATBD  wounds  of  ar(*-riefi,  141 
^^^L^^         ^                    from  fraotnre.  Iti'i 

Lymphadenosis,  36                                               ^^H 

Lymph  an  geioma,  34                                              ^^H 

^^^^^b                                      aymptonift  of,  lt>4 

Lymphangeitis,  28                                                    ^^M 

^^^^^^^^                                truAtnifDi 

reticular,  28                                                   ^^M 

^^^^^^L                      Ireatmeut 

septic,                                                             ^^M 

^^^^^^T 

^^U 

^V                             of  veins,  202 

uterine,                                                           ^^M 

^H               Lateral  dlstocationa  of  h*iRd  of  tibia,  703 

Lymphangiectasia,  34                                           ^^H 

^^H                                of  tarsus,  70t> 

Lymph  angloitis,  28                                               ^^H 

^^M                Lsaioxu,  inflauimatory,  compresbiugDerrea,  S47 

Lymphatic  glands,  wounds  of,  27                        ^^U 

^^H                               of  nurTtti,  &79 

trunks,  wounds  of,  27                                    ^^U 

^^H                        of  uerves,  traumatic,  545 

Lymphatics,  cancer  of,  4(>                                    ^^| 

^^M                IfiDKLL,  injuries  of  bloodvvSHottt,  45 

injuries  of,  27                                                    ^^H 

^^H               Ligament  or  lig&munU,  influcjioe  of,  in  pre- 

surgical  diseases  of,  27                                  ^^H 

^^^^_^                  reuting  rednotlou  of  dislocations,  tt4S 

in  syplulis,  39                                                   ^^| 

^^^^^^              subcutaneous  section  of,   in  old   dislooA- 

varicose,  34                                                    ^^M 

^^^^^H           Uons,  671,  676,  679,  660,  701,  702,  711, 

wounds  of,  27                                                 ^^M 

^^^^^ 

^^1 

^^^^^               Y,  In  difllocatinn  of  hip,  681  et  $eq. 

^^1 

^^^^        Ligation,  ftrterial,  gaogreDe  after,  450 

IffACROCHILlA,  34                                          ^H 
^^     Macroglo^isa,  34                                                ^H 

^^^^H                      aeoondary  hemorrhage  after,  445 

^^^^H                      suppuration  of  anenrismal  sae  after, 

Malignant  tumors  of  Imne,  diagnodli  of,  from    ^^| 

^^^H 

aneurism,  397                                             ■ 

^^^^H              of  arterlvH  in  continuity,  rales  for,  2B5 

of  muscle,  14                                                     I 

^^^^H                      ixutrumonts  for,  82 

Mammary  artery,  iutenua,  ligation  of.  300                 1 

^^^^^H               of  artery  aod  vein  slmnlataneously,  for 

punctured  wounds  of.  129                       1 

^^^^H                  Tonoua  hemorrhage,  212 

Maueo*s  operation  for  ligation  of  inuDininate    ^^1 

^^^^^1               contraindicated  in  aneurism  by  aortic  dis- 

artery,  2Bd                                                              ^^| 

^^^^^^ 

Manipulation  in  reduction  of  dislocations,  645.    ^^| 

^^^^^^^H                     by  alheroma,  451 

669,  684  et  avj.                                                      1 

^^^^^^^H                      by  oondition  of  aneurism,  451 

to  rupture  tendou  of  obturator  intemus,           1 

^^^^^H                    by  heart  disease,  460 

692                                                                      I 

^^^^^^^*^                     by  looal  disease  of  artery,  451 

In  treatment  of  aneurism,  419                      ^^M 

^^^^V              dista],  in  autMirism,  432 

axillary,  486                                  ^^H 

^^^H              of  divided  arteries,  85 

at  root  of  neck,  510                        ^^| 

^^^^^B              indications  for  and  against,  in  aneurism, 

Medical  treatmt^nt  of  aneurism,  409                     ^^H 

^^^H                  450 

Meningeal  artery,  middle,  wounds  of,  281          ^^| 

^^^^^H                   nerves,  561 

Mesarteritis,  330                                                        ^^| 

^^^^^1               prorimal,  in  aneurism,  432 

Mesophlebiiis.  325                                                     ^H 

^^^^^H               repair  of  nrtertes  aftitr,  88 

Metacarpal  boues,  dislocations  of,  679                  ^^H 

^^^^H               of  special  arteries.    Bw  under  each  Artery. 

Metallic  ligatures,  92                                                ^H 

^^^^^B               temporary,  in  aneuritini,  439 

MeUUrsal  Imnes,  dislocations  of,  713                   ^^| 

^^^^H                             at  root  of 

Metatarsus,  gunshot  wou&da  o^  739                    ^^| 

^^^^^^^^^               of  innominate  artery  in  aneurism  at 

Milk,   transfusion   of,   after  surgical    hemor-    ^^ 

^^^^^^^f 

rhage,  109                                                                 J 

^^^^^^r               In  treatment  uf  aneurism,  431 

Minor  displacements  of  the  knee-joint.  706         ^^^ 

^^^^^H                       of  surgical  hemorrhage,  79 

Missiles,  gunshot,  complete  division  of  arteries   ^^| 

^^^H              of  veins,  210 

by,  176                                                       1 

INDEX. 


758 


Missiles,  gunshot — 

incomplete  division  of  arteries  by,  170 
Mixed  nerves,  neuritis  of,  683 
Moles,  373 
Motor  disturbances  from  injuries  of  nerves,  566 

nerves,  neuritis  of,  582 
Mott's  operation  for  ligation  of  the  innominate 

artery,  287 
Multiple  neuromata,  598 
Murray's  operation  for  ligation  of  abdominal 

aorta,  311 
Muscle  or  muscles,  atrophy  of,  6 
contractures  of,  5 
diseases  of,  X 
fatty  degeneration  of,  7 
granular  degeneration  of,  6 
gummata  of,  12 
hernia  of,  3 
hypertrophy  of,  6 
inflammation  of,  4 
gonorrhoeal,  10 
rheumatic,  10 
injuries  of,  1 
ossification  of,  10 
pigmentary  degeneration  of,  6 
ruptures  of,  2 
syphilitic  affections  of,  11 
contracture  of,  12 
tremor  of,  11 
tumors  of,  13 

malignant,  14 
non-malignant,  13 
parasitic,  14 
vitreous  degeneration  of,  7 
waxy  degeneration  of,  7 
wounds  of,  3 
Muscular  atrophy,  progressive,  8 
effort  causing  aneurism,  379 
Myalgia,  1 

syphilitic,  11 
Myositis  ossificans,  10 
Myzomata  of  nerves,  597 


N^VUS  pigmentosus,  373 
treatment  of,  374 
pitosus,  373 

treatment  of.  374 
Natural  bone-setters,  713 
Neck,  aneurism  of,  491 
at  root  of,  504 

treatment  of,  509 
congestion  of,  in  aneurism  of  arch  of  aorta, 

527 
cyst  of,  diagnosis  of,  from  aneurism,  395 
Nerve  or  nerves,  avulsion  of,  653 
cancer  of,  597 
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Nerve  or  nerves— 

cauterization  of,  562 
ocnnpression  of,  546 

diagnosis  of,  549 

etiology  of,  547 

inflammatory  lesions  of,  547 

pathological  anatomy  of,  546 

physiology  of,  546 

prognosis  of,  549 

rapid,  546 

slow,  548 

symptoms  of,  547 

treatment  of,  650 
concussion  of,  546 
congestion  of,  579 
contusion  of,  560 

causes  of,  650 

diagnosis  of,  552 

etiology  of,  550 

pathological  anatomy  of,  550 

physiology  of,  550 

prognosis  of,  552 

symptoms  of,  550 

termination  of,  550 

treatment  of,  563 
crushing  of,  561 

diagnosis  of,  562 

prognosis  of,  652 

treatment  of,  653 
cysts  of,  697 
diseases  of,  545 
division  of.     See  Neurotomy, 
elongation  of,  626 

clinical  results  of,  629 

history  of,  625" 

operative  manual  of,  631 

pathological  anatomy  of,  626 

physiology  of,  626 
epltheliomata  of,  697 
fibromata  of,  596 
inflammatory  lesions  of,  579 
injuries  of,  546 

disturbances  from  central  irritation 
following,  574 

functional   disturbances   consecutive 
to,  564 

motor  disturbances  ftom,  566 

neuro-paralytio    inflammation    from, 
572 

nutritive  disturbances  from,  568 

peripheral  disturbances  from,  565 

phenomena  consecutive  to,  562 

reflex  paralysis  from,  676 

sensory  disturbances  from,  665 

trophic  disturbances  consecutive  to, 
564 
ligation  of,  561 
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Nerve  or  nerve* — 

mixed,  nearitis  of,  &83 
motor,  neuritis  of,  582 
mjzomata  of,  597 
operations  practised  on,  620 
process  of  repair  after  woands  of,  562 
resection  of.     See  Neurectomy, 
sarcomata  of,  596 
sensory,  neuritis  of,  682 
stretching  of,  553,  625 
and  avulsion  of,  553 
diagnosis  of,  554 
etiology  of,  553 
pathological  anatomy  of,  553 
prc^nosis  of,  554 
symptoms  of,  554 
treatment  of,  554 
suture  of,  62(> 

clinical  observations  of,  624 
history  of,  620 
indications  for,  621 
operative  manual  of,  621 
results  of,  624 
traumatic  lesions  of,  545 
tumors  of,  591.     See  also  Neuromata, 
anatomy  of,  592 
connection  of,  with  nerves,  599 
formed  at  expense  of  connective  tissue 

of,  595 
symptoms  of,  600 
wounds  of,  554 

classification  of,  554 
diagnosis  of,  558 
etiology  of,  5M 
foreign  bodies  in,  560 
pathological  anatomy  of,  665 

physiology  of,  556 
prognosis  of,  559 
symptoms  of,  556 
treatment  of,  559 
Nervous  theory  of  tetanus,  610 
Neuralgia,  causes  of,  determining,  686 
general,  584 
predisposing,  684 
diagnosis  of,  589 
etiology  of,  584 
in  general,  684 

pathological  physiology  of,  687 
prognosis  of,  590 
reflex,  585 
symptoms  of,  585 

concomitant,  686 
treatment  of,  590 
Neurectomy,  633 
history  of,  633 
indications  for,  634 
operative  manual  of,  639 


Neurectomy — 

physiology  of,  634 
resulU  of,  634 

in  treatment  of  neuromata,  ^3 
Neuritis,  579 

aaoendiug,  581 
by  contiguity,  680 
descending,  580 
diagnosis  of,  583 
etiology  of,  580 
of  general  diseases,  680 
of  mixed  nerves,  583 
of  motor  nerves,  582 
pathological  anatomy  of,  581 
primary,  580 
prognosis  of,  583 
secondary,  580 
of  sensory  nerves,  582 
spontaneous,  580 
symptoms  of,  581 
traumatic,  580 
treatment  of,  583 
Neuromata,  592.     See  also  Tumors  of  Nerves. 
cellular,  592 
diagnosis  of,  601 
etiology  of,  in  general,  600 
fibrillar,  693 

of  general  multiplicity,  598 
of  local  multiplicity,  598 
■  multiple,  598 

symptoms  of,  598 

of  second  stage,  596 
of  third  stage,  599 
plexiform,  594 
pn^nosis  of,  601 
treatment  of,  602 

by  amputation,  603 
by  enucleation,  602 
by  extirpation,  602 
medical,  602 
by  neurectomy,  603 
by  reurotoroy,  602 
surgical,  602 
Neuro-paralytic  inflammation  tram  injories  d 

nerves,  572 
Neurotomy,  633 
history  of,  633 
indications  for,  634 
operative  manual  of,  639 
physiology  of,  634 
rraults  of,  634 

in  treatment  of  neuromata,  602 
of  tetanus,  618 
NiCAiSB,  injuries  and  diseases  of  nerves,  646 
Nomenclature  of  hemorrhage,  47 
Non-malignant  tumors  of  muscle,  13 
Non-pulsatile  aneurisms,  398 
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Non-trannuitio  arteritis,  337 
Nutritive  disturbances  from  injnrias  of  nerves, 
568 


OBLIQUE  dislocation  at  knee-joint,  704 
Obturator    intemos,   dlslocatiou    of  hip 
below  tendon  of,  690  et  seg. 
manipulation  to  rupture  tendon  of, 
692 
Occipital  artery,  ligation  of,  297,  298 

punctured  wound  of,  120 
Oil  of   turpentine   in  treatment  of  surgical 

hemorrhage,  64 
Old  dislocations.     See  Ancient. 

operation  for  aneurism,  239, 242,  244,  431, 
474,  502 
Operations  practised  on  nerves,  620 
Orbit,  circumscribed  aneuriHrn  within,  484 

cirsoid  aneurism  of,  494 
Orbital  aneurism,  492 

tumors,  pulsating,  treatment  of,  495 
Os  oalcis  and  scaphoid,  dislocation  of,  711 
Ossification  of  arteries  causing  aneurism,  382 
of  mnscle,  10 
of  tendons,  22 
Osteotomy,  subcutaneous,  in  old  dislocations 

of  hnmerus,  672 
Outward  dislocatiou  of  patella,  701 
of  radius  and  ulna,  676 


PADS  in  treatment  of  surgical  hemorrhage, 
70 
Painful  subcutaneous  tubercle.   See  Tubercle. 
Palm,  aneurism  of,  245,  481 

ligation  of  radial  artery  for,  482 
of  ulnar  artery  for,  482 
Palmar  abscess,  20 

arch,  punctured  wounds  of,  121 
Paralysis,  infantile,  9 

pseudo-hypertrophic,  9 
reflex,  from  injuries  of  nerves,  576 
Parasitic  tumors  of  muscle,  14 
Parenchymatous  hemorrhage,  279 
treatment  of,  283 
injection  of  ergotine  for  aneurism,  417 
at  root  of  neck,  511 
Paronychia,  19 

Partial  dislocation  of  shoulder,  661 
Patella,  dislocation  of,  701 
Pathogeny  of  arteritis,  332 
Pelvic  bloodvessels,  wounds  of,  233 
Penis,  ligation  of  dorsal  artery  of,  315 
Perchloride  of  iron,  injection  of,  in  aneurism, 
413 
axillary,  487 


Perchloride  of  iron,  injection  of,  in  aneurism — 
at  root  of  neok,  fill 
in  vascular  tumors,  357 
in  treatment  of  surgical  bemoirhage, 
65 
Periarteritis,  330 

causing  aneurism,  383 
Pericardium,  wounds  of,  227 
Peripheral  disturbance  from  wounds  of  nerves, 

565 
Periphlebitis,  325 

Peroneal  artery,  ligation  of,  322,  323 
Persulphate  of  iron  in  treatment  of  surgical 

hemorrhage,  65 
Phalanges  of  fingers,  dislocations  of,  679 
of  thumb,  dislocations  of,  679 
of  toes,  dislocations  of,  712 
Phenomena  consecutive  to  Injuries  of  nerves, 

662 
Phlebitis,  325 

acute  idiopathic,  329 
causes  of,  328 
clinical  history  of,  328 
definition  of,  325 
gouty,  328 
idiopathic,  328 
morbid  anatomy  of,  325 
syphilitic,  328 
traumatic,  329 
treatment  of,  330 
Phlebolites,  367 

Pigmentary  degeneration  of  muscle,  6 
Plantar  aneurism,  454 

arch,  punctured  wounds  of,  124 
Plexiform  neuromata,  594 
Popliteal  aneurism,  458 

deligation  of  superficial  femoral  ar- 
tery for,  464 
treatment  of,  by  compression,  static* 
tics  of,  463 
by  digital  pressure,  461 
by  Esmarch's  bandage,  460 
by  flexion,  458 
by  indirect  pressure,  461 
by  instrumental  pressure,  462 
by  weight  pressure,  461 
artery,  ligation  of,  320,  457 
punctured  wounds  of,  124 
rupture  of,  148 
Port-wine  mark,  373 

treatment  of,  374 
Position  of  caput   humeri    in  dislocation  of 
shoulder,  663 
of  elbow  in  dislocation  of  shoulder,  663 
in  treatment  of  surgical  hemorrhage,  66 
Posterior  dislocations.     See  Backward, 
tibial  artery,  aneurism  of,  456 
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Posterior  tibial  artery — 

Radial  artery,  ligation  of—                           V 

ligation  of,  321,322,466 

for  anearlam  of  palsu  wM 

punctured  wounds  of,  124 

vriflt,  482                  ^ 

Posture  causing  aneurism,  380 

punctured  wounda  of,  121     1 

Pressure.     See  also  Compregaion. 

Radius,  head  of,  dislocation  of.  baekward,M 

choice  of  different  forms  of,  for  anearism, 

forward,  673              ^^^H 

428 

outward,  674             ^^^| 

digitnl,  in  aneurism,  423 

and  alna,  dislocation  of.  backward,  6T 

indiruut,  in  nnearism,  42S 

symptonui  of,  674 

instrnmental,  in  nnenriani,  422 

treatment  of,  675 

rapid  mothofl  of,  in  onfurism,  424 

inwar»i,  676 

Press ure-aymptoms  of  aneurism,  332 

In  opposite  dir<MTlionB,  676 

Primary  liemorrhage,  50 

outward,  t>7(J 

parcncliymatoos,  280 

Rapid  compression  of  nerves,  546 

neuritis,  580 

Rapid-presBuro  method  in  treaLment  of  aa« 

Process,  ooracoii^,  rtislocalion  of  scapnlar  end 

risro,  424,  428 

of  clavicle  bonwath,  GUO 

Reflex  neuralgias,  585 

Profunda  femoris,  aneurism  of,  467 

paralysis  from  injaries  of  nerves,  576 

punctured  wounds  of,  123 

Rold's  method  in  p<jpliteal  aneurism,  460 

Progreasive  muacular  atrophy,  8 

Repair  of  arteries  after  lit;atiou,  &8 

Prothfitic  apparatus  for  cases  of  eacoision  of 

of  nerves  aft^r  wounds,  562 

elbow-joint,  731 

of  veins  aRer  ligation,  211               ^^1 

Proximal  dvli^ation  in  aneurism,  432 

Hesee^tion.      Sec  Excision.                          I^^^| 

pressure  in  aneurism,  abdominal,  478 

of  nerves.     See  Neurectomy.            ^^W 

nxillary,  486 

in  old  dislocations  of  humerus,  Gil       1 

glnti^al  and  itiMatii?,  474 

Rest  in  aneurism,  410                                     fl 

at  root  of  neck,  610 

at  ruol  of  neck,  509                   ^^B 

Pseudo-by-pert ropliic  paralysis,  9 

in  axillary  aneurism,  4Sti                ^^^H 

Pubis,  dialooatiou  of  hip  upon,  694 

Reticular  lympliangeitis,  28                   ^^H 

causes  of,  (194 

Retraction  of  artery,  55                           ^^^H 

potlmlogy  of,  095 

Rheumatic  arteritis,  SfiO                           ^^^H 

symploins  of,  COS 

inflammation  of  muscle,  10             ^^^| 

treatmt^ut  of,  695 

Bhenmntifim  causing  aneurism.  3S9 

Pudio  arterj,  Internal,  ligation  of,  314,  31& 

Ribs,  dislocations  of,  from  cartilages,  (£51 

punctured  wounds  of,  125 

of  cartilages  of,  from  sternum,  653 

Pulmonary  artery,  wounds  of,  i231 

from  vertrbriB,  651 

vein,  wounds  of,  231 

Rotation  method    in   upward   and   bookwj 

Pulsatile  tumors  thnt  are  not  aneurisms,  394 

dislocations  of  hip,  689 

Pulsating  orbital  tumors,  Ircatrntml  of,  495 

Roux's  operation  for  ligation  of  axillary  ar1<i 

Pulsation  of  aneurism,  390 

485 

Pulse,  change  in,  in  aneurism  of  arch  of  aorlA, 

Rule,  application  of,  as  test  for  dialocatiua 

525 

shoulder,  663 

Punctured  wounds  of  arteries,  109 

Rupture  of  aneurism,  39S,  399 

oanses  of,  116 

into  abscess,  401                        ^^H 

consequences  of,  117 

uf  arteries,  141                                   ^^^H 

aymptoms  of,  llil 

treatment  of,  144                     ^^H 

treatment  of,  117 

of  mnscles,  2                                      ^^^| 

of  finger-joints,  725 

of  special  arteries,  145  tt  Mg,          ^^^t 

of  joints,  725 

of  tendons,  15                                   ^^^^^ 

of  special  arteries,  118  tt  taq. 

^^^M 

of  veins,  197 

^^^^ 

Pupils,  irregularity  of,  in  aneurism  of  arch  of 

^^1 

aorU,  527 

CAC  of  aneurism,  3l»0                                        V 
^                 gangrene  of.  In  unr«  of  ananrifl 

406                                            ■ 

TJACraroSK  aneurism,  377 

■"     Badial  artery,  ligation  of,  308,  309 

inflammation  of,  euro  of  aneui^B 

by.  407                                       ■ 
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Sao  of  aneorism — 

opening  of.     See  Old  operation, 
supparation  of,  401 

after  arterial  deligation,  448 
in  cure  of  aneuriflm,  408 
Sacculated  aneuriam,  376 
Sarcomata  of  nerres,  696 
Scaphoid,  dislocation  of,  712 

and  cuboid,  dislocation  of,  from  ob  calois 

and  aetragalQB,  712 
and  OS  calcis,  dislocation  of,  711 
Scapular  end  of  clavicle,  dlalocation  of,  be- 
neath coracoid  process,  660 
Sciatic  aneurism,  471 

diagnosis  of,  472 

ligation  of  common  iliac  arteiy  for,  474 

of  internal  iliac  artery  for,  474 
treatment  of,  474 
artery,  ligation  of,  314 

punctured  wounds  of,  126 

surgical  anatomy  of,  314 

notch,  dislocation  of  hip  into,  684 

Scorbutic  parenchymatous  hemorrhage,  282 

Secondary  hemorrhage,  267 

after  arterial  dellgation  for  aneurism, 

445 
causes  of,  267 
parenchymatous,  281 
treatment  of,  276 
neuritis,  580 
Section,  subcutaneous,  of  ligaments  in  old  dis- 
locations.    See  Ligaments. 
SMillot's  operation  for  ligation  of  innominate 

artery,  287 
Sensory  disturbances  from  injuries  of  nerves, 
565 
nerves,  neuritis  of,  582 
Septic  lymphaugeitifl,  30 
Septicsemia  from  wounds  of  veins,  209 
Sheaths  of  tendons,  inflammation  of,  17 
Shoulder,  dislocation  of,  661.     See  alao  udder 
Humerus, 
ancient,  664,  670 
crepitus  in,  663 
diagnostic  signs  of,  664 
Dngas's  test  for,  663 
partial,  661 
position  of  caput  humeri  in,  663 

of  elbow  in,  663 
symptoms  of,  662 

test  for,  by  application  of  rule,  663 
treatment  of,  666,  670 
flattening  of,  in  dislocation,  662 
Shonlder-Joint,  amputation  at,  for  aneurism  at 
root  of  neck,  611 
gunshot  wounds  of,  727 
treatment  of,  728 


Simultaneous  dislocation  of  both  ends  of  cla- 
vicle, 661 
double  distal   ligature  in   aneurism   of 
aortic  arch,  628 
Sinuses  of  dura  mater,  wounds  of,  207 
Slow  compression  of  nerves,  548 
Soluble  ligatures  in  aneurism,  441 
Special  dislocations,  649.     See  under  the  spe- 
cial parts. 
Speir's  artery  compressor  In  aneurism,  440 
Spontaneous  arrest  of   arterial  hemorrhage 
64,  56 
cure  of  aneurism,  403 
neuritis,  680 
Sprains,  717 

complications  of,  717 
diagnosis  of,  717 
history  of,  718 
symptoms  of,  718 
treatment  of,  718 
Sternal  end  of  clavicle,  dislocation  of,  663 
backward,  656 
forward,  653 
upward,  655 
Sternum,  bones  of,  dislocations  of,  662 

dislocation  of  cartilages  of  ribs  &om,  652 
Stretching  of  nerves,  653,  625.    See  Elongation 

and  Nerves. 
Structure  of  aneurism,  389 
Subclavian  aneurism,  604  et  Meg, 
artery,  ligation  of,  300,  302 

for  aneurism  at  root  of  neck,  612, 

513,  616 
for  axillary  aneurism,  487 
relations  of,  301 
surgical  anatomy  of,  300 
wounds  of,  225 
Subclavicular  dislocation  of  humerus,  666 
Subooracoid  dislocation  of  humerus,  665 
Subcutaneous  osteotomy  in  old  dislocations  of 
humerus,  672 
section  of  ligaments  in  old  dislocations. 

See  Ligaments, 
tubercle,  painful.     See  Tubercle. 
Subluxation  of  knee,  705 
Superior  thyroid  artery,  ligation  of,  294 
Suppuration  of  aneurismal  sac,  401 

after  arterial  deligation,  448 
in  cure  of  aneurism,  408 
Supra-spinous  dislocation  of  femur,  699 
Surgical  anatomy  of  axillary  artery,  304 
of  common  carotid  artery,  289 

iliac  artery,  311 
of  external  iliac  artery,  315 
of  facial  artery,  296 
of  femoral  artery,  318 
of  gluteal  artery,  313 


E~' 

^^^^^^^^1 

Ea*                                                                       ^^^^^^H 

H 

Surgical  anatomy— 

Tetanns—                                                ^^H 

^^B 

of  mloraul  iliac  artory,  313 

pathological  anatomy  of,  608           ^^^| 

^H 

pndic  artery,  314 

physiology  of,  6l>9                              V 

^^^! 

of  ischialic  artery,  314 

preventive  amputation  for,  tJ17        ^^^| 

^^^H 

of  lingual  artery,  294 

prognosis  of,  616                               ^^^| 

^^^H 

of  subclaviau  artvry,  300 

symptoms  of,  611                                 ^^^H 

^^^P 

of  rerlobral  artery,  298 

general  typ«  of,  611                    ^^^| 

^ 

difwaaea  of  Ibe  v&.soaIar  system,  325 

612                          ^^H 

^H 

hemorrhagv.     Sw  Ilemorrhagv. 

termination  of,  614                             ^^^H 

^^1 

treatment  of  nneuriam,  412 

treatment  of,  617                                ^^^| 

^H 

of  hemurrliagf,  66 

by  amputation,  617                    ^^^| 

^^1 

Snlure  of  nerves.     See  Nervea. 

by  elongation  of  uerres,  618            H 

^^L^ 

Syphilis  causing  aueuriem,  387 

internal,  618                              ^^H 

^^^H 

lymphatics  in,  39 

617                                   ^^M 

^^^^B 

visceral,  relation  of,  to  arteritis,  344 

by  neurotomy,  618                     ^^^| 

^^^^B 

Byphilitic  uffectioiiH  of  mnsulea,  11 

ThBcitis,                                                    ^^H 

^^^H 

arteritifi,  341 

Thoracic  duct,  wounds  of,  27                   ^^^| 

^^^H 

(x>utracturu  of  maacLe,  12 

Thrombosis,  arterial,  3&1                        ^^^| 

^^^H 

myalgia,  11 

Thumb,  dislocations  of,  679                              V 

^^^H 

phlebitis,  328 

Thyroid  artery,  inferior,  ligation  of,  299        1 

■ 

tremor  of  miuole,  11 

superior,  ligation  of,  294                  H 

dlaJocaliou  of  hip,  696                      ^^H 

causes  of,  696                     ^^^M 

^^^H 

^AMPONS   in  treatment  of  surgical  hemor- 
*    rhage,  70 

pathology  of,  697                ^^H 

^^^H 

symptoms  of,  697                ^^^| 

^^^^B 

Tanna,  dislooalion  of,  backward,  707 

treatment  of,  6I>B                 ^^B 

^^^^^B 

forward,  70U 

Tibia,  dislocations  of,  backward.  703      ^^M 

^^^H 

lateral,  70ti 

causes  of,  702                     ^^H 

^^^B 

gunshot  woundii  of,  739 

symptoms  of,  702                ^^^| 

^^^^B 

Temporal  artery,  ligation  of,  297 

treatment        703                 ^^H 

^^^^B 

punctured  wounds  of,  120 

forward,  703                            ^^H 

^^^B 

Temporary  compression  for  aneurism,  440 

Uteral,  703                                ^^M 

^^^H 

of  innominate  artery  in  aneurism  at 

treatment  of,  7(^                ^^| 

^^^H 

root  (if  neck,  .117 

Tibial  arteries,  punctured  wonnds  of,  lSv^| 

^^^H 

ligature  in  aneurism,  43!* 

artery,  anterior,  aneurism  of,  454 

^^^H 

at  root  of  neck.  511 

ligation  of,  323,  3^ 

^^^H 

of  innominate  artery  in  aneurism  at 

for  aneurism,  454,  455 

^^^H 

root  of  nook,  .'.17 

relations  of,  323 

^^^H 

Tendons,  diswaflea  of,  15 

rupture  of,  149 

^^^H 

displacements  of,  10 

posterior,  aneurism  of.  455 

^^^H 

inilammntion  of  sheaths  of»  17 

ligation  of,  321.  322 

^^^^H 

injuries  of,  15 

for  aneurism,  456 

^^^H 

ossification  of,  22 

Tisane,  connective,  of  nerves,  tomors  formed 

^^^H 

rapture  of,  15 

expense  of,  595 

^^^H 

tumors  of,  22 

Torsion,  acupreasure  by,  100 

^^^H 

woands  of.  15 

in  hemorrhage,  94 

^^^^L 

Tenosynovitis,  17 

Tourniquets  in  treatment  of  surgjoai  hem 

^^^^H 

acute,  17 

rhage.  71 

^^^^H 

chronic,  18 

Traction  metliod  in  upward  and  backward  c 

^^^^H 

Tetanus.  607 

locations  of  the  hip,  686 

^^^^H 

caiuas  of,  611 

Transfusion   of   blood   after   surgical  Imo 

^^^^H 

diagnosis  of,  Al  5 

rhage,  106 

^^^^H 

etiology  of,  C,0^ 

of  milk  after  surgical  hemorrhage,  109 

^^^^^H 

humoral  tiifory  of,  <j09 

Traumatio  aneurism,  238.     See  ^nearlsm. 

^^^^H 

nature  of,  609 

arteritis,  332 

^^^^H 

nervous  theory  of,  610 

from  external  oanses.  332 

■ 

pathogen«(i9  of,  609 

treatment  of,  336 

i 

H^ 

J 
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Trauuiatio  arteritis — 

from  internal  oanaes,  335 
carditis,  230 

compression  of  nerves,  547 
lesions  of  nerves,  545 
neuritis,  580 
phlebitis,  329 
Tremor,  syphilitic,  of  muscle,  11 
Trophic  disturbances  oonseoutire  to  injuries  of 

nerves,  564 
True  aneurism,  375 
Tubercle,  painful  subcutaneous,  603 
causes  of,  604 
diagnosis  of,  606 
etiology  of,  603 
nature  of,  605 
pathc^enesis  of,  605 
pathological  anatomy  of,  605 
prognosis  of,  606 
symptonu  of,  603 
treatment  of,  607 
Tubular  lymph  angeitis,  2Q 
Tafnell's  diet-treatment  of  aneurism,  410 
Tumor  or  tumors,  from  aneurism  of  aorta,  625 
cirsoid  arterial,  353 
formed  at  expense  of  connective  tissue  of 

nerves,  595 
malignant,   of  bone,   diagnosis  of,   from 
aneurism,  397 
of  musote,  14 
of  muscle,  13 

of  nerves,  591.     See  also  Neuromata, 
anatomy  of,  592 
connection  of,  with  nerves,  599 
symptoms  of,  600 
non-malignant,  of  mnaolea,  13 
orbital,  pulsating,  treatment  of,  495 
parasitic,  of  muscles,  14 
solid,  overlying  artery,  diAgnoflis  of,  from 

anenrism,  396 
of  tendons,  22 
vascular,  353 
Turpentine,  oil  of,  in  treatuent  of  aurgical 
hemorrhage,  64 


ITLNA,  lower  extremity  of,  dislocation  of,  678 
^     and  radius,  dislocation  of,  backward,  674 
symptoms  of,  674 
treatment  of,  675 
inward,  676 

in  opposite  directions,  676 
outward,  676 
npper  extremity  of,  dislocation  of,  674 
Ulnar  artery,  aneurism  of,  481 
ligation  of,  309,  310 

for  aneurism  of  palm  and  wrist,482 


Ulnar  artery — 

punctured  wounds  of,  121 
Upper  extremity,  aneurisms  of,  481 
Uterine  lymphangeitis,  31 


VARICOSE  anenrism,  248,  377,  532 
symptoms  of,  248 
lymphatics,  34 
veins,  370 

treatment  of,  372 
Varix,  370 

aneurismal,  245,  377,  532 
arterial,  353 
venous,  370 

treatment  of,  372 
Vascular  obstruction,  treatment  of  gangrene 
from,  254 
system,  surgical  diseases  of,  325 
tumors,  353 
Vein  or  veins,  contused  wounds  of,  200 
entrance  of  air  into,  214 

causes  of,  218 
dangerous  region  for,  217 
pathology  of,  219 
symptoms  of,  218 
treatment  of,  219 
gunshot  wounds  of,  204 
iliac,  wounds  of,  237 
incised  wounds  of,  197 
lacerated  wounds  of,  202 
ligation  of,  210 
pulmonary,  wounds  of,  231 
punctured  wounds  of,  197 
ruptures  of,  202 
septicemia  from  wounds  of,  209 
varicose,  370 

treatment  of,  372 
wounds  of,  194  et  »eq. 
Vena  axygos,  wounds  of,  226 
Ven»  cavse,  wounds  of,  225 
Venesection  in  treatment  of  aneurism,  409 
Venous  hemorrhage,  48 

simnltaneous   ligation  of   vein  and 
artery  for,  212 
obstruction,  gangrene  from,  252 
varix,  370 

treatment  of,  372 
Veratrum  in  treatment  of  aneurism,  411 
Vertebne,  dislocation  of  ribs  from,  651 
Vertebral  artery,  aneurism  of,  502 
ligation  of,  298 
punctured  wounds  of,  118 
surgical  anatomy  of,  298 
traumatic  aneurism  of,  245 
articulations,  gunshot  wounds  of,  727 
Visceral  S3rphili8,  relation  of,  to  arteritis,  344 
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TitreouB  degeneration  of  mnsole,  7 
Yoluntarj  dislocation  of  hip,  700 


WABDROP^S  method  in  aneurism,  434 
Waxy  degeneration  of  moBole,  7 
Weight-pressare    in    treatment    of   popliteal 

anenriflm,  461 
Wire,  compression  with,  In  treatment  of  sur- 
gical hemorrhage,  99 
Wounds  of  abdominal  bloodvessels,  233 
of  aorU,  220 
of  arteries,  109 
contused,  136 

treatment  of,  140 
gunshot,  168 
incised,  186 
lacerated,  141 

treatment  of,  144 
punctured,  109 
causes  of,  116 
consequences  of,  117 
special,  118  et  seq, 
sjmptoms  of,  116 
treatment  of,  117 
arterio-venous,  245 
causing  aneurism,  378 
fascial,  repair  of,  23 
of  finger-Joints,  punctured,  725 
gunshot,  of  ankle-joint,  737 
of  arteries,  168 
of  elbow-joint,  728 
of  hip-joint,  732,  733 
of  knee-joint,  734 
of  metatarsus,  739 
ot  shoulder- joint,  727 
of  tarsus,  739 
of  veins,  204 
of  vertebral  articulations,  727 


Wounds,  gunshot — 

of  wHst-joiut,  732 
of  heart,  227 
of  iliac  veins,  237 
of  Joints,  720 

gunshot,  726 

incised,  720 

lacerated,  726 

punctured,  725 
of  knee-joint,  incised,  721 
of  lymphatic  glands,  27 

trunks,  27 
of  lymphatics,  27 
of  muscles,  3 

of  nerves,  554.     Bee  Nerves, 
of  pelvic  bloodvessels,  233 
of  pericardium,  227 
of  pulmonary  vein,  231 
of  sinuses  of  dura  mater,  207 
of  special  arteries.  See  under  each  Artery, 
of  tendons,  15 
of  thoracic  duct,  27 
of  veins,  194 

contused,  200 

gunshot,  204 

incised,  197 

lacerated,  202 

punctured,  197 

septiceemia  from,  209 

symptoms  of,  195 
of  vena  axygos,  226 
of  vens  cav»,  225 
Wrist,  aneurism  of,  481 

ligation  of  radial  artery  for,  482 
of  ulnar  artery  for,  482 
dislocation  at,  677 
Wrist-joint,  gunshot  wounds  of,  732 
Wtsth,   surgical    diseases    of    the   vascular 
system,  325 
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